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Electrical  Books  for  Boys 

IF  Thomas  A.  Edison  could  have  obtained  books  of  this  kind  when  he  was  a  newsboy  on 
the  Grand  Trunk  Railway  he  would  have  devoured  them  with  great  eagerness,  but 
;  very  little  was  known  of  electricity  at  that  time,  or  of  the  many  ways  in  which  it  is 
now  utilized  in  our  every-day  life.  However,  we  have  not  accomplished  all  that  is  to  be 
done  and  it  is  therefore  essential  that  the  wide-awake  boy  equip  himself  with  a  knowledge 
of  the  principles  and  present  day  applications  of  this  great  force  by  reading  the  books 
now  obtainable. 

These  books  present  the  subject  in  a  manner   that   will    furnish    both   interesting  and 
instructive  reading  for  boys  of  all  ages. 


Electricity  Book  for  Boys 

By  J.  H.  ADAMS 

This  is  a  book  that  the 
boy  will  eagerly  devour. 
Shows  him  what  he  can  do 
with  his  own  hands  and 
how  he  can  accomplish 
results  with  inexpensive 
materials. 

Explains  briefly  and  in 
simple  language  the  work- 
ing of  electricity  in  its 
daily  application  and  has 
an  appendix  of  electrical 
terms  and  phrases. 

How  to  make  simple 
batteries,  horse  shoe  mag- 
nets, induction  coils,  burg- 
lar alarms,  push  buttons, 
electrical  buzzers,  bells 
and  horns,  electric  alarm 
clocks,  telephones,  tele- 
graph and  "wireless"  ap- 
paratus, dynamos  and  mo- 
tors; how  to  run  a  sewing 
lachine,  fans  and  toys  by  elec- 
how  to  make  a  "Wimshurst 
Influence  Machine"  and  conduct  interesting  experi- 
ments in  frictional  electricity;  how  to  do  electro- 
plating and  electrotyping,  make  electrical  insect 
and  animal  traps,  toys,  etc.  These  are  but  a  few  of 
the  hundreds  of  interesting  things  a  boy  may  learn 
to  do  by  studying  this  book. 
407  Pages  274  Illustrations 

Price  $1.75  Postpaid 

The  Boy's  Life  of  Edison 

By  Wm.  H.  Meadowcroft 

It  is  probably  as  a 
worker  of  wonders,  an 
actual  wizard  of  science, 
that  Edison  fascinates  the 
imagination  of  almost 
every  boy.  In  this  picture 
of  the  real  facts  of  the 
inventor's  life  from  his 
early  boyhood  up  to  the 
present  time,  the  reader 
will  find  that  while  Edi- 
son is  just  as  great  as 
imagined,  yet  this  great- 
ness has  not  been  reached 
by  chance,  but  honestly 
earned  by  the  hardest 
kind  of  hard  work.  The 
wonderful  things  that  he 
has  accomplished  have 
been  the  things  that  he 
purposely  set  out  to  do, 
and  are  not  the  result  of 
some  happy  thought  or 
chance.  Each  page  has  been  read  by  Mr.  Edison 
and  he  has  given  it  his  personal  endorsement. 
Every  boy  should  read  it.  f 

331  Pages  Fully  Illustrated 


The  Boy  Electrician 


THE  BOY 
ELECTRICIAN 


Price  $1.25  Postpaid 


By  E.  J.  HOUSTON 

Any  boy  who  can 
read  this  book  and  not 
become  absorbed  in  its 
contents  must  lack 
those  peculiar  qualities 
which  go  into  the 
make-up  of  a  real  live 
boy.  It  is  a  story  full 
of  fun  and  adventures 
of  two  bright  boys  who 
possessed  marked  scien- 
tific powers  in  addition 
to  their  fondness  for 
bjseball,  swimming, 
and  other  sports,  and 
who  managed  to  learn 
a  great  deal  about  elec- 
tricity while  having 
lots  of  fun. 

The  remarkable  and 
quaint  doings  of  the 
"Jolly  Philosophers," 
the  exciting  adventures  they  met  with  and  the  in- 
teresting experiments  they  carried  on,  can  not 
fail  to  be  attractive  and  furnish  a  source  of  amuse- 
ment and  instruction  to  boys  of  all  ages. 

If   you    are   looking   for   a   gift   book   that   your 
boy  will  enjoy,   and  which   at  the  same  time   will 
prove  of  real  value  to  him — here  it  is. 
326  Pages  Illustrated 

Price  $1.50  Postpaid 


Story  of  Great  Inventions 

By  Elmer  E.  Burns 

The  purpose  of  this 
book  is  to  tell  in  simple 
language  how  our  great 
inventions  came  into  be- 
ing, to  depict  the  life- 
struggles  of  the  men  who 
made  them  and  in  the 
telling  of  the  story,  to 
explain  the  working  of 
the  inventions  in  a  way 
the    boy    can   understand. 

The  stories  are  so 
woven  together  as  to 
give  the  young  reader  a 
connected  view  of  how 
our  great  inventions  have 
arisen  out  of  scientific 
discovery  on  the  one  hand 
and  social  and  economic 
conditions    on   the   other. 

This    well    written    ro- 
mance of  great   inventors  will   appeal   strongly  to 
young  readers  as  well  as  to  many  older  ones. 

249  Pages  Fully  Illustrated 

Price  $1.25  Postpaid 
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Countries     7  47 

Telephone's     Range     of     Usefulness,     In- 
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Telltale  Lamp   for  Heater; 
Telltale  System,   Ship   Automat 
Temperature   From   a    Distance 
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21 


957 

460 
362 


Temperature  of  the  Arc 

Temperature   Regulator,    Automatic    .... 

Temperatures,  Electrical  Resistances  a  I 
Very    Low     

Temperatures,    High    Furnace 

Temperatures  With  an  Electric  Ther- 
mometer, Measuring 

Temporary  Socket,  A   

Temporary    Wiring,    Safe 

Tender  for  Submarines,   Observation.... 

Tending  Baby  by  Telephone 

Tennis  at  Night,   Playing 

Tension  on  the  Surface  of  Charged  Con- 
ductors      

Teredo,    Destructive    

Terminal,  New  York's  Grand  Central... 

Termites    Destroy    a    Cable 

Tesla's  Plan  of  Electrically  Treating 
School   Children    

Test  Bell,  A 

Test  for  Radium,   A 

Tester,    A   Convenient   Battery 

Tester,  .Daylight    Egg    

Tester,  Ground  and  Short  Circuit 

Tester,  The  Bond   

Testing  a  Typewriter  in  a  Window 

Testing   for   Lamps    "on"    

Testing  Gun  Carriages  at  the  Krupp 
Works    

Testing  Lamps,  Time  Savers  in 

Testing  of  Water  Supply,  Electric 

Testing   the   Permanence   of   Colors 

Testing  Wine  With  a  Telephone 

Testing  Wireless  in  the  Desert 

Thanksgiving  Week,   The  First 

Thawing  Frozen  Water  Pipes   

Thawout  on  Record,  The  Biggest 

Theater  Earphones 

Theater  in  Trolley  Car,  Moving  Picture. 

Theater  Sign  in  New  York,  The  Great 
Proctor     

Theater,  Spotlight  in  a  German 

Theater,   The  Usherless    

Theaters,  Seat  Telephones  for 

Theaters,   Whisper  Girl  for 

Theft  of  Lamps,   Preventing 

"The  Gasoline  Automobile"  (Book  Re- 
view)     

"The  Modern  Gasoline  Automobile" 
(Book  Review)    

The  Modern  Locomotive    (Book  Review) 

Thermal  Storage  Electrical  Stove 

Thermometer,  How  to  Make  a  Resist- 
ance     

Thermometer,   Illuminating  the 

Thermometer,  Measuring  Temperatures 
With  an  Electric    

Thermometer,  Thermostatie 

Thermometers,  Electric   

Thermostat    16  1, 

Thermostatic  Thermometer    

Thirtieth  Anniversary  of  Electric  Light- 
ing in  New  York 

Thomas    A.    Edison    Honored 

Thome    Elliot's    Burglar    Alarm 

Thoughts   for    Housewives 

Three-Wheeled  Electric  Delivery   Wagon 

Threshing  Machines,  Lightning  Bods  to 
Protect     

Thunder  Is  So   Loud,   Why 

Tickling  the  Public's  Ribs 

Tie   Wire,  Getting   Rid   of  the 

Time  at  Night,   Telling  the 

Time-Limit    Signal    to    Speakers,    Lamps 
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1324 

142 
1137 
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857 
335 
865 
570 
976 
1258 
735 
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95 
865 

.866 
299 
186 
702 

1.187 
36 
533 
351 


415 


996 
300 
367 


W 


h    Y 


Time  Recording  Lock 

Time   Regulation.  Radio-Teles  ra  pin 

Time  Savers  in   Testing  Lamps 

Time   Signals   

Time   Signals  of  Greenwich,  The... 

Time   Switch,  Clock  Operated 

Timing   Motor   Boats.    Telephone    in 

Tin  at  Cornwall,  Smelting 

Tire  Economy    

Tire   Pump.   Automobile    

Tire,   The  Rolling   Auto 

Titanic      Disaster.      Wireless      in     Co 

tion  With  the 

Titanic,   Memorial   to    Phillips   of  the 

Toast  Stove,  For  the 
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Toast  Stove  Hints 829 

Toast    Stove,    Hints   for   Using   a 582 

Toaster,  An  Electric 490 

Toaster,    Electric    1136 

Tobacco   Jar   Humidor 1243 

Toboggan  Slide,  The  Magic 182 

Toll   Telephone   Practice    (Book   Review)      748 

To   Make   an   Electrophorus    958 

To  Make  Bell  Strike  the  Hours 975 

Toned  Telegraph  Signals 143 

Tool  Chest   Lock  and   Alarm 976 

Tool   for   Forming   Wire  Joints 728 

Tools  for   Housekeeping    176 

Tools  Hardened  by  Electricity 1309 

Top,  A  Color  Blending 798 

Top  Soil  by  Electric  Power,  Removing..    1305 

Top,  Static  Electric   474 

Torch,    Double    Jet    Gasoline 860 

Torch   for  Electricians,    Emergency 293 

Torch   for  Linemen,   New 1362 

Torch,  Kerosene   1005 

Torpedo,  The  Radio-Automatic 1093 

Tower,   An   Archimedes    1224 

Tower,  Collapse  of  a  Steel  Transmission      912 

Tower  Lights   of  Girard   College 247 

Towers,  The  Great  Arlington 1065 

Tow  Line,  Telephone  Through  the 1042 

Toy  Semaphore,  Electrically  Operated.  .  .    1092 

Toys,  City  of   838 

Track   Ahead,   Lighting   the 637 

Track  Switchink,   Electric  Motors  in....    1169 

Trackless   Trolley   in    Dundee 1066 

Trade  Winning   Shoe   Brush,  A 734 

Trade   With  India,   Possibilities   of 1127 

Traffic  in  the  Strand,  Sign  That  Stops.  .  .        23 

Tragedy  of  Wash  Day,  The 277 

Trailer  for   Electric  Car,   Startling 1279 

Train,   A  Paint    908 

Train,    Electric    Circus-Museum 924 

Train    Order,      Tablet      Commemorating 

First  Telegraphic 555 

Train   Struck  by  Lightning 33& 

Trains,  Storage  Battery  Cars  in 923 

Trains,  Wireless  to  Stop 480 

Training  Station,  The  Great  Lakes  Naval     522 
Training  Youth  for  the  Electrical  Age..      834 

Tramcars,    Electric   Clocks   in 241 

Trams  of  a  Utah  Mine,  Aerial 254 

Transformer,    Bell   Ringing    820 

Transformer   Construction    192 

Transformer,  Two  Hundred  Watt  Closed 

Core    1356 

Transformer,  Variable  Low  Voltage 977 

Transformation,   The   Conductor's    921 

Transmission   Lines,    How    Farmers   Tap 

the   German    1 

Tarnsmission  Tower,  Collapse  of  a  Steel     912 

Transmission   Voltage,     150,000     

Transmitter   From   Packing,   To   Prevent 

a   485 

Transmitter,  Individual   Telephone    149 

Transmitting   Phonograph    Music    862 

Transportation,  Steam  Versus  Electric.        18 

Transporting  an   Engine  by   Cable 1087 

Transporting  Lamps,  For 1302 

Traveling  Spot  Light  in  a  German  Thea- 
ter         912 

Tray    for    Telephone    Receiver 495 

Tread   Switch,    A  Floor 199 

Treadle  Controls  the  Motor 265 

Treatment  of   Children,    Electrical 445 

Tree   Insulator    570 

Tree  of   Light,,    The 1177 

Tree  System,    The    1371 

Tree  Vibration    for    Saving    Buds    From 

Frost     528 

Trick  With  Static,  An  Interesting 583 

Trimming  Off  the  Rough   Spots 167 

Trinity's    Electric    Sign 261 

Tripoli,     Telephones    in 249 

Triscuits    Baked    by   Electricity 705 

Trolley,  A  Castle  on  a 899 

Trolley    Car,    Boston's    Articulated 1292 

Trolley   Car,   Moving   Picture   Theater   in      351 
Trolley  Cars,  An  Elevated  Railway  for.  .    1309 

Trolley   Construction,   Style  in 804 

Trolley  Cradle   for   the   Baby 68 

Trolley  in    the    Remote    Places      of      the 

Earth,   Building  the 1144 

Trolley  Line,  A  Landmark  That  Turned 

a 562 

Trolley   Wire,   Mine  Mules  and  the 409 

Trolley  Wire  Fastener,  A 982 

Trlolev  Wire  Frees  Captive   Balloon....    1260 


Page 

Trolley   Wires   for   Airship    245 

Trophy    Fixture    736 

"Trouble   Hunter,"   The 312 

Troubleman's    Portable    Searchlight 1183 

Trouble  Shooters,  The  Motorcycle  and.  .  .      773 
Truck  as  a  Moving  Power  Plant,  Electric   1322 

Truck  for    Handling    Armatures 491 

Truck  in   Twine    Factory,    Electric 823 

Truck  Makes  Record  Run,   Electric 143 

Truck  With   Electric   Sign 60 

Trucks,   Demonstrating   Gasoline   Auto..      736 
Trucks,   Speed  Maniac  New  Menace   to..      219 

Tube  Lamp,  Novel   426 

Tube    Lamps,    New      Way      of      Making 

Quartz    746 

Tugboat,   An   Electric    692 

Tumbler  Boxes,   The 1112 

Tuner,  Interference  and  the  Inductive.  .  .        78 

Tungsten,  A  New  Use  for 135 

Tungsten   Electric   Furnace    1069 

Tungsten  Filament  Plays  Tricks 1308 

Tungsten   Lamps   Are   Better  Than   Car- 
bon  Ones,    Why    : 1207 

Tuning  Fork,    Safe   Opened   With   a 1198 

Tunnel   Light,   Automatic    1279 

Tunnel   Traffic,  Increasing  Simplon 298 

Tunnel  Under  the  English  Channel 993 

Tunnels   of     Central     London     Railway, 

Ozone   in    1300 

Turbine,    The   Largest    Water 1337 

Turbine  Wheel,   Electric  Boiler  and 278 

Turbine  Windmill,   The  Eustis    1033 

Turks  Began  to  Fight,  And  Then  the...    1071 

Turn   Down   Lamp,   Long  Cord 268 

Turning   Down   Electric   Lights 769 

Turning   Point  in  Pupin's  Life 869 

Turns   the    Fan    Off 390 

Turntable   for  Window,   Revolving 297 

Twentieth  Century    House,    Edison's....      948 

Twine   Factory,    Electric   Truck   in 823 

Two  Hundred   Watt  Closed   Core   Trans- 
former        1356 

Two  Shows  in  One 137 

Typewriter,    Automatic    1000 

Typewriter  in  a  Window,  Testing  a 735 

Tyrol,  Cable  Incline  in  the 812 


u 


Ultra-Violet    Rays,    Deciphering    Manu- 
scripts with   243 

Uncle  Sam    Investigates    Electrical    Dis- 
turbances         1046 

Uncle  Sam  Trains  His  Sailors  for  Wire- 
less,  How    478 

Uncle  Sam's    Emergency   Lines    of   Com- 
munication      8 

Uncle  Sam's    Navy,     A    World    Wireless 

System  for    712 

Underground   Transportation    for   Parcel 

Post   1170 

Underground   Work,   Modern    1041 

Unloading  the   Ships  at  Montreal 60 

Unique   Ammeter    837 

Unique   Electric   Sign    448 

Unique  Lamp   Exhibit    1251 

Unit   Orchestra,   The    50 

Unit   Time   in    Germany,    Wireless 962 

United  States    Asbestos    Production 

Doubled   152 

United  States   First     in     Communication 

Facilities    621 

United  States   Forest  Service,   Telephone 

Stations  of   800 

Universal  Hour,    The    1233 

Universal   Insulator     199 

University,   An    Industrial     859 

University  Holds  Open  House,   When   a.      930 
University  of  Chicago,  Harper  Memorial 

Library    757 

Use   and  Misuse   of  Light 1025 

Use  of  Electric  Current,  Novel 960 

Usherless  Theater,  The   1368 

Using   Old   Carbon   Ends    87 

Utah  Mine,  Areial  Trams  of  a 254 

Utility  Heater     165 

Utility  of  the  Modern  Searchlight,   Gen- 
eral        1006 

Utilizing  an  Out-of-the-Way  Corner  for 

Effective   Display   Space 740 

Utilizing  the  Power  of  the  Columbia...    1310 
Uviol   Quartz  Lamp   313 
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Vacuum  Act    1043 

Vacuum   Cleaner  Bag,   Don't  Neglect  the  372 

Vacuum  Cleaner,  Modern  House  with...  270 

Vacuum   Cleaners,  Duster  for 795 

Vail   Gift  to  Boston  "Tech"  Library 509 

Valentine  Tale,   A    1078 

Value   of  English  to  the  Technical   Man, 

The    910 

"Valve  Slap,"   Stethoscope   to   Detect....  1257 

Vampires   of  the  Deep,  Destroying  the..  516 

Vane,   An    Electric    Weather 476 

Vapor  Lamp,  A  New  Electric 1260 

Vaporized   Quartz     1317 

Variable  Low    Voltage    Transformer....  977 

Variable  Resistance  Unit,   Instructor's..  1320 

Vase  and   Electrolier,   Cut   Glass 933 

Vatican,   Telephones   in   the 1212 

Vault,   Laundry  in  a  Bank 57 

Vault,   Providing  Pure  Air  in  Telephone.  463 

"Vehicle,"   Street  Car  Held  to  Be 1326 

Vehicles  and  Horse  Feed,   Electric 12 

Vehicles   for      Business      and      Pleasure, 

Electric    24 

Velocity,   Electro-Magnetic     1125 

Velocity,   Measuring  Wind    943 

Veluria  Glass    Table    Lamp 1081 

Ventilated  Telephone   Booth    927 

Ventilator,   An    Office    1005 

Ventriloquism  and    the    Loud    Speaking 

Telephone   1323 

Versatile  Small    Motor,    A 1220 

Vessels,   Telephone   Service   to   Docked..  898 

Vest  Buttons,   Illuminated    572 

Vest  Pocket   Transmitter    149 

Vibrating  Rectifier    1135 

Vibrating  the  Whole   Body 927 

Vibration   for   Saving    Buds    from    Frost, 

Tree    528 

Vibration   Tachometer    364 

Victor  H.   Tousley    696 

Victor  Postcard   Projector    183 

Violet  Ray,     Sterilization     of     Drinking 

Water  by   the    578 

Visiting  Ladv,  A  Demonstration  by  the.  70 

Vladimir  Karapetoff    1334 

Volcano   Eruption,   Lightning  Display  at  352 

Volcanoes,   Electricity   in    1055 

Voltage   150,000,    Transmission    816 

Voltmeter,  A  Pocket  Storage  Battery...  94 

w 

Waffle  Wagon,    An    Electric 337 

Wagon,   An    Electric    Waffle 337 

Wagon   Display,   Attractive    502 

Wagon,   Keeping  Tab  on  an  Electric...  1254 

Wagon   Wheel  Chandelier,  A 67 

Waiter,   An    Automatic   Table 788 

Waldo  Arnold   Layman    462 

Walking  on  a  Magnetized  Floor 155 

"Walking"   Saw,    A    60 

Walnuts  by    Electricity,    Ripening Ill 

Wall   Pull  Switch   569 

Walls,   Luminous    Marble    772 

Waltons,   Attracting    the    Isaac 296 

Ware,   Economy    of    Electric 1152 

Ware  Is   Constructed,    How    Electric...  996 

Warm  Meals  for  the  Horse 1186 

Warmer,   Bed    1362 

Warmer,    Spray  Bottle    1136 

Warmers   for   Baby   Cribs,   Electrical....  441 

Warming   Pad,  Puppies  Appreciate 929 

Warning  to   Motor   Speeders 1130 

Warns   the  Man  Behind 789 

Warship,   Searchlight   Signalling   Appar- 
atus on  Board  a 400 

Warships   Injured    bv    Electricity 1331 

Wash   Day,  The  Tragedy  of 277 

Washboard   Principle,   Washing  Machine 

with     177 

Washing  Cars  by  Electric  Power 1169 

Washing  Machine,  Money 250 

Washing   Machine,    The    "Easy" S19 

Washing  Machine  with  Washboard  Prin- 
ciple   1/7 

Washington,   Fountain      of     the     "Peace 

Palace"    at    906 

Washington   Greets   Honolulu    1232 

Washington   Monument's       Lightning 

Rods    427 

Waste,    Electricity   from    Household 29S 

Watch,   Apparatus   for   Demagnetizing   a  293 

Watch    Demagnetizers    197 


Watch   Face  Lighter   and  Magnifier 856 

Watch   the  Wheels  Go  Round 498 

Watches,   Effect   of   Magnetism   on 1279 

Water  by    the    Violet    Ray,    Sterilization 

of  Drinking   578 

Water  Festival,    Cadillaque   —   Detroit's 

Beautiful    544 

Water  Carnival,     Automatic     Annuncia- 
tors at  a 546 

Water,    Electrolysis  of 977 

Water   Flow,  Measurement  of llll 

Water  from     Beyond    the    Mohave,     Los 

Angeles    513 

Water  Heater,    An    Electric 294 

Water  Heater,    Electric 1134 

Water  Heater,   New   Type   Instantaneous  166 

Water  in   a  Hurry,   Boiling 165 

Water  Power    of    Iceland 458 

Water  Pipes,    Thawing    36 

Water  Pressure  Signal    291 

Water  Rheostat,   Adjustable    291 

Water  Sprays  to  Encourage  Crops.  Elec- 
trified      1056 

Water  Sterilizer.  French 656 

Water  Supply,  Electric  Testing  of 865 

Water  Tank,   Electric  Heaters  in   a 363 

Water-Tight  Receptacle  and  Plug 860 

Water,   The  Electricity  of  Drops  of 1171 

Water  to  New  York   from  the  Catskills, 

Bringing    416 

Water  Wheels,  From  Ancient  to  Modern  344 
Watts,   What   Horsepower   Really   Meas- 
ures in   621 

Wave  Propogation,    Effect   of   Ionization 

on     846 

Wave  Now   Possible,    60,000   Meter 842 

Wave   Motors     1124 

Wave  Sets,  Experimental  200  Meter  1352,  1228 

Waves,   Neon  and  Electric 749 

Waves,   Power   from   the   Ocean 203 

Wax  Melter,  Sealing 57 

Way  Station,   Crane   Service  at  a 1302 

Weather  and  the  Output  Curve,  The.  .  .  .  1284 

Weather  Bureau,    Proposed   Atlantic...  715 

Weather   Bulletins  for  French  Air  Pilots  1095 

Weather  Vane,  An  Electric 476 

Weed  Burners  on   Electric  Railways....  905 

Weighing  Machine,   Automatic   361 

Welder,   Electric    Stove    821 

Welding  Process,   New  Electric 333 

Welsh   Orme,   Electricity  Conquers  the.  .  433 
Western   Bumper        Crops,        Electricity 

Moves    1275 

Western   Electric   Co 760 

Westinghouse   Electric  &  Mfg.  Co 886 

What   the   Motorist   Shall   Wear 276 

What  Horsepower    Reallv    Measures    in 

Watts    621 

"What   If  in  the  Tomb  I  Awake?" 40 

What  Is   Electricity?    663 

Wheel   Chandlier,    A   Wagon 67 

Wheel   of   Flags 496 

Wheelsman,   An    Automatic    135 

Where  a  Quart  of  Water  Equals  a  Horse 

Power   of   Electricity    881 

Where   Carbon  Boils 1294 

Which   Is   Your   Telephone    Ear? 997 

Whisper   Girl    for    Theaters 333 

White  and    Black    Coal 1159 

"White   Hope"   Fan   Display,   A 392 

White   Light  from  the  Mercury  Lamp...  1122 

White  Lines    to    Protect   Life 131S 

White  Way  and  the  Chickens,  The 944 

Whitehead   Submarine,   Details  of  a 338 

Why  Thunder   Is   So  Loud S41 

Why  Tungsten   Lamps   Are   Better   Than 

Carbon   Ones    1207 

Woman   and    the    Electric    Motor 469 

Woman's  Artistic  Work,   A 464 

Women   Who  Drive  the  Electric  Car....  700 
Women.   The     Casino     Technical     School 

for   144 

Wonder- Work    of    the    Mohawk    Valley, 

The    .  10 is 

Wonders,   Electro-Chemical    T.'i  t 

Wonderful   Laboratories  of  the  Sorbonne  1070 

Wood,   Electric   Seasoning   of 1077 

Wood   Sawing   Machine.   Electric t'.ss 

Woodpeckers   Destroy    Telegraph    Poles.  g  1;; 
Woolworth       Building— King       Of      Sky- 
scrapers       311 

World    Wireless    System    lor    1'nele    Sam's 

Navy    712 

World's  Greatest     Battleship     and     Her 

Electrical    Equipment,   The 1293 
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World's   Telephones,    The- 495 

Work   Bench   Fixtures,    Adjustable 734 

Works   of  Art,  Illumination  of 275 

Wig-  Advertising:    49S 

Wilderness,   A  Telegraph  Line  in   the...  1263 

Willis   Island,  The  Electrical  Wizard  of.  314 

Wind  Velocity,  Measuring-   943 

Winder   Elwell   Goldsborough,  M.  E 242 

"Windmill,   The  Eustis  Turbine    1033 

Window  and  Door  Alarm   Contacts 983 

Window  Attraction,     Moving     Headlight 

as  735 

Window,'  Candy'  Kettle'  in!  '.'.'.'.  '.'.'.  '.'.'.'.'.  '.  97 
Window  Displav,      Aeroplane      Propeller 

Operates    98 

Window  Displav,       Harmonizing       Cord 

with    100 

Window   Displays,  Emphasizing- 497 

Window,   Electrical  Store    817 

Window   Light  Fixture,  Odd 99 

Window   of  Blooms  bv  Lamp  Light,  A.  .  .  66 

Window.   Revolving  Turntable  for 297 

Window,   "Save    a    Dollar" 985 

Window  Sign  and  Reflector,  Combined..  1322 

Window.   Testing  a  Typewriter  in  a 735 

Windows   Artificially  Lighted    988 

Windows,   Invisible   Multiple   Rotary   for  736 

Wine  with  a  Telephone,  Testing 299 

"Winking   Willies,"    The    1244 

Wire   Fastener,    A   Trolley 982 

Wire,   Getting  Rid  of  the  Tie 388 

Wire   in  Quartz  Tubes,  Placing  Platinum  393 

Wire  Joints,   Tools  for  Forming 728 

Wire,   Record-Breaking   Reel    of 897 

Wire  Tips,    Stranded    360 

Wires,    Deadening-  the  Hum  of  Line 299 

Wires   for   Airship,    Trolley    245 

Wires,   Neat    Fastening    for    Entrance...  199 

Wires.   The  Pathfinders  of  the 42S 

Wireless   Season,  The   842 

Wireless   Set.    An    Efficient S45 

Wireless  Signals,  Eclipse  of  the  Sun  Af- 
fects      S52 

Wireless  Signals     Registered     by     Frog 

Muscles 961 

Wireless  Station  at  Arlington.  Navy...  190 
Wireless   Station   at  Central   Point,   Ore., 

Federal     588 

Wireless   Station,    Carnegie   Schools 595 

Wireless  Stations      for      Canada,      Nine 

New     1232 

Wireless  System   for  Uncle   Sam's   Navy, 

A  World    712 

Wireless   System,  Great  Brazilian 718 

Wire  and  Its  Manipulation,   Fishing....  290 

Wireless   Antenna   for  Balloons 718 

Wireless   at    Catalina   Island 185 

Wireless   Rill,  Alexander 592 

Wireless,   Birds   and   the 957 

Wireless  Call-Letters,    New     483 

Wireless,   Canadian    Boats    Compelled    to 

Carry    1357 

Wireless   Club   Member   in    South   Africa, 

P.  E 1097 

Wireless   Compass,    Telefunken    1094 

Wireless   Congress     507 

Wireless,  Determining  Longitude  by...  620 
Wireless,  English  Boy  Scouts  Studying.  382 
Wireless  Experiments  in  France,  Aero- 
plane       1096 

Wireless   for   Submarines    963 

Wireless   from    Airships     203 

Wireless  from     Korea,      San      Francisco 

Hears    189 

Wireless  Hook-up    190 

Wireless,  Holland     Fishing     Boats 

Equipped   with    393 

Wireless,   How    Uncle     Sam    Trains    His 

Sailors   for    478 

Wireless  Hints     185 

Wireless,  in   the   Antarctic 874 

Wireless   in   the   Balkan   War 1124 

Wireless   in    Chicago    Schools 384 

Wireless  in   the  Desert,   Testing 186 

Wireless   in  the  South  Seas 620 


Wireless  Instructions,    Foot    Amputated 

by    301 

Wireless  Law,  How  to  Comply  with  the 

New    847,  719 

Wireless  Law,     Formalities     to    Be    Ob- 
served in  Connection  with  the  New...  964 

Wireless,   Low  Aerials  for 1252 

"Wireless,   Map  Making  by  the  Aid  of...  748 

Wireless  Motor  Car,  A  German 716 

Wireless  News  for  Desolate  Islanders..  81 

Wireless   on   Ferry   Boats 506 

Wireless   on    Fishing   Boats 190 

Wireless  on    German    Airships 591 

Wireless   on    Monoplane     526 
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How  Farmers  Tap  the  German 
Transmission  Lines 

VERLAND  trans- 
mission stations" 
is  a  term  used 
in  Germany  to 
denote  a  type  of 
installation 
designed  to  take 
current  from  the 
high  voltage 
transmission  lines 
which  traverse 
m  a  n  y  parts  of 
that  country  and 
transform  it  to  a  voltage  suitable  for  use 
in  the  rural  districts.  For  instance,  the 
Deutsch-Krone  overland  station  supplies 
an  extensive  district  in  western  Prussia, 
including  62  villages  and  farms. 


the  use  of  the  patrons.  The  stationary 
stations  are  picturesque  little  houses  of 
brick,  as  shown  by  the  initial  cut,  and  are 
generally  to  be  found  in  the  villages. 

Farmers  are  more  and  more  coming 
to  use  the  current  for  threshing,  plow- 
ing, grinding,  etc.,  and  for  their  benefit 
a  type  of  portable  transformer  house 
has  been  designed.     This  is  drawn  on 


USE  OF  A  PORTABLE  TRANSFORMER  IN  GERMANY  FOR  SUPPLYING  FARM  DISTRICTS 

■  Stationary  and  portable  transformer  wheels  by  a  pair  of  horses  to  the  point 
stations  arc  used  to  transform  the  high  on  the  main  line  most  convenient  to  a 
tension  current  to  a  voltage  suitable   for       farm  or  group  of   Farms  t>'  be  supplied, 


By  ARCHIE  RICE 

This  is  the  first  of  several  articles  which  will  appear  in  this  magazine  from  time 
to  time,  presenting  some  of  the  big  problems  in  the  development  of  hydro-electric 
power  successfully  solved  by  a  spirit  of  pioneer  daring.  Mountain  rivers  of  Cali- 
fornia have  been  harnessed  to  make  them  produce  cheap  and  transmit  table  electric 
energy.  Electricity  so  produced  has  been  applied  to  California's  mines  and  Helds  and 
factories  and  to  furnish  light  and  transportation  in  her  cities.  And  the  writer  of 
the  articles  is  intimately  familiar  with  the  whole  situation. — Editorial  Note. 


MAKING  A   RIVER  DISGORGE   ITS    BURIED  GOLD 


Gold  is  where  you  find  it.  Electric 
power  is  wherever  you  can  develop  it. 

California  was  always  amazingly  rich 
in  both  of  these  possibilities.  But  the 
gold  deposits  were  never  discovered  till 
64  years  ago.  Then  during  one  season 
a  hundred  thousand  red  shirted  miners, 
swarming  along  the  foothill  streams, 
shoveled  and  washed  gravel  by  hand 
and  harvested  $83,000,000  in  gold.  They 
employed  the  most  primitive  of  indi- 
vidual methods. 

Twenty  years  later  organization  had 
developed  companies  and  bigger  schemes 
to  get  at  the  gold  wholesale. 

The  mountain  streams  are  steep  in 
California.  Ditches  were  surveyed  to 
tap  the  flow  high  up  in  the  hills,  lead 


the  water  gradually  out  along  some  pro- 
jecting ridge,  and  from  an  attained  ele- 
vation suddenly  shoot  it  down  through 
a  pipe  line. 

In  that  way  torrents  of  water  directed 
through  mammoth  nozzles  rocketed  and 
roared  and  tore  asunder  hillsides  and 
dissolved  and  sluiced  off  everything  but 
the  bowlders,  the  smaller  stones,  and 
the  actual  gold.  The  weight  of  the  gold 
lodged  it  safely  along  the  little  wooden 
cleats  across  the  bottom  of  the  outlet 
flumes. 

Before  another  20  years  this  gigan- 
tic process  of  converting  foothills  into 
muddy  water  was  found  to  be  alarmingly 
filling  up  the  river  channels  down  in 
the  great  level  agricultural  valley. 
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The  farmers  had  gone  along  for  a 
quarter  of  a  century  with  more  land  than 
they  could  properly  cultivate.  They  had 
had  levees  built  here  and  there  to  confine 
the  Sacramento  River  to  a  restricted 
channel.  As  the  bed  of  the  river  filled 
up,  the  levees  were  built  a  little  higher. 
At  Marysville  the  surface  of  the  water 
behind  the  restraining  levee  gets  higher 
than  the  housetops. 

Miners'  mud  seriously  lessened  the 
navigability  of  the  Sacramento  River. 
It  increased  for  miles  the  spring  menace 
of  overflowed  fields.  And  when  the 
water  got  onto  the  fields  it  had  to  remain 
till  it  evaporated. 

Such  were  the  conditions  that  brought 
about  the  long  legal  and  legislative  war 
between  California's  valley  farmers  and 
her  mountain  miners.  Nearly  everybody 
was  a  miner  at  first.  Farming  didn't 
count.  But  when  mining  had  become  an 
organized  industry  operated  by  compa- 
nies with  large  capital,  farmers  had 
grown  increasingly  numerous  and  impor- 
tant.   Moreover,  they  had  votes. 

Sacramento,  the  capital  of  California, 
is  on  the  river,  right  at  the  heart  of  that 
great  valley.  What  the  hydraulic  mining 
back  in  the  foothill  country  was  doing  to 
that  big  river  and  its  cheap  transporta- 
tion for  farm  products  was  a  close  object 
lesson  for  the  legislators.  They  have 
always  convened  during  the  flood  season. 

So  hydraulic  mining  was  practically 
prevented  in  California  by  law. 

There  came  a  time  when  the  electrical 
engineer  began  to  see  opportunities  in 
California.  He  never  even  dreamed  of 
the  actual  magnitude  of  what  was  to 
develop.    Nor  did  any  one  else. 

Plenty  of  gold  was  left  where  the 
hydraulic  miners  used  to  get  it  out  of 
the  hillsides.  The  old  pick-and-shovel 
boys  had  only  worked  the  banks  of  the 
larger  streams  down  to  where  seepage 
water  flooded  them  out.  But  as  far  as 
they  went  they  got  gold. 

Cold  mining  is  like  any  other  commer- 
cial industry.     It  pays  only  when  it  yields 


more  money  than  the  expense  of  pro- 
ducing the  product. 

They  might  have  built  portable  coffer- 
dams along  the  rivers  and  pumped  out 
the  water  while  getting  at  the  gold  bear- 
ing gravel.  But  the  cost  would  have 
been  too  great.  They  might  have  con- 
structed floatable  steam  dredgers  and 
scooped  up  gravel  from  the  depths  of 
the  streams.  But  fuel  and  its  transpor- 
tation were  expensive.  Coal  has  always 
been  scarce  in  California.  The  State's 
amazing  oil  fuel  industry  was  scarcely 
in  its  infancy,  and  when  developed  later 
was  nearly  300  miles  from  the  placer 
gold  fields. 

Twenty  years  ago  the  world  didn't 
know  that  electric  energy  could  be  cre- 
ated in  one  place  and  transmitted  great 
distances  for  use  in  another  place.  It 
was  supposed  that  where  electricity  was 
generated  right  there  it  must  be  used. 
Telegraph  and  telephone  wires  might 
carry  enough  current  to  operate  the  sen- 
sitive little  instruments  at  the  stations 
and  the  terminals.  But  to  send  hun- 
dreds of  horsepower  by  wire  was  a  dif- 
ferent and  a  dangerous  thing. 

Somebody  had  to  make  the  experi- 
ment. It  happened  that  physical  condi- 
tions, commercial  prospects,  and  personal 
daring  were  favorably  combined  in  the 
California  situation.  The  result  was  that 
California  showed  the  world  how. 

The  American  River  is  a  branch  of  the 
Sacramento.  It  comes  down  out  of  the 
Sierras  and  joins  the  parent  stream  at 
the  city  of  Sacramento.  Up  the  Ameri- 
can River  half  a  hundred  miles  is  the 
spot  where  Marshall  made  the  first  dis- 
covery of  gold  in  California.  The  entire 
course  of  the  river  was  rich  in  gold  bear- 
ing gravel.  Thousands  of  individual 
miners  worked  it  for  all  they  could  get 
by  the  methods  they  used. 

Agriculture  was  developing.  Lumber 
was  needed.  There  was  an  abundance 
of  big  yellow  and  sugar  pine  timber  all 
over  the  wooded  slopes  drained  by  the 
headwaters  of  the  American  River.  A 
company  was  formed  to  get  out  the  logs 
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and  float  them  clown  to  where  a  saw- 
mill could  be  built. 

An  artificial  waterfall  was  necessary 
to  furnish  power  for  the  sawmill.  A 
river  dam  and  a  diverting  ditch  were 
required  to  produce  the  fall.  Water 
rights  had  to  be  obtained  in  order  to 
divert  any  part  of  the  river  flow. 

So  the  company  bought  a  long  strip 
of  land  from  an  old  Spanish  grant.  It 
included  the  channel  of  the  river.  Then 
followed  years  of  litigation  and  prepara- 
tion. 

The  dam  would  cost  hundreds  of  thou- 
sands of  dollars  and  the  canal  a  whole 
lot  of  cash.  Where  the  dam  was  to  be 
the  river  canon  was  narrow  and  walled 
with  granite. 

California  was  gaining  permanent  pop- 
ulation. A  second  penitentiary  was 
needed.  The  state  determined  to  have 
the  new  institution  located  where  the 
convicts  could  be  worked  in  a  rock 
quarry.  There  were  but  two  favored 
places.  One  was  adjacent  to  that  pro- 
posed dam  across  the  American  River. 

Out  of  the  procrastinating  political 
evolutions  of  the  time  emerged  an  agree- 


ment. The  state  was  to  get  a  tract  of 
484  acres  of  the  mill  company's  land 
along  the  American  River.  It  was  to 
give  in  exchange  convict  labor  needed 
for  the  construction  of  the  dam  and  a 
part  of  the  canal. 

The  scheme  dragged.  Convicts  worked 
for  six  years  upon  the  masonry  of  the 
dam  and  the  diverting  canal. 

The  state  also  received  the  privilege 
of  having  the  canal  skirt  the  prison  prop- 
erty and  drop  the  immense  volume  of 
water  seven  and  a  third  feet  into  the 
prison  power  house  to  produce  electric 
energy.  Trouble  and  more  delays  came 
from  disputes  as  to  whether  the  prison 
or  the  mill  had  the  right  to  control  the 
outflow  from  the  dam.  And  litigation 
went  on  for  20  years  before  the  final 
appeal  was  settled  by  the  highest  court. 

At  the  prison  they  objected  to  the 
passing  logs.  All  they  wanted  was  the 
water  power.  But  the  lumber  company 
had  to  have  logs.  Also  the  company  had 
decided  that  a  large  power  plant  could 
be  erected  near  its  proposed  sawmill. 
Industries  would  be  lured  there  to  take 
the  power.  A  manufacturing  town  would 


The  Folsom  Power 
Canal.  At  the  left  The 
Folsom  Penitentiary, 
Granite  Quarry  and 
Power  House 
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be  developed.  The  water  would  be  car- 
ried on  and  sold  for  irrigation  purposes. 

It  is  the  steep  pitch  of  the  rivers  run- 
ning down  out  of  these  mountains  that 
makes  California  such  a  wonderful  place 
for  the  development  of  hydro-electric 
energy.  Flanking  every  stream  are  great 
corrugated  ridges  out  along  the  sides  of 
which  ditches  can  be  made  to  divert  the 
water  for  a  fall  of  hundreds  of  feet. 

The  state  prison  figured  on  getting 
800  electrical  horsepower  out  of  the  little 
fall  of  the  canal  in  the  prison  yard.  The 
lumber  and  water  company,  with  that 
vision  of  factory  sites  right  near  its 
power  plant,  decided  to  build  big. 

The  river  dam  itself  is  a  solid  masonry 
wall  of  granite  81  feet  high,  sixteen,  feet 
thick  and  854  feet  from  bluff  to  .bluff  of 
the  river  canon. 

The  canal  is  two  miles  long,  50  feet 
wide,  and  carries  a  rapid  flow  of  water 
eight  feet  deep. 

The  company's  power  house  was  to  be 
built  at  the  little  town  of  Folsom,  famous 
since  1855  as  tne  srte  or  ^ie  first  railroad 
shops  in  the  western  part  of  America.    It 


Famous  Early  Power 
Plant  of  Folsom.  The 
22-mile  Line  from  this 
plant     to     Sacramento 


was  also  the  temporary  terminal  of  the 
first  transcontinental  railroad.  From  the 
very  bricks  of  that  historic  railroad  build- 
ing were  to  be  made  the  power  house 
itself. 

Behind  the  power  house,  constructed 
of  granite,  is  a  forebay  reservoir  150  feet 
long,  100  feet  wide  and  twelve  feet  deep, 
with  a  masonry  partition  to  provide  two 
equal  sections.  This  arrangement  per- 
mits the  cleaning  of  one  section  to  re- 
move silt  and  sediment  while  the  other 
section  is  supplying  water  to  the  turbines. 

From  this  reservoir  four  huge  steel 
pipes,  each  eight  feet  in  diameter,  let 
the  ponderous  columns  of  water  plunge 
down  a  perpendicular  distance  of  55  feet 
and  force  the  revolution  of  the  four  tur- 
bine wheels,  each  ten  feet  in  diameter. 

These  water  wheels,  making  300  revo- 
lutions a  minute,  are  connected  to  the 
armature  shafts  of  the  electrical  gener- 
ators. The  outer  rim  of  each  wheel 
travels  at  the  speed  of  nearly  two  miles 
a  minute.  Each  wheel  weighs  10,000 
pounds.  The  centrifugal  force  is  so 
great  that  a  heavy  steel  rim  is  shrunken 
on    like   a    wagon    tire    to   preserve    the 


Marked  the  Beginning 
of  Long  Distance 
Transmission  of  Elec- 
tric Power 
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massive    wheel    from    the    strain    of    its 
natural  tendency  to  fly  to  pieces. 

While  this  substantial  plant  was  being 
built  a  small  installation  for  a  mine 
in  another  part  of  California  actually 
demonstrated  that  electric  energy  could 
be  successfully  transmitted  a  distance  of 
thirteen  miles. 

But  when  the  Folsom  dam  was  started 
neither  long  distance  transmission  of 
electric  energy  nor  a  high  fall  of  water 
for  practical  power  purposes  had  ever 
been  practically  demonstrated. 

At  the  time  of  its  installation,  that 
hydro-electric  equipment  in  the  Folsom 
power  house  was  the  most  massive  and 
powerful  in  the  world,  excepting  only 
the  plant  at  Niagara  Falls.  It  weighed 
400,000  pounds. 

The  Folsom  plant  was  equipped  to  pro- 
duce 6,600  electrical  horsepower  gener- 
ated at  a  pressure  of  800  volts  and 
then  increased  through  transformers  to 
a  pressure  of  10,000  volts  for  transmis- 
sion. Now  it  is  sending  out  current  at 
60,000  volts. 

But  even  before  the  plant  started  gen- 
erating electricity  with  that  tremendous 
volume  of  water, 
dropped  through 
what  is  now  con- 
sidered as  a  low 
head,  other  changes 
had  come. 


Now  came  to  the  owners  of  the  dam 
a  vision  of  taking  their  electric  power 
on  down  to  Sacramento  and  selling  it 
to  run' cars  and  industries  and  light  the 
streets  and  buildings.  The  people  of  the 
Sacramento  steam  power  electric  plant 
laughed  at  the  idea.  One  of  them  face- 
tiously offered  to  take  into  his  own  sys- 
tem, barehanded,  all  the  current  they 
could  bring  down  as  far  as  Sacramento. 

But  even  while  Sacramento,  today  a 
city  of  50,000  people,  was  absorbing  the 
power  from  the  Folsom  plant  22  miles 
away  and  using  it  for  street  cars  and 
lights,  other  developments  were  happen- 
ing. They  were  destined  to  connect  the 
Folsom  plant  directly  with  the  gold 
mining  industry  and  once  more  make 
the  channel  of  the  American  River  yield 
its  harvest  of  gold. 

The  idea  of  a  gold  dredger  operated 
by  electricity  had  recently  been  success- 
fully tested  in  California.  And  the 
proven  long  distance  transmission  of 
electric  energy  made  cheap  power  a  cer- 
tainty. 

A  gold  dredge  is  nothing  more  than  a 
large  flat  boat  equipped  with  machinery 
for  operating  'an 
endless  chain  of 
scoop  shovels  that 
dump     rocks     and 
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mud  and  gravel  upon  the  boat.  A  wash- 
ing process  and  mercury  plates  secure 
the  gold.  The  stones  are  carried  off 
upon  an  ascending  belt  that  dumps  the 
debris  on  a  high  pile  at  the  rear.  A 
large,  well  equipped  gold  dredger  costs 
more  than  $100,000.  It  is  no  tool  for  a 
poor  miner. 

-  But  it  makes  placer  mining  a  luxury. 
Very  little  water  is  required  to  float  the 
boat.  Some  dredgers  are  constructed  in 
a  scooped  out  spot  in  a  dry  field.  When 
all  is  ready  and  the  electric  power  wire 
is  connected  with  the  motors  that  operate 
the  machinery,  water  is  piped  in  to  form 
a  tiny  pond  in  which  the  boat  can  float 
and  begin  operations. 

A  half  dozen  men,  including  electri- 
cians and  cook,  constitute  a  dredger 
crew.  The  amount  of  work  done  by  one 
dredger  would  make  a  regiment  of  old 
placer  miners,  accustomed  to  shovel-and- 
pan  methods,  look  like  an  array  of  red 
ants  trying  to  move  a  barrel  of  sugar  a 
grain  at  a  time. 

The  dredger  scoops  down  to  bed  rock, 
sometimes  70  feet  below  the  surface,  and 
analyzes  every  square  inch  of  possible 
territory.  It  gets  out  paying  gold  even 
by  working  over  the  cobble  dumps  left 
by  the  careful  Chinese  miners  of  50 
years  ago. 

Two  Gold  Dredgers  at  Work  in  a  California 
Riverbed.  This  is  the  cleanest,  most  fasci- 
nating method  of  wholesale  gold  mining 


The  gold  dredgers  in  California  run 
day  and  night,  with  three  shifts  of  men. 
Being  well  lighted,  they  work  right 
along.  Thus  they  are  able  to  secure 
very  favorable  power  contracts  on  ac- 
count of  this  continuous  load.  At  Ham- 
monton  alone,  on  the  Yuba  River,  a  few 
miles  from  Marysville,  there  are  30  of 
these  huge  dredgers  working  in  one 
group. 

And  along  the  American  River,  be- 
tween the  Folsom  power  house  and  the 
city  of  Sacramento,  the  landscape  is 
punctuated  with  the  peculiar  top  works 
of  dredgers  craning  above  the  apparently 
illimitable  billowy  rows  of  high  piled 
cobblestones. 

The  gold  dredger  takes  the  whole 
river  bed  and  the  district  a  half  mile  or 
so  on  each  side  of  the  river.  And  it 
gouges  down  deep.  What  it  does  to  the 
beauty  of  nature  is  almost  unbelievable. 
Vegetation  and  every  particle  of  soil  and 
sand  disappear  from  the  face  of  the 
earth,  being  sluiced  away  into  the  depths 
and  lost.  Behind  the  dredgers  are  strewn 
in  close  furrows  nothing  but  glaring, 
grayish,  cobbles  and  bowlders  piled  higher 
than  an  ordinary  house. 
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As  all  persons  who  keep  in  touch 
with  electrical  progress  are  aware, 
the  United  States  government  has, 
for  years  past,  made  extensive  use 
o"f  the  telephone  and  telegraph. 
There  is,  however,  in  this  utiliza- 
tion a  wheel  within  wheels  that  is 
little  known,  even  to  the  electrical 
public.  This  is  Uncle  Sam's  ex- 
tensive and  ever  increasing  use  of 
emergency  telephone  and  telegraph 
lines.  All  along  the  line  of  the 
Panama  Canal,  in  the  great  recla- 
mation, irrigation  and  conservation 
work  in  the  West,  in  the  develop- 
ment of  Alaska,  in  constantly  ex- 
panding military  operations  and  in 
other  equally  important  spheres  the 
Federal  authorities  have  found 
emergency  communicative  lines  an 
indispensable  aid,  and,  spurred  by 
the  possibilities  disclosed,  they  have 
made  bold  to  disregard  the  limita- 
tions usually  supposed  to  obtain  in 
the  case  of  temporary  installations 
of  this  kind. 

Emergency  telephone  and  tele- 
graph systems,  as  the  term  is  used 
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with  reference  to  Federal  projects,  are  of 
dual  character.  First,  there  are  the  emer- 
gency lines  which  are  exactly  what  one 
might  suppose  from  the  designation ; 
namely,  wires  installed  in  order  that  gov- 
ernment workers  in  an  isolated  or  remote 
region  ( removed  from  regular  communi- 
cative facilities),  may  be  kept  in  touch 
with  the  outside  world  and,  more  espe- 
cially, with  their  bases  of  operations. 
Such  lines  are  usually,  at  the  outset, 
makeshift  affairs,  provided  for  tempo- 
rary use,  but,  if  circumstances  warrant, 
this  primitive  plant  is  succeeded  by  one 
of  more  permanent  and  lasting  charac- 
ter. In  this  category  also  should  be  in- 
cluded, probably,  the  temporary  tele- 
phone and  telegraph  lines  which  are  pro- 
vided by  United  States  military  forces 
operating  in  the  field  on  the  occasions  of 
maneuvers  or  "hurry  calls,"  such  as  the 
recent  mobilization  of  troops  on  the 
Mexican  frontier. 

The  second  class  of  emergency  lines 
provided  by  the  government  are  those 
which  are  designed  for  use  in  case  of 
emergencies,  but  the  presence  of  which 
does  not  necessarily  imply  quite  the  same 
pioneering  or  prospecting  conditions  that 
we  are  apt  to  associate  in  our  minds  with 
the  first  mentioned  division  of  emergency 
systems.  In  this  second  division  are  such 
electrical  nerve  systems  as  the  telephone 
and  telegraph  wires  whereby  Uncle 
Sam's  forest  rangers  give  warnings  of 
forest  fires  and  summon  assistance.  Like- 
wise the  wire  meshes  which  encompass 
the  vast  irrigated  areas  that  Uncle  Sam 
is  developing  in  the  West,  these  particular 
lines  being  designed  to  allow  the  prompt 
sounding  of  an  alarm  when  a  canal 
breaks  or  a  dam  gives  way  under  flood 
conditions.  Such  emergency  lines,  like 
those  in  the  first  division,  are  originally 
installed  by  Uncle  Sam,  but  there  is  this 
difference,  that  in  the  case  of  the  second 
class  of  emergency  systems  it  may  be 
advisable  as  the  country  develops  and  fills 
with  settlers  for  the  government  to  turn 
over  the  telephone  and  telegraph  chains 
to  private  enterprise,  or,  preferably,  to 


co-operative  organizations  of  local  resi- 
dents. 

In  no  branch  of  our  governmental  ac- 
tivities has  the  telephone  exerted  a  more 
revolutionary  influence  than  in  the  Bu- 
reau of  Forestry  which  is  charged  with 
the  care  and  management  of  our  great 
national  forests.  The  Secretary  of  Ag- 
riculture and  the  United  States  Forester 
after  going  over  large  areas  of  little  de- 
veloped and  almost  unexplored  national 
forest  land,  came  to  the  conclusion  that 
systems  of  telephones  with  proper  con- 
nections would  be  invaluable  in  the  wil- 
derness regions  of  the  West.  What  rapid 
progress  has  been  made  in  the  conquest 
of  the  solitude  is  evidenced  by  the  fact 
that  there  are  now  7,381  miles  of  tele- 
phone line  in  the  national  forests  and  this 
is  being  increased  to  the  extent  of  hun- 
dreds of  miles  of  new  construction  each 
year. 

Yet  the  officials  feel  that  the  work  of 
establishing  telephone  lines  as  the  most 
important  adjunct  of  the  protective  pa- 
trol system  of  the  forests  has  been  hardly 
more  than  begun.  The  newest  idea  is 
to  carry  the  telephone  wires  to  "lookout 
towers"  established  at  strategic  points 
in  the  forests.  A  man  stationed  in  the 
tower  scans  the  landscape  in  every  direc- 
tion with  powerful  glasses  at  frequent  in- 
tervals and  if  he  discovers  anywhere  in 
the  two  or  three  hundred  thousand  acres 
under  his  observation  the  tell-tale  smoke 
of  an  incipient  forest  fire  he  quickly  gives 
the  alarm  by  telephone.  During  the  past 
year  the  officials  of  the  Forest  Service 
have  discovered  that,  as  a  supplement  to 
the  permanent  telephone  lines,  temporary 
lines  of  insulated  copper  wire  can  be  laid 
cheaply  and  rapidly.  Insulated  wire, 
weighing  less  than  30  pounds  to  the  mile, 
is  carried  on  a  pack  horse  to  any  point 
from  which  it  is  desired  to  extend  an  ex- 
isting line  temporarily,  and  the  insulated 
wire  is  then  laid  on  the  ground.  This 
expedient  has  proven  entirely  successful 
for  distances  up  to  60  miles. 

There  is  no  field  of  either  govern- 
mental or  private  enterprise  that  has  ever 
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been  more  absolutely  dependent  upon 
emergency  telephone  lines  than  is  the 
United  States  Reclamation  Service  in  its 
task  of  transforming  the  deserts.  Indeed, 
as  a  rule,  the  very  first  step  in  under- 
taking any  new  irrigation  project  has 
been  to  install  a  telephone  line,  for  the 
undertakings  have  almost  invariably  been 
in  wild  and  sparsely  settled  country 
where  there  were  no  existing  lines  of 
communication  and  where  the  telephone 
or  telegraph  had  to  be  depended  upon  to 
keep  supplies  moving  and  enable  the  di- 
recting engineers  to  receive  reports  from 
the  crews  working  in  more  or  less  widely 
separated  localities.  At  the  outset  such 
wires  often  have  pole  supports  of  a  very 
primitive  type  but  latterly,  when  power 
generation  is  attained  on  the  projects, 
the  wires  are  usually  carried  on  the  tow- 
ers of  the  transmission  lines. 

The  Reclamation  Service  now  has  in 
service  nearly  1,700  miles  of  telephone 
line  but  oddly  enough  this  wire  system 
serves  less  than  800  telephones,  an  aver- 
age of  only  one  telephone  for  more  than 
two  miles  of  wire.  As  the  projects  pro- 
gress the  telephone  systems  will  be  ex- 
tended until  the  lines  parallel  all  the  main 
ditches  of  the  great  waterways  systems 
and  the  "ditch  walkers"  will  have  at  hand 
the  means  of  almost  instantly  communi- 
cating the  discovery  of  any  break  in  the 
ditches  or  other  mishap  that  would  in- 
volve loss  of  the  precious  water.  Of 
course,  as  settlers  come  in  and  take  up 
the  land  under  irrigation  the  number  of 
telephones  will  grow  until  the  present 
ratio  of  a  few  telephones  to  many  miles 
of  wire  will  be  reversed.  The  longest 
single  telephone  line  in  the  Reclamation 
Service's  emergency  system  is  in  the 
Southwest  and  has  a  length  of  approxi- 
mately 100  miles. 

The  United  States  Army,  through  the 
United  States  Signal  Corps,  makes  ex- 
tensive use  of  emergency  lines,  both  tele- 
phone and  telegraph.  During  the  army 
mobilization  on  the  Texas  border  (the 
first  opportunity  which  has  been  afforded 
for  a  practical  try-out  of  its  latest   ap- 


proved equipment)  this  institution  accom- 
plished wonders  in  the  rapid  installation 
of  communicative  lines  and  established 
under  canvas  field  telephone  and  tele- 
graph offices  that  were  models  of  the 
kind.  Much  of  the  credit  for  the  speedy 
work  of  installation  unquestionably  be- 
longs to  the  improved  types  of  wire  carts 
which  have  lately  been  perfected  by 
Uncle  Sam's  experts — one  type  designed 
to  carry  two  reels  of  wire  and  the  other  a 
single  reel  of  wire. 

The  War  Department  maintains  in 
Alaska  a  full-fledged  telephone  and  tele- 
graph system  that  may  rightfully  be  des- 
ignated an  emergency  installation.  It 
comprises  fully  1,125  miles  of  land  line, 
in  addition,  of  course,  to  the  submarine 
cable  that  connects  this  country  with 
Alaska,  and  the  problem  of  keeping  these 
lines  open  in  the  winter  months  is  one 
of  the  most  perplexing  ones  that  con- 
front the  men  in  charge  of  Uncle  Sam's 
electrical  "intelligence  system." 


Safe    Expert    Uses    an    Electro- 
Magnet 

A  bank  in  an  Illinois  city  recently  had 
some  trouble  with  the  time  locking  de- 
vice of  its  huge  60  ton  safe,  of  the  type 
in  which  the  clock  inside  the  door  con- 
trols the  expanding  rings  which  lock  the 
door. 

An  expert  was  called  in,  who,  after 
making  the  repairs  and  locking  the  safe, 
accidentally  dropped  a  small  screw  into 
a  hole  in  the  top  of  the  door,  while 
replacing  a  part  of  the  controlling  de- 
vice. This  screw  dropped  down  far  into 
the  interior  and  lodged  between  two 
levers,  preventing  the  unlocking  of  the 
door. 

After  working  all  day  to  get  it  out. 
he  gave  up  the  job.  Then  some  one  sug- 
gested a  magnet,  and  cine  was  con- 
structed by  a  local  electrician.  It  was 
made  witli  a  small  iron  core,  a  few  turns 
of  magnet  wire  and  a  few  cells  o\  bat- 
tery. This  core  was  dropped  down  into 
the  opening  and  after  a  hall"  hour's  work 
the  screw  was  fished  out. 
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Exploring  Cables  with  the 
Telafault 


Inside  the  lead  sheath  of  an  aerial 
telephone  cable  are  several  hundred  pairs 
of  fine  wires  all  carefully  insulated  from 


each  other.  Each  pair  represents  the  line 
to  some  one's  telephone.  Now  suppose 
lightning  gets  into  the  cable  and  puts 
a  cross  on  some  pair  of  wires  or  causes 
a  high  resistance  ground  between  a  wire 
and  the  lead  sheath,  or  suppose  an  open- 
ing develops  in  the  sheath  and  moisture 
gets  in  and  ruins  the  insulation.  These 
things  are  liable  to  happen,  and  how  are 
you  going  to  locate  the  trouble?  The 
usual  way  is  to  locate  trouble  as  nearly 
as  possible  by  certain  electrical  measure- 
ments from  the  nearest  open  point  on 
the  cable.  The  point  of  trouble  can  only 
be  located  approximately  in  this  man- 
ner. Then  it  becomes  necessary  to  begin 
and  open  up  the  cable  sheath  at  frequent 
intervals  in  each  direction  to  test.  In 
this  manner  the  exact  point  of  fault  is 
finally  found.  But  the  method  is  slow 
and  laborious. 

The  most  up-to-date  method  is  to  use 
a  little  instrument  called  the  "Telafault." 
After  the  fault  is  first  located  approxi- 
mately, as  in  the  above  case,  the  man  on 
the  ground,  through  a  set  of  portable  in- 
struments, places  an  intermittent  cur- 
rent on  the  line  in  trouble.  The  over- 
head man  then  works  along  the  cable 
with  a  little  exploring  coil  connected  to 
a  head  telephone  receiver.  The  intermit- 
tent current  causes  a  buzzing  in  the  re- 
ceiver, but  at  the  instant  it  passes  the 
fault  this  buzzing  ceases  and  this  is  the 
place  for  repairs,  and  only  one  opening 
is  thus  necessary. 


Electric  Vehicles  and 
Horse  Feed 


EXPLORING  WITH  THE  TEIAFAVLT 


The  following  figures  were  compiled 
recently  by  one  of  the  electric  vehicle 
journals:  During  the  last  five  years  the 
cost  of  oats  has  increased  eleven  per 
cent,  the  cost  of  corn  has  increased  six- 
teen per  cent,  the  cost  of  hay  24  per 
cent,  and  the  cost  of  horses  100  per  cent. 
Within  this  period  the  cost  of  electric 
vehicles  has  decreased  remarkably  and 
the  efficiency  of  the  electric  truck  has  in- 
creased 25  per  cent. 
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Part  III 


SHADOWS      FROM   THE   UNDERWORLD 

Now  for  a  few  words  about  "spec- 
ters." Close  your  eyes  and  challenge 
the  memory  centers  of  your  brain  or  sub- 
conscious sense  to  draw  from  its  inner- 
most recesses  the  most  weird,  uncanny 
ghost,  hob-goblin  or  what-not  you  have 
ever,  in  your  imagination,  had  the  for- 
tune or  misfortune  to  gaze  upon.  For 
I  am  going  to  delve  deep  into  the  optical 
art  of  the  magician  and  explain  a  won- 
derful optical  illusion  sometimes  em- 
ployed by  clairvoyants  to  play  upon  your 
imagination,  and  in  such  a  manner  as  to 
cause  an  hallucination  vivid  enough  to 
hark  back  for  a  decade  and  rattle  the 
bones  of  the  family  skeleton  with  jealous 
envy.  Before  doing  so,  however,  I  will 
say  a  few  words  on  those  unpleasant 
visitations  known  as  ghosts,  to  which  all 
people  are  liable,  either  through  an  over- 
worked brain  or  some  organic  disease. 

The  peculiar  appearances  known  as 
specters  in  optics  are  certain  illusions  of 
vision  in  which  an  object  is  apparently 
presented  to  the  view  which  does  not 
really  exist.  In  such  cases  either  the 
brain,  the  retina,  or  the  optic  nerve  are 
unnaturally  excited  and  made  sensitive  to 
an  appearance  that,  physically  speaking, 
does  not  exist.  There  is  such  a  close 
connection  between  the  senses  and   the 


mind  that  we  continually,  and  without 
knowing  it,  transfer  to  the  physical  world 
that  which  belongs  to  the  domain  of 
thought.  A  picture  which  has  struck  us 
during  the  day  will  appear  to  us  at  night 
during  sleep,,  with  every  detail  perfect,  or 
possibly  under  a  form  modified  by  the 
capricious  wanderings  of  our  thoughts. 
A  sudden  fright  may  sometimes  be  the 
cause  of  optical  illusions  which  will  pur- 
sue us  unceasingly. 

Fear,  despair,  passion,  ambition,  and 
other  violent  mental  phases  are  capable 
of  evoking  images  closely  connected  with 
the  state  of  our  brain,  appearances  that 
we  often  take  for  realities,  and  the 
truths  of  which  we  have  to  test  by  our 
faculty  of  reasoning,  before  we  can  set 
them  down  for  positive  illusions.  In 
fact,  we  have  the  cases  of  Newton  and 
Napoleon  as  examples  of  where  the 
imagination  revives  the  images  of  lumi- 
nous objects  for  months  or  even  years 
after  these  impressions  took  place.  Na- 
poleon was  often  found  gazing  at  a  sup- 
posed bright  star  which  he  imagined  was 
leading  him  onward  to  victory,  but  which 
suddenly  went  out  at  Waterloo. 

After  the  occurrence  of  such  phenom- 
ena, it  is  easy  to  comprehend  how  shal- 
low is  the  division  that  separates  reality 
from  the  spectral  illusions. 


14 


POPULAR  ELECTRICITY 


Specters  may  be  divided  into  two 
classes:  the  subjective,  which  are  caused 
by  some  unnatural  action  of  our  bodies 
and  which  belong  to  the  science  of  physi- 
ology, and  the  objective,  which  are 
caused  by  some  peculiar  illusion  acting 
from  outside  forces.  In  many  known 
cases  of  the  power  of  imagination  over 


the  life  of  the  body  it  has  been  shown 
that  the  power  of  judgment  is  destroyed, 
so  great  is  the  terror  of  the  unfortunate 
sufferer.  Even  men  with  the  strongest 
nerves  are  not  free  from  such  illusions. 
The  most  fascinating  and  mysterious 
specters,  in  which  the  science  of  optics 
plays  so  important  a  part,  are  the  re- 


FIG.  17.     A  STAGE  GHOST  AS  VIEWED  BY  THE  AUDIENCE 
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FIG.   18.     METHOD   OF  PRODUCING   THE   GHOST  BY   MEANS  OF  A  GLASS  SHEET  AND  REFLECTED  LIGHT 


suit  of  the  imagination  being  deceived  by 
art  with  the  assistance  of  science. 

THE  GHOST  TRICK — AN    OPTICAL 
ILLUSION 

Specters  form  the  principal  part  of 
the  ghost  trick  which  has  been  practiced 
at  various  Parisian  theaters  for  a  num- 
ber of  years,  more  especially  at  the 
Theatres  du  Chatelet  and  Dejazet.  The 
Adelphi  of  London  also  employed  Mr. 
Pepper  to  heighten  the  effect  of  the  ex- 
cellent acting  of  Mr.  Toole  and  Mrs. 
Alfred  Mellon,  in  the  dramatic  version 
of  Dickens'  "Haunted  Man,"  by  the  in- 
troduction of  various  spectral  effects. 
And  the  same  trick  was  called  into  requi- 
sition with  success  in  several  of  the 
New  York  theaters.  At  the  Polytechnic, 
London,  very  remarkable  effects  were 
produced  and  few  who  ever  saw  them 
will  forget  the  surprise  they  felt  at  see- 
ing the  first  representation  of  an  im- 
ponderable ghost  endowed  with  motion 
and  even  speech. 

Among  the  most  successful  produc- 
tions in  this  way  was  the  entertainment 
of  M.  Robin,  successor  to  Robert  Hou- 


din,  the  prince  of  prestidigitators.  Even- 
ing after  evening  he  not  only  "called 
spirits  from  the  deep,"  but  "made  them 
come."  He  pierced  them  with  swords, 
he  fired  pistols  through  them  and  made 
them  appear  and  disappear  at  will.  He 
showed  the  Zouave  at  Inkermann,  lying 
dead  amongst  a  heap  of  slain,  who  at  the 
familiar  sound  of  the  drum,  rose,  pale 
and  grave,  and  showed  the  bleeding 
wounds  from  which  he  died.  Among 
other  scenes  shown  was  one  of  a  specter 
appearing  to  an  armed  man,  who  after 
trying  in  vain  to  shut  out  the  vision  from 
his  sight  fired  a  pistol  at  the  intruder. 
Fig.  17  shows  the  scene  as  viewed  from 
the  audience,  and  Fig.  18,  the  method  by 
which  the  illusion  is  produced  and  oper- 
ated. In  the  latter  the  theater  is  shown 
in  section.  On  the  left,  at  the  end.  are 
seen  the  spectators ;  on  the  right  is  the 
stage  upon  which  the  scene  is  repre- 
sented. Beneath  the  stage  is  the  actor 
clothed  in  white  to  personate  a  ghost 
whose  image  is  reflected  by  the  glass 
above.  The  glass  is  placed  at  an  angle 
and  fills  up  the  whole  front  of  the  stage. 
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the  edges  being  carefully  concealed  by 
curtains.  The  glass  of  course  must  be 
of  a  very  large  size  and  should  be  of 
the  very  best  quality,  so  that  it  cannot  be 
seen  by  the  audience.  The  actor  must 
take  care  to  place  himself  in  such  a  posi- 
tion as  to  counteract  the  effect  produced 
by  the  glass  being  placed  at  an  angle. 

At  first  the  cavalier  is  seen  sitting  at 
a  table.  After  soliloquizing  for  a  time 
in  a  very  remorseful  manner,  touching 
several  murders  that  he  has  committed, 
the  ghost  of  one  of  his  victims  gradually 
appears.  This  is  effected  by  gradually 
turning  the  electric  light  upon  the  con- 
cealed actor.  The  murderer  and  victim 
parley  for  a  short  time,  when  the  former, 


Cong  Line 


portion  beneath  ought  to  be  lighted  in  a 
very  careful  manner,  for  if  either  is  too 
bright  or  too  dark  it  mars  the  whole 
effect. 

It  must  be  remembered,  too,  that  the 
person  performing  the  part  of  the  spec- 
ter and  the  real  actor  above  cannot  see 
each  other,  consequently  all  the  action 
has  to  be  carried  on  by  guess  work.  The 
actor  below  has  to  walk  along  an  in- 
clined plane,  keeping  himself  exactly  at 
right  angles  to  it. 

When  well  arranged,  the  ghost  trick 
leaves  far  behind  all  the  efforts  of  a  simi- 
lar nature  that  were  obtained  by  the  an- 
cients in  the  way  of  magical  illusions. 
It  is  also  incontestably  true,  contrary  to 
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FIG.  19.     METHOD  OF  PRODUCING  A  GHOST  THROUGH  A  "SCRIM"  OR  GAUZE  CURTAIN 


unable  to  withstand  the  reproaches  of 
the  ghost  any  longer,  fires  a  pistol  at  him 
point-blank.  The  ball  of  course  takes  no 
effect,  so  the  villain  draws  a  sword,  but 
before  it  has  left  its  scabbard  the  spirit 
of  the  victim  has  vanished  with  a  mock- 
ing laugh,  or,  in  other  words,  the  elec- 
tric light  is  suddenly  turned  off. 

The  management  of  the  light  is  ex- 
ceedingly difficult  under  the  circum- 
stances.    The  theater,  the  stage  and  the 


what  some  people  have  supposed,  that 
they  were  unable  to  perform  this  illu- 
sion in  the  way  it  has  been  described,  for 
they  were  ignorant  of  the  method  of 
manufacturing  and  polishing  glass  plates 
of  sufficient  size  and  clearness  for  the 
purpose. 

The  production  of  living  but  impalpa- 
ble specters  is  thus  an  entirely  modern 
achievement,  as  we  have  already  proved, 
and   which   has   taken   its   place  among 
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the  a  p  p  1  i  cations  of 
science  to  stage  art,  to 
the  total  exclusion  of 
all  effects  depending  for 
their  production  on  the 
old-fashioned  phantas- 
magoria and  magic  lan- 
tern. 

"great  cesar's  ghost" 
This  expression  you 
will  often  hear  as  an 
ejaculation  or  exclama- 
tion of  surprise,  so  I 
am  going  to  explain 
just  how  you  can  cause 
him  to  gallantly  walk 
forth  and  greet  you  in 
all  of  his  ghostly  maj- 
esty. This  method  is  un- 
like the  more  elaborate 
one  just  described,  as  it 
is  by  far  more  simple. 
The  easier  way  to  pro- 
duce a  ghost  effect  is 
like  that  adopted  by  Mr. 
Robert  Mantell,  the  emi- 
nent Shakes  pearean 
actor.  Mr.  Mantell  as 
Brutus,  the  assassin  of 
Caesar,  has  a  very  nicely 
acted  scene  with  his 
ghostly  lordship.  Just 
before  the  battle  of 
Philippi  the  ghost  of 
Julius     Caesar     appears,        ,„  „„     ,„,„„.„ 

J      ,    .         -  i      11  FIG.  20.      "GREA1 

and  in  the  most  hollow 
and   sepulchral   tone   of 
voice  the  apparition  informs  Brutus  it 
will  visit  him  again  at  the  battlefield.    In 
his  great  stress  of  mind  at  the  irreparable 
loss  of  his  lovely  wife  and  the  burden- 
some affairs  of  State,  he  gives  orders  for 
the  army  to  march  on  Philippi  and  in 
desperation  meets  his  inevitable  fate  as 
prophesied  by  the  ghost  of  Caesar. 
c^esar's  ghost  by  the  "scrim"  effect 
In   Fig.    19  is  shown  the   method  by 
which  the  ghost  scene  is  produced.     A 
"scrim"  or  gauze  sheet  is  interposed  be- 
tween the  actor  and  the  ghost.  The  stage 


CAESAR'S   GHOST"  AS  PRODUCED  BY  THE    "SCRIM" 
METHOD 

is  dimly  lighted  by  blue  foot  and  border 
lights  dimmed  down  one-half.  The 
assistant  electrician  is  to  the  left  of 
stage  masked  from  the  audience  by  a 
projecting  wing  and  operating  an  elec- 
tric arc  lamp,  which  throws  the  light 
upon  the  apparition  as  shown  in  the  cut. 
This  wing  is  situated  behind  the  scrim  of 
gauze  sheet  and  separates  both  the  elec- 
trician and  the  ghost  from  the  actor,  who 
is  in  a  position  in  front  of  same  and  in 
full  view  of  the  audience.  At  the  given 
cue  a  green  light  from  lamp  is  thrown 
upon  the  actor  characterizing  "Caesar's 
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Ghost,"  taking  care  to  light  up  the  head 
only.  The  stage  being  dark  and  with 
light  shining  on  the  ghastly  features,  the 
rest  of  the  body  is  in  total  darkness  and 
absolutely  obscured;  while  the  audience 
through  the  scrim  sees  the  pale,  death- 
hued  face  of  the  murdered  Caesar,  as  in 


Fig.  20,  which  gradually  dissolves  and 
fades  from  view  as  the  light  is  masked 
off.  In  this  effect  the  real  body  is  shown 
instead  of  an  electrical  or  optical  illu- 
sion; and  so,  of  course,  is  not  supposed 
to  be  fired  upon  or  run  through  with  the 
sword. 


In  the  next  chapter  of  this  series,  which  will  appear  in  an  early  issue,  besides  describ- 
ing the  production  of  the  "Lightning  Bolt"  in  King  Lear,  the  author!  will  take  up  the 
production  of  stage  illusions,  through  applications  of  the  science  of  optics,  particularly  the 
simulation  of  moon  effects,  rainbow  effects  and  the  separating  of  colors  by  the  prism.  The 
wonderful,  fascinating  Sciopticon  for  the  production  of  luminous  images  will  also  be  treated 
in  detail. — Editorial  Note. 


Flashlight  Directs  Night  Rescue 

A  spectacular  rescue  from  drowning 
in  which  a  cool  head  and  an  electric  flash- 
light played  the  prominent  parts  took 
place  recently  in  the  river  harbor  of  a 
big  city. 

An  ocean  steamer  lay  at  the  dock  one 
evening   with   other    smaller    craft    near 
by.    There  was  suddenly  a  cry  of  "Man 
overboard."     A  young 
fellow  sitting  upon  the        jP5f""? 
dock,     heeding     it,       / 
slipped  into  the  water 
almost  unnoticed  until 
he   became   the   center 
of  all  eyes  as  he 
swam    into    the 
darkness,    using 
one     hand     and         m 


/ 


waving  above  his  head  with  the  other 
hand  an  ordinary  pocket  flashlight. 
Reaching  the  almost  exhausted  victim, 
the  uplifted  light  now  directed  the  throw- 
ing of  a  life  preserver  and  a  quick  rescue. 

Steam    Versus    Electric    Trans- 
portation 

Through  a  small  suburb  of  Chicago, 
the  steam  and  electric  railroads  run  par- 
allel with  each  other,  the  depots  for 
the  village  being  only  half  a  block  apart. 
A  number  of  the  electric  road's  patrons, 
who  cannot  but  admit  its  superiority 
in  the  good  weather  months,  usually 
change  to  the  steam  road  on  account 
of  a  supposed  more  reliable  service  dur- 
ing the  winter  months.  But  the  severe 
weather  of  the  past  winter  has  entirely 
disproved  their  assertion,  as  the  elec- 
tric railway's  schedule  was  maintained 
within  about  ten  minutes  of  its  regular 
time  during  the  heaviest  snowstorms  and 
coldest  weather,  while  the  steam  rail- 
road was  considered  to  be  doing  well 
if  it  ran  anywhere  within  one  to  2l/2 
hours  of  its  regular  schedule. 

The  Autocall 


A   SPECTACULAR   RESCUE 


A  new  device  termed  the  Autocall  has' 
recently  been  installed  in  many  large 
factories  as  a  means  of  locating  instantly 
officers  and  employees  whose  duties  carry 
them  all  about  the  works.  The  device 
looks  very  much  like  a  small  telephone 
switchboard  and  is  usually  installed  near 
the  operator  of  the  branch  exchange. 
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THE  AUTOCALL  AS  THE  FACTORY  MESSENGER  BOY 


A  number  of  ringing  stations  are 
located  at  convenient  intervals  in  the  fac- 
tory and  each  employee,  foreman,  super- 
intendent, etc.,  who  may  be  wanted  for 
any  purpose  has  a  prearranged  signal 
of  long  and  short  dots  and  dashes,  much 
after  the  style  of  the  Morse  code.  The 
wires  from  the  ringing  stations  converge 
at  the  central  board  and  terminate  in  the 
central  Autocall  board.  When  a  party 
is  desired  the  lever  shown  on  the  front 
of  the  central  board  is  moved  along  until 
it  comes  under  the  notch  of  the  indi- 
vidual wanted.  Then  the  lever  is  de- 
pressed  and   the    call    is    simultaneously 


sounded  throughout  the  works.  The 
party  called  hears  his-  signal  and  gets 
the  office  by  telephone  to  know  what  is 
wanted. 

The  system  is  entirely  separate  and 
distinct  from  the  telephone  system  and 
by  an  ingenious  contrivance  the  call  is 
insistently  repeated  at  frequent  intervals 
automatically.  This  system  has  been 
installed  in  many  largo  established 
factories  and  gives  almost  universal 
satisfaction  as  it  obviates  the  disturb- 
ance necessary  in  calling  up  department 
after  department  to  locate  a  party 
wanted. 
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The  Pulmotor 


The  load  dispatcher's  office  of  a  big 
electric  light  and  power  system  is  the 
point  from  which,  night  and  day,  the 
operation  of  the  system  is  directed.  And 
this  is  the  reason  for  placing  on  the  table 
in  this  office  of  the  Commonwealth  Edi- 
son Company  of  Chicago  a  plain  wooden 
box  the  size  of  a  suitcase.  Within  this 
box  is  a  device  called  a  pulmotor,  a  ma- 
chine that  works  marvels  in  reviving 
persons  who  have  been  shocked  by  elec- 
tricity or  suffocated  by  gas.  The  tele- 
phone bell  rings  and  the  hurried  query, 


two  men  appear  in  the  dispatcher's  of- 
fice. One  seizes  the  handle  of  the  ordi- 
nary looking  wooden  box  while  the 
other  leads  the  way  to  the  elevator  and 
in  a  minute's  time,  seated  in  an  automo- 
bile kept  for  this  special  service,  they  are 
racing  with  death,  for  the  loss  of  two  or 
three  minutes  or  even  less  may  mean  life 
snuffed  out  by  gas. 

As  the  speeding  automobile  draws  up 
to  the  curb,  both  men  spring  out,  carry 


AT  WOKK  WITH  THE  PULMOTOR— A  MACHINE  FOR  RESUSCITATION 


"Is  this  the  load  dispatcher's  office?" 
may  come  at  any  moment,  followed  by 

"This  is  Dr.  .     I  have  a  bad  case 

of  asphyxiation." 

That  is  enough.  The  dispatcher  knows 
that  the  life  saving  pulmotor  is  wanted. 

"Where  shall  we   come?" 

"To  No. , street." 

"We  will  be  there  in  eight  minutes," 
is  the  dispatcher's  answer. 

In  less  time  than  it  takes  to  write  it, 


the  oak  case  into  the  house  and  place  it 
upon  the  table  or  floor  close  to  the 
patient. 

"Breathing?"  asks  the  operator. 

"Slightly,"  answers  the  physician. 

"There's  hope,"  and  the  young 
operator  smiles  in  the  face  of  Death. 
The  race  is  almost  won. 

The  cover  of  the  case  is  opened,  a  sort 
of  a  face  cap  with  a  soft  rubber  rim  is 
connected  by  two   rubber  tubes   to   the 
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apparatus  and  then  placed  over  the  mouth 
and  nose  of  the  patient.  In  the  face 
cap  is  also  a  small  rubber  bag  which 
enables  the  operator  to  grasp  the  pa- 
tient's tongue  with  a  pair  of  forceps  and 
hold  it  in  such  a  position  as  to  give  free 
access  to  the  lungs.  Now  touching  a 
lever  the  pulmotor  begins  pumping.  In 
the  box  is  an  iron  cylinder  3^  inches  by 
21  inches  containing  oxygen  at  a  pres- 
sure of  2,800  pounds.  By  the  operation 
of  valves,  bellows  and  pistons,  oxygen 
mixed  with  air  is  forced  into  the  patient's 
lungs  and  drawn  out  again.  This  opera- 
tion is  repeated  several  times  a  minute, 
depending  upon  the  lung  capacity  of  the 
patient. 

Presently  the  patient  shows  signs  of 
breathing.  This  becomes  more  marked 
until  the  chest  rises  and  falls  with  regu- 
larity, the  fingers  twitch,  the  arms  may 
move  slightly,  and  a  life  has  been  saved. 

The  pulmotor  is  the  latest  step  of 
science  in  coping,  with  death  caused  by 
asphyxiation,  electric  shock  or  poison- 
ing; in  fact,  it  is  used  in  all  cases  where 
respiration  has  been  suspended  or  re- 
stricted. 

It  was  introduced  in  Chicago  by  the 
Commonwealth  Edison  Company  about 
eight  months  ago  to  be  employed  in  cases 
of  severe  electric  shock,  but  the  device 
has  been  widely  used  in  gas  and  poison 
cases. 

From  January  16  to  and  including 
February  29,  the  pulmotor  has  been 
hurried  out  to  treat  67  persons.  Of  this 
number  34  were  brought  back  to  life,  six- 
teen were  revived  while  the  machine  was 
on  its  way,  two  were  not  pulmotor  cases 
and  fifteen  were  dead  before  the  arrival 
of  the  machine.  The  longest  time  the 
pulmotor  was  ever  used  and  was  suc- 
cessful was  two  hours  and  20  minutes. 

The  Commonwealth  Edison  Company 
has  in  all  cases  sent  the  pulmotor  with- 
out charge  of  any  kind.  Three  more 
machines  have  been  ordered  and  will  be 
placed  in  various  sections  of  the  city  to 
reduce  to  the  minimum  the  interval  of 
time  between  an  accident  and  the  arrival 
of  the  pulmotor. 


Puzzle:    Find  the  Motor 


A  so-called  "perpetual  motion  ma- 
chine," erected  over  one  of  the  side 
streets  of  Los  Angeles,  California,  ro- 
tates day  and  night  and  attracts  the  at- 
tention of  passers-by  to  the  advertise- 
ments painted  upon  it.  The  inventor 
claims,  or  allows  it  to  be  assumed,  that 


A   "PERPETUAL   MOTION"    SIGN 

the  rolling  of  the  large  brass  balls  from 
centre  to  periphery  produces  enough 
power  to  maintain  the  wheel  always  in 
motion,  but  those  observers  who  were 
skeptical  were  rather  amused  to  note 
that  the  wheel  ceased  its  motion  when  a 
large  fire  in  the  neighborhood  caused  the 
electric  current  to  be  interrupted. 


Changing  Song  Slides 

In  some  moving  picture  theaters  it  is 
very  difficult  for  the  operator  in  the 
booth  to  hear  the  singer  and  know  when 
to  change  the  slides.  The  following  ar- 
rangement will  work  very  satisfactorily: 
Place  an  ordinary  telegraph  key  on  the 
floor  just  to  the  left  of  the  pedals  oi 
the  piano.  Four  dry  batteries  in  series 
with  the  key  and  connected  to  a  four 
volt  lamp  in  the  booth  by  a  No.  t8  drop 
cord  will  enable  the  piano  player  or 
singer  to  press  the  key  with  the  foot 
and    Hash    the    lamp    in    the    booth. 
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Telephone  in  Timing  Motor 
Boats 


Modern  motor  boats  which  are  pro- 
pelled at  almost  express  train  speed  are 
hard  things  to  time  in  races.  Owing  to 
the  high  speed,  the  course  is  necessarily" 
long  and  the  usual  method  of  firing  a 
pistol  and  having  the  man  at  the  finish 
line  catch  the  flash  in  starting  his  watch 
is  not  satisfactory.  The  most  approved 
method  is  to  use  the  telephone  in  con- 
nection with  a  submarine  cable,  which 
has  been  tried  with  success  in  at  least 
one  big  race. 

A  submarine  cable  is  laid  between  the 
wharf  or  barge  at  the  starting  point  and 
the  boat  at  the  finish,  connecting  tele- 
phone instruments  at  the  two  points. 
When  a  motor  boat  is  brought  up  to  the 
starting  line  and  all  is  ready  the  starter 
fires  his  pistol  in  front  of  the  telephone 
transmitter,  starting  his  watch  at  the 
same  instant.  The  judge  at  the  other 
telephone  also  hears  the  pistol  and  starts 
his  watch.     Then  when  the  boat  arrives 


THE    STARTER    FIRES    HIS    PISTOL    IN   FRONT    OF 
THE  TELEPHONE  TRANSMITTER 

at  the  finish  line  the  judge  of  the  finish 
takes  the  time  and  announces  the  exact 
moment  through  the  telephone  to  the 
starter.  In  this  way  there  is  a  double 
check,  as  two  watches  are  held  on  the 
contestant. 


Chicago-New  York  Business 

Trip  Without  Going  Out 

of  Doors 


"jm- 

JUDGE  AT  THE  FINISH  HEARS  THE  SHOT 


A  big  hotel  will  be  built  this  year  in 
New  York,  by  the  New  York  Central 
and  the  New  York,  New  Haven  and 
Hartford  railroads.  When  it  is  com- 
pleted it  will  be  possible  for  a  person  ar- 
riving from  Chicago  on  the  Twentieth 
Century  to  disembark  at  the  Grand  Cen- 
tral Station,  take  an  elevator  to  the  lobby 
of  the  hotel,  and  then  proceed  to  his 
room  without  going  out  of  doors.  He 
can  take  a  Turkish  bath,  eat  his  luncheon 
and  then  go  to  Wall  Street  by  the  sub- 
way, transact  his  business  in  one  of  the 
big  buildings  adjoining  the  subway  sta- 
tion, go  back  to  the  hotel,  and  return  to 
Chicago,  without  stepping  his  feet  upon 
the  pavement  of  New  York. 
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Bird  Aeroplanes 

The  soaring  flight  of  birds  has  always 
been  one  of  the  secrets  of  the  air.  The 
Wrights  have  been  experimenting  along 
these  lines  with  some  degree  of  success, 
and  Lilienthal  sacrificed  his  life  in  his 
endeavor    to    solve    the    problem.      M. 
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BIRD  AEROPLANE 

Briane,  a  French  aviator,  is  using  unique 
methods  in  striving  to  solve  the  riddle. 
He  has  constructed  a  model  aerodrome 
and  is  experimenting  with  bird  models. 
One  of  his  recent  experiments  was  the 
construction  of  a  1-20  horsepower  elec- 
tric motor  so  small  that  it  could  be  used 
in  the  body  of  a  crow,  supplying  power 
for  the  crow's  soaring  flight. — Mechanics 
for  Everybody. 


An  Immense  Projecting  Sign 

A  novel  electric  publicity  device  which 
is  designed  to  be  operated  from  the  roof 
of  a  large  building  is  called  the  Stero- 


Spec-Funnel-Ad-Scope.  It  is  a  sign  of 
the  projecting  lantern  type,  but  on  a  very 
large  scale.  The  little  house  at  the  left 
contains  the  projecting  lantern  in  which 
various  slides  are  used.  These  slides  are 
projected  boldly,  and  in  colors  if  desired, 
out  on  the  large  screen  placed  where  it 
can  be  seen  far  up  the  street. 


Sign  that   Stops   Traffic   in  the 
Strand 


Electric  signs  are  not  used  to  nearly 
such  a  great  extent  in  England  as  in 
America,  consequently  they  attract  even 
more  attention  than  in  our  own  cities. 
The   sign   illustrated  in  the   cut,   which 


PROJECTING  SIGN 


SIGN   THAT   STOPS   TRAFFIC 

appeared  on  a  London  theatre,  soon  be- 
came known  as  "the  sign  that  stops  the 
traffic  in  the  Strand."  It  is  the  type  of 
sign  which  is  more  or  less  common  in 
our  large  cities,  and  represents  one 
clown  throwing  balls  to  another,  who 
catches  them  and  places  them  one  by 
one  on  the  table.  The  second  clown 
then  takes  them  off  the  pile  and  throws 
them  into  the  word  "Cinema,"  until  this 
part  of  the  sign  is  fully  lighted.  The 
process  is  then  repeated. 

The  first  night  the  sign  was  in  opera- 
tion complaints  were  made  to  the  police 
on  account  of  the  crowds  who  collected 
to  watch  it,  and  for  a  number  o\  weeks 
it  was  necessary  to  keep  a  man  on  the 
roof  to  turn  o\~(  the  currenl  as  soon  as 
a  crowd  collected. 


ELECTRIC 
VEHICLES 


PART  IV.— COMMERCIAL  ELECTRIC  VEHICLES 


The  electric  truck  is  distinctively  a 
modern  creation.  It,  however,  is  but  the 
natural  evolution  of  the  pleasure  vehicle 
into  a  more  useful  and  valuable  utility. 

The  gasoline  vehicle  builders  quickly 
arose  to  the  need  of  a  small  delivery 
wagon,  at  a  reasonable  first  cost  and 
large  numbers  of  these  gasoline  delivery 
wagons  suitable  for  the  use  of  the 
butcher,  baker,  grocer  and  similar  mer- 
chants were  rapidly  introduced. 

The  electric  vehicle  manufacturer  has 
been  somewhat  handicapped  in  getting 
the  electric  truck  into  general  use  be- 
cause of  the  first  cost  being  somewhat 
higher  than  the  gasoline  wagon.  A  great 
many  central  station  men  have  com- 
plained of  the  high  price  charged  for 
electric  trucks,  but  it  must  be  remem- 
bered that  the  vehicle  manufacturers 
have  had  the  burden  of  a  great  many 
years  of  hard  work  to  bring  the  trucks 
up  to  their  present  standard  of  efficiency 
and  reliability,  and  that  the  trucks  sold 
to  date  have  not  been  in  proper  propor- 
tion to  the  builders'  original  investment 
expense.  The  builders  claim'that  as  soon 
as  the  central  station  men  mastered  all 
the  details  of  the  electric  vehicle  proposi- 
tion, as  they  have  mastered  the  power 
supply  business  and  the  sale  of  current 
to    other  consuming   devices,    then   the 


price  of  trucks  may  be  materially  re- 
duced. 

Central  station  companies  are  coming 
to  the  front  very  rapidly  in  their  efforts 
to  encourage  the  use  of  electric  trucks, 
and  current  rates  for  this  class  of  serv- 
ice are  being  reduced  each  year.  A  little 
study  of  the  question  will  show  why  this 
is  so.  In  the  operation  of  any  light  and 
power  plant  it  is  obvious  that  the  load  is 
not  constant  throughout  a  24  hour  day. 
There  are  times,  in  the  morning  and 
evening  especially,  when  the  load  climbs 
up  enormously.  The  daily  load  when 
plotted  in  the  form  of  a  curve  runs  up 
into  enormous  peaks.  This  means  that 
expensive  machinery  and  equipment 
must  be  provided  to  supply  current  dur- 
ing the  leaks,  a  large  part  of  which  must 
lie  idle  during  the  period  of  low  load. 
The  electric  supply  companies  are,  there- 
fore, constantly  on  the  lookout  to  secure 
business  which  will  come  on  to  the  lines 
during  the  low  load  periods,  so  as  to  keep 
the  machinery  busy  earning  money.  In 
other  words,  they  are  seeking  day  and 
night  to  flatten  out  that  load  curve.  To 
secure  such  business  they  make  better 
rates.  Practically  all  the  companies  are 
now  following  this  plan. 

The  charging  of  electric  truck  bat- 
teries furnishes  exactly  the  kind  of  load 
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that  the  central  station  is  seeking.  The 
logical  time  to  charge  the  batteries  is 
during  the  night  when  the  trucks  are 
idle.  Fortunately  this  is  the  time  when 
the  central  station  load  is  at  its  lowest 
ebb  and  special  rates  can  be  made. 

There  is  a  field  for  a  small  electric 
wagon  of  from  500  to  750  pound  capac- 
ity which  would  come  between  a  pleas- 
ure vehicle  and  a  1,000  pound  truck. 
This  sized  vehicle  would  be  of  a  great 
convenience  to  the  small  tradesman  and 
could  be  furnished  to  the  electric  light 
companies  and  dealers  in  general  at  a 
price  that  would  not  scare  a  prospective 
buyer. 

This  type  of  a  wagon  would  be  a 
proper  thing  for  a  small  central  station 
to  start  an  electric  vehicle  campaign. 

It  may  be  stated,  without  qualifica- 
tion, that  the  development,  perfection 
and  production  of  the  electric  commer- 
cial machine  is  now  being  backed  up  with 
the  same  quality  of  sound  brains  and 
capital  responsible  for  the  development 
of  many  other  electric  utilities  which 
have  become  necessities  in  our  daily  life. 

In  establishments  where  power  is  usu- 
ally produced  at  low  cost  the  electric 
vehicle  fits  in  so  harmoniously  as  to  re- 
quire very  little  argument  in  its  favor. 
There  is,  in  such  concerns,  a  quality  of 
mechanical  ability  quite  competent  to 
care  for  the  electric  truck,  and  its  sim- 
plicity of  control  renders  available  sev- 
eral operators  for  each  machine,  thereby 
insuring  almost  constant  service. 

An  economical  feature  of  the  electric 
vehicle  is  that  when  the  machine  stops 
or  is  delayed  at  shipping  depots,  its  cost 
of  maintenance  also  stops,  which  is  not 
the  case  with  the  horse  employment. 

One  peculiarity  in  machine  perform- 
ance has  not  been  realized  by  the  aver- 
age person,  and  this  is  that  the  consump- 
tion of  current,  tires,  gears  and  battery 
material  is  in  direct  proportion  to  the 
work  performed,  and  that  periodical  re- 
newal of  such  consumed  material  is  as 
much  an  essential  part  of  the  program 
as  is  the  renewal  of  horseshoes,   wheel 


tires,  blankets  or  any  similar  material 
requiring  constant  renewal  with  horse 
service.  The  periodical  renewal  of  this 
consumed  material  does  not  indicate  the 
gradual  breakdown  of  the  entire  vehicle, 
because  the  machine  proper  undergoes 
very  slight  wear  and  the  annual  deprecia- 
tion is  less  than  ten  per  cent. 

No  one  endowed  with  ordinary  judg- 
ment can  impartially  consider  the  con- 
stituent makeup  of  an  electric  machine 
without  recognizing  that  it  is  composed 
of  the  least  number  of  parts  that  it  is 
possible  to  incorporate  in  a  self-pro- 
pelled vehicle.  It  is  a  simplified  street 
car  with  the  same  motive  power,  equally 
reliable  and  free  from  restriction  as  to 
mobility  and  direction,  with  mechanism 
entirely  devoid  of  reciprocating  parts. 

As  pleasure  vehicles  they  may  be  oper- 
ated by  children  and  as  commercial  ma- 
chines with  a  class  of  labor  but  little  if 
any  more  expensive  than  that  employed 
with  horse  vehicles.  They  can  be  made 
to  perform  their  specific  day's  work  un- 
interruptedly and  receive  a  fresh  supply 
of  energy  silently  during  the  night  and 
operate  with  the  same  automatic  pre- 
cision as  an  adding  machine  or  a  cash 
register. 

The  user  has  the  satisfaction  and  as- 
surance that  the  power  equipment  is  no 
haphazard  arrangement,  but  is  a  well 
ordered  development  and  natural  pro- 
duction of  such  large  organizations  as 
have  provided  most  of  the  street  rail- 
way, lighting  and  power  plants  of  the 
country. 

Electric  trucks  may  be  found  today  in 
almost  every  industry  where  the  convey- 
ance of  persons  or  goods  is  required. 
They  are  used  as  police  ambulances  and 
patrols,  hospital  ambulances,  banking 
wagons,  tower  and  emergency  wagons 
for  electric  light  and  railway  companies, 
pumping  wagons,  hoisting  and  derrick 
trucks.  Besides  they  are  used  for  fire 
departments,  insurance  patrols,  hose 
wagons,  chemical  engines  and  supply 
wagons. 
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THE    COMMERCIAL    VEHICLE    IS    AN    INCREASING    FACTOR    IN    RELIEVING    TRAFFIC 


In  several  large  eastern  cities  the  fact 
seems  to  be  realized  that  for  fire  depart- 
ments the  electric  vehicles  are  especially 
fitted.  This  is  largely  on  account  of  their 
efficiency,  cleanliness  around  the  fire 
stations,  the  absence  of  fire  risk,  sim- 
plicity of  operation  and  general  econ- 
omy. In  regard  to  fire  risk  there  is  no 
comparison  with  the  gasoline  cars. 
Everybody  knows  that  many  fires  are 
daily  reported  which  are  directly  trace- 
able to  the  gasoline  driven  machine,  and 
it  would  seem  that  fire  departments 
should  be  the  first  to  adopt  a  vehicle  that 
would  minimize  the  fire  risk,  especially 
when  it  can  be  done  without  deteriorat- 
ing the  efficiency  of  the  department's 
service. 

With  respect  to  reliability  the  electric 
vehicle  is  unquestionably  the  most  de- 
pendable. It  is  not  freakish,  is  always 
ready  to  start  and  requires  no  cranking. 
Its  simplicity  is  one  of  its  strongest 
points.  There  are  no  reciprocating  parts 
to  shake  the  chassis  and  machinery 
apart ;  no  engines  with  their  multitude 
of  details ;  no  carburetors ;  no  oil  tanks ; 
no  clutches ;  no  reversing  levers ;  no 
transmission  gear  cases  filled  with  a  mul- 


titude of  parts — just  a  simple  controller 
handle  similar  to  that  on  the  street  car, 
which  in  turn  throws  on  the  amount  of 
current  for  the  speed  desired,  either  for 
forward  or  backward  motion. 

The  efficiency  of  the  electric  vehicle 
has  probably  nowhere  been  better  dem- 
onstrated than  in  San  Francisco,  where 
a  test  was  recently  made  on  one  of  the 
city's  steepest  hills.  The  Fillmore  Street 
hills  were  chosen,  not  only  because  of 
the  fact  that  no  electric  vehicle  had  ever 
climbed  them  before,  but  also  for  the 
added  contrast  between  the  power  of  the 
electric  auto  and  the  electric  trolley  car, 
which  on  this  street  has  to  be  hauled  up 
the  hill  by  the  old  cable  system.  The 
electric  car  made  a  standing  start  from 
the  foot  of  the  hill  and  continued  with- 
out pause. to  the  top.  It  was  then  turned 
and  coasted  down  the  hill,  making  sev- 
eral stops  to  show  the  efficiency  of  the 
brakes. 

The  chief  obstacle  to  the  introduction 
of  the  electric  truck  is  the  plain  con- 
servativeness  of  the  horse  owner,  and 
the  presentation  of  the  facts  to  that  in- 
dividual is  the  only  means  by  which  the 
central  station  industrv  and  the  manufac- 
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CONGESTION  IN  CITIES— A  POTENT  AID  IN  THE  PREVENTION  OF  CRUELTY  TO  ANIMALS 


turers  of  vehicles  and  their  equipments 
can  reach  the  goal  of  profitable  off  peak 
loads,  extended  sales  and  economic  in- 
stallation. 

The  electric  truck  is  a  machine  capa- 
ble of  doing  more  under  favorable  con- 
ditions than  can  be  handled  by  horses. 
It  is  more  reliable,  advertises  its  owner 
and  frequently  shows  a  return  of  30  per 
cent  on  the  investment  when  compared 
with  the  system  of  horse  usage.  It  is 
free  from  dirt  and  odor  and  is  capable 
of  doing  a  full  day's  work  on  one  charge 
of  the  batteries  with  a  margin  to  spare. 
Many  supporters  of  the  electric  vehicle 
have  argued  that  good  'street  conditions 
are  necessary  for  its  successful  operation. 
It  is  perfectly  true  that  an  electric  ve- 
hicle will  not  travel  as  many  miles  in  one 
day  under  conditions  of  severe  grades  as 
it  will  on  a  level  road,  but  the  successful 
operation  of  the  electric  truck  in  many 
hilly  cities  has  convincingly  proven  its 
superior  advantages  in   this   direction. 

During  severe  winter  storms  the  elec- 
tric auto  has  on  many  occasions  demon- 
strated its  superiority — as  the  large  elec- 
tric truck  as  well  as  the  pleasure  vehicle 
find  no  difficulty  in  getting  around.     On 


the  cleaned  streets  running  is  easy  and 
even  when  the  deep  snow  remains  they 
go  through  apparently  with  but  little  ad- 
ditional effort.  It  has  frequently  hap- 
pened that  an  electric  truck  was  able  to 
clear  a  block  due  to  a  stalled  horse  drawn 
truck.  The  electric  drawn  truck  is  under 
much  better  control  than  any  other  type 
of  vehicle.  It  can  start  slowly  and  grad- 
uate its  acceleration  as  desired. 

The  machines  are  thus  able  to  meet 
most  successfully  the  strain  due  to 
heavy  snow,  and  they  show  no  effects  of 
the  increased  strain,  except  a  somewhat 
increased  rate  of  battery  discharge. 

The  delay  to  traffic  caused  by  horse 
drawn  vehicles  during  winter  storms  is 
often  very  costly  to  the  business  inter- 
ests of  every  large  city.  It  is  also  a  mat- 
ter for  humane  consideration.  The  poor 
animals  suffer  not  only  from  the  exces- 
sive strain  of  hauling,  but  from  frequent 
bad   falls. 

The  electric  pleasure  vehicle  has  al 
ready  displaced  thousands  ^>\  horses,  and 
the  modern  electric  truck  i->  now  coming 
into  favor  so  fast  that  it  will  not  he  long 
until  horse  drawn  vehicles  will  be  the 
exception,    ami    when   we    sec    the   thou- 
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sands  of  horses  still  plodding  along  our 
streets  we  can  realize  the  tremendous 
demand  there  will  be  for  the  product  of 
the  central  station  when  these  changes 
are  made. 

All  the  Edison  companies  are  pushing 
the  electric  vehicle  to  the  front.  Many 
of  them  have  large  garages  for  the  care 
of  their  own  machines  and  have  dis- 
carded horse  drawn  vehicles  entirely, 
doing  their  heavy  trucking  as  well  as 
making  their  business  calls  by  the  use 
of  electrics.  In  this  way  they  not  only 
set  an  example  to  the  public,  but  find 
that  they  save  money. 

It  is  considered  a  fallacy  to  drive  an 
electric  truck  faster  than  eight  miles  an 
hour,  except  when  the  streets  are  in  ex- 
cellent condition.  The  possibility  of 
handling  trucks  of  a  larger  capacity 
than  five  tons  is  merely  a  question  of  tire 
maintenance  and  the  making  of  a  ve- 
hicle that  can  be  safely  handled  in  our 
crowded  streets.  The  present  cost  of 
the  upkeep  of  rubber  tires  on  yy2  to 
ten  ton  vehicles  is  so  high  that  lighter 
trucks  would,  undoubtedly,  prove  less 
expensive  in  the  total  cost  of  the  delivery 
of  merchandise. 

The  use  of  electric  motor  trucks  for 
railroad  station  work  has  made  wonder- 
ful headway  since  the  Pennsylvania 
Railway  experimented  with  the  scheme 
three  years  ago.  The  application  of  mo- 
tor trucks  for  this  class  of  work  may  be 
classified  as  follows: 

Tracks  utilized  to  replace  box  cars  in 
the  transfer  of  freight  between  differ- 
ent stations  in  the  same  city ;  trucks  to 
replace  horse  drawn  vehicles  in  the  trans- 
portation of  both  passengers  and  mer- 
chandise in  the  public  highways ;  trucks 
to  replace  manual  labor  in  the  handling 
of  baggage  and  mail  in  large  stations ; 
machinery  and  supplies  in  railroad  shops 
and  in  the  large  freight  and  transfer 
stations. 

The  transfer  of  freight  between  two 
stations,  when  accomplished  by  electric 
trucks  instead  of  box  cars  results  in 
quicker  service,  more  available  platform 


area,  more  useful  truck  space  and  more 
box  cars  available  for  freight  transpor- 
tation. 

When  we  consider  that  the  employ- 
ment of  electric  machines  removes  from 
the  problem  of  city  merchandise  trans- 
portation many  uncertainties  and  expen- 
sive casualties  with  which  the  employ- 
ment of  horses  is  constantly  attended,  the 
change  would  seem  to  be  imperative  at 
the  earliest  possible  moment. 

Any  reasonable  speed  can  be  pre- 
viously arranged  for,  and  any  radius  of 
action  consistent  with  working  time  avail- 
able for  the  operation  of  the  vehicle  can 
be  supplied  with  an  exactitude  with 
which  no  other  form  of  vehicle  can 
favorably  compare.  This  regulation  or 
selection  of  capacity  can  be  deter- 
mined in  advance  by  the  most  scientific 
instruments  available  in  the  mechanic 
arts,  and  when  it  is  considered  that  the 
cost  of  operation  is  almost  in  direct  ratio 
to  the  work  performed  and  always  sub- 
sides with  cessation  of  labor  it  will  be 
seen  that  the  electric  should  be  accorded 
universal  recognition. 

During  the  last  fifteen  years  that  the 
manufacturers  have  been  engaged  in 
pushing  the  business  they  have  had  occa- 
sion to  know  what  the  real  problem  is. 
Business  electric  wagons  have  greatly  im- 
proved, but  the  point  that  makes  an  im- 
pression in  the  history  of  their  develop- 
ment is  that  as  long  as  ten  years  ago  the 
power  electric  wagons  had  already 
reached  a  point  .which  made  them  more 
economical  than  horses  for  all  service 
within  certain  limits. 

The  average  cost  of  bedding  and  feed- 
ing a  horse  is  55  cents  per  day.  In  other 
words,  it  costs  $33.00  per  month  simply 
to  feed  and  bed  a  carriage  team.  If  this 
team  covers  25  miles  per  day  at  a  speed 
of  approximately  ten  miles  per  hour  it 
is  doing  more  work  than  the  average 
team  can  stand.  In  the  electric  vehicle 
man  has  devised  a  utility  that  can  do 
twice  the  work  of  the  average  team, 
twice  as  quickly  at  one-half  the  cost. 
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It  is  estimated  that  there  are 
25,000,000  horses  in  this  country,  and 
that  3^  acres  are  required  for  raising 
food  for  each  horse,  an  area  amounting 
to  87,000,000  acres.  Seventy-five  per 
cent  of  the  horses  are  used  in  trucking. 
The  replacement  of  these  horses  by  the 
electric  truck  would  relieve  many  thou- 
sand square  miles  of  land  which  could 
be  used  for  raising  food  for  human  con- 
sumption. The  price  of  hay  and  grain 
has  been  going  upward  while  the  price 
of  electric  current  has  steadily  been 
downward. 

A  movement  is  already  on  foot  in  the 
eastern  metropolitan  cities  to  restrict  the 
horse  from  certain  congested  thorough- 
fares. With  the  elimination  of  the  horse 
and  steel  tires  the  expense  of  street 
cleaning  departments  and  street  repairs 
would  be  greatly  reduced.  The  surface 
of  the  streets  would  gradually  become 
smoother  and  harder,  and  practically 
free  from  dust  and  flying  particles  of 
stable  refuse,  and  the  clatter  of  the 
horse's  feet  would  be  a  thing  of  the  past. 
There  is  a  good  reason  why  municipali- 
ties should  favor  the  adoption  of  the 
motor  truck. 

From  the  standpoint  of  the  user,  rents 
of  stable  properties,  as  well  as  cost  of 
harness  and  feed,  are  steadily  advanc- 
ing, and  hence  he  turns  instinctively  to 
the  electric  vehicle  manufacturer  for  re- 
lief. The  customer  observes  that  the 
motor  truck  does  not  require  so  much 
space  when  at  rest  or  when  turning 
around  and  is  much  more  easily  and 
quickly  handled.  He  also  sees  there  is 
a  saving  in  maintenance  of  tires  on  an 


electric  as  compared  with  a  gasoline 
vehicle. 

While  numerous  stops  and  starts  are 
imperative  in  congested  districts,  the  elec- 
tric shows  the  gainer  in  time,  as  it  has 
no  crank,  gear  or  clutch  to  manipulate. 
Then  again,  the  life  of  the  electric  is 
from  two  or  three  times  that  of  the 
gasoline  machine,  due  chiefly  to  lack  of 
vibration  which  always  attends  the  oper- 
ation of  a  machine  containing  an  engine 
of  the  explosion  type. 

No  extra  insurance  is  imposed  on  elec- 
tric trucks  or  the  buildings  and  contents 
where  they  are  housed,  and  the  electric 
is  admitted  to  wharfs  and  freight  sheds 
from  which  the  gasoline  trucks  are  ex- 
cluded. 

It  would  seem  that  a  campaign  among 
municipalities  in  behalf  of  the  electric 
vehicle  for  police  and  fire  department 
service  offers  great  possibilities.  It 
would  help  manufacturers  to  dispose  of 
their  products  and  would  be  of  advan- 
tage to  the  cities  and  the  underwriters. 
The  charging  and  operating  conditions 
of  the  electric  offer  no  barrier  to  its  in- 
troduction into  fire  departments  because 
the  capacity  of  the  battery  is  ample  to 
meet  all  requirements. 

The  better  a  man  becomes  acquainted 
with  an  electric  car  the  more  apt  he  is  to 
consider  it  simple  than  before  he  was 
well  acquainted  with  it.  Those  parts 
which  may  not  seem  simple  to  the  pur- 
chaser he  need  not  bother  with,  because 
experts  have  thought  the  matter  out  for 
him  and  have  arranged  these  parts  so 
well  that  the  user  need  never  bother  with 
them. 


(The  End.) 
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The  Duties  and  Obligations  of  Public  Service,  or  Utility,  Corporations  to  the  Public — 
Some  Explanations,  Criticisms  and  Suggestions — Frank  Acceptance  of  the  Principle  of 
Government  Control,  but  Based  on  the  Loyal  Support  of  the  People  at  Large — Publicity 
and  Openminded  Square  Dealing  the  Logical  Conclusion  of  the  Modern  Method — The 
Reasons  for  Monopolization,  of  the  People,  for  the  People  and  by  the  People. 

By   "CONTANGO" 


In  last  month's  article  a  good  deal  was 
said  as  to  the  responsibility  of  the 
banker,  broker  or  bond  house  to  the  pub- 
lic. After  suggesting  what  should  and 
should  not  be  expected  some  certain  tests 
for  determining  the  standing  of  such 
houses  were  brought  out.  This  month  a 
somewhat  like  discussion  of  the  obliga- 
tions and  duties  of  the  large  public 
service  corporations  of  the  day,  in  so 
far  as  the  people  at  large  are  concerned, 
will  be  attempted.  By  the  term  the  "peo- 
ple at  large"  is  meant,  not  only  those  who 
are  patrons  or  buyers  of  electric  current 
for  light  or  power,  or  of  other  public 
service  offered  for  sale,  but  also  those 
who  are  owners  and  partners  of  such 
enterprises  by  virtue  of  stock  holdings, 
or  who  participate  in  the  earnings  and 
are  vitally  interested  in  the  standing  of 
such  properties  as  holders  of  the  securi- 
ties in  the  form  of  bonds  or  otherwise. 

In  the  present  times  customers,  owners 
of  shares  and  holders  of  securities  dove- 
tail into  each  other.  Nearly  always  a 
security  holder  or  owner  of  stock  living 
in  the  locality  his  particular  company 
serves  is  also  a  customer,  though  of 
course  hundreds  of  thousands  of  custom- 
ers have  nothing  to  do  with  shares  or 
securities  except,  and  the  exception  is 
very  important,  to  the  degree  the  amount 
of  dividends  or  rate  of  interest  paid  af- 
fects the  scale  of  prices  charged  for  the 
particular  public  service  rendered  by 
such  corporation. 

Now  the  men  who  have  the  initiative 
and  perspicacity  to  undertake  the  start- 
ing up  of  these  large  affairs,  and  who, 
therefore,  naturally  control  and  manage 
them,  are  most  wideawake  to  the  value 
of  general  public  support  in  carrying  on 
and   expanding   their   enterprises ;    they 


know  that  the  more  the  public  is  honor- 
ably interested  the  more  certain  they  are 
of  continued  success.  Indeed,  public 
support  both  from  within  and  without  is 
the  final  test  of  the  survival  of  the  fittest. 
The  principle  of  public  control  in  a  gen- 
eral way  as  to  certain  matters  of  policy, 
public  policy  it  may  be  called,  is,  there- 
fore, cheerfully  accepted  as  the  right 
method ;  that  is  to  say,  a  judicious  gov- 
ernmental control  is  the  best  assurance 
of  public  confidence.  Stability  and  fair 
play  to  all,  to  those  who  pay  for  service 
and  to  those  who  furnish  the  money  to 
render  the  service,  is  thus  attained.  No 
more  need  be  said  here  of  this  quasi- 
political  side  of  the  question.  It  is  merely 
touched  on  as  an  explanation  of  the  ever- 
widening  tendency,  the  constant  broaden- 
ing of  its  scope,  characteristic  of  the  pub- 
lic service  or  utility  corporation  of  the 
day. 

The  point  to  be  insisted  on  is  that  in 
proportion  as  these  companies  grow  and 
spread  so  do  their  duties  and  obligations 
to  the  people  at  large  increase  far  and 
near. 

Let  it  be  supposed  you  own  shares  in 
such  a  corporation,  one  selling,  say,  elec- 
tric current  to  the  community.  You  are 
naturally  anxious  to  get  the  best  possible 
return  on  your  money,  but  you  also  must 
recognize  that  the  rate  of  dividend  you 
receive  must  be  based  on  fair  prices  to 
the  customers  of  your  company  who  sup- 
ply the  business  that  earns  those  divi- 
dends of  yours.  You  may  yourself  be  a 
patron  or  customer,  call  it  how  you  will. 
In  such  case  you  would  be  the  first  prob- 
ably to  object  to  a  high  charge  for  your 
electric  light  or  the  current  used  for  your 
power.  You  have  also  to  consider  the 
rate  of  interest  paid  on  your  company's 
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outstanding  bonds  or  securities  owned 
by  other  members  of  the  community — 
you  may  yourself,  indeed,  own  some  of 
these  securities.  You  are  thus  confront- 
ed with  three  factors,  a  reasonable  charge 
for  your  current,  as  low  as  you  can  get 
it  would  please  you  best ;  the  certainty 
of  your  regular  income  in  the  form  of 
interest  on  your  bonds ;  satisfactory  divi- 
dends on  your  shares. 

Right  here,  then,  is  the  test  of  the 
really  great  and  well  organized  public 
utility  corporation.  It  is  certain  the  vast 
numbers  of  customers  who  are  neither 
partners  nor  bondholders  will  not  stand 
for  excessive  rates  for  the  service  given 
them.  It  is  certain  that  the  bonds  by 
which  money  is  raised  for  extending  the 
business  and  its  operations  must  earn  a 
fixed  rate  of  interest  or  nobody  will  buy 
them.  It  is  equally  certain  that  the  stock- 
holders will  expect  fair  returns  on  the 
money  invested.  The  fair  and  proper  ad- 
justment of  these  three  points  is  the  first 
duty  and  obligation  of  those  in  control 
of  and  managing  such  enterprises. 

In  some  parts  of  the  world  a  limit  is 
t  set  to  the  amount  per  cent  allowed  to  be 
paid  as  dividends.  Where  earnings  ex- 
ceed the  fixed  charges,  that  is,  interest 
on  bonds  and  the  like,  and  a  certain  per 
cent  has  been  paid  on  the  stock — maybe 
six  per  cent  or  maybe  seven  or  maybe 
eight — and  a  certain  amount  has  been  set 
aside  for  the  surplus  account,  which 
means  to  the  security  holders  protection 
of  the  property  bonded  to  them,  should 
there  come  lean  years,  then  the  rest  of 
the  earnings  are  applied  to  reduction  of 
the  rate  charged  the  public  for  the  service 
given.  Yon  as  a  customer  buying  current 
thus  benefit  again  in  the  final  outcome. 

The  people  at  large  allow  a  centraliza- 
tion or  monopolization  of  a  public  utility 
corporation  on  the  grounds  of  economy 
— the  economic  survival  of  the  fittest 
mode  of  operation  by  which  the  people 
as  a  whole  are  to  benefit  in  the  lowering 
to  them  of  the  charge  for  service.  The 
instant  they  do  not  so  benefit  the  reason 
for  the  monopoly  ceases  to  be,     It  then 


becomes  the  oppression  of  the  many  for 
the  benefit  of  the  comparatively  few. 
Therefore  we  come  back  to  the  matter 
of  fair  charges  or  rates  for  the  current 
or  whatever  service  is  furnished,  and 
these  are  usually  scaled  or  fixed  by  a 
public  service  commission  or  the  munici- 
palities in  which  such  companies  do  busi- 
ness ;  in  other  words,  supposedly  by  the 
people  themselves  through  their  repre- 
sentatives. Understanding  now  all  these 
points  you  will  more  readily  grasp  the 
necessity  for  knowing  the  character  of 
the  men  at  the  head  of  such  corporations. 

Unfair  financiers,  for  example,  in- 
crease the  issue  of  shares  for  the  pur- 
pose of  concealing  high  earnings  made. 
Sometimes  they  give  extra  dividends  of 
stock,  sometimes  merely  offer  a  further 
lot  of  shares  for  public  subscription.  We 
do  not,  however,  wish  to  deal  with  the 
evil  effects  of  poor  financing.  To  ad- 
vance the  price  of  shares  may,  it  is  true, 
interest  capital — nay,  command  it — but 
after  all  the  final  solution  must  be  found 
in  what  there  is  behind  this  high  price. 
It  is  better  by  far  to  jog  along  in  the 
usual  way  and  leave  the  price  of  your 
shares  and  securities  to  the  judgment  of 
the  public,  than  to  try  and  anticipate  or 
regulate  it  by  inside  manipulation. 

This  should  demonstrate  at  once  the 
absolute  need  for  full  publicity  and  open- 
minded  square  dealing  as  to  every  finan- 
cial transaction  of  moment.  Last  month 
some  reference  was  made  to  officials  who 
deal  or  speculate  in  the  shares  of  their 
own  company — an  absolute  destroyer  of 
confidence — also  to  brokers  or  bond 
houses  that  make  different  prices  to  dif- 
ferent individuals  for  bonds,  or  even 
shares,  where  they  are  not  generally 
dealt  with  or  tested  on  the  public  ex- 
changes. The  same  thing  applies  to 
the  responsible  management  of  a  reputa- 
ble public  service  corporation:  it  is  its 
duty  and  obligation  to  protect  the  public 
against  snob  impositions;  it  cannot  pro- 
tect the  public,  however,  againsl  it-  own 
demand  and  therefore  the  public  in  a  free 
market,  to  a  degree,  make-  it- own  prices. 
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But  the  speculative  element  and  the  pro- 
fessional speculator  must  never  be  lost 
sight  of,  although  having  nothing  to  do 
with  this  suggestion. 

Traveling  in  an  elevated  railway  car 
the  other  day  the  writer  heard  two  post- 
men discussing  the  bonds  of  a  very  well 
known  public  service  corporation.  They 
both  expressed  their  liking  for  these  par- 
ticular bonds  and  their  desire  to  buy,  but 
considered  the  price  too  high  and  too  un- 
certain, "too  much  commission  charged 
and  the  price  never  the  same  in  any  bank- 
ing house"  was  the  way  they  expressed 
it.  Probably  they  exaggerated,  for  it 
may  be  remarked  that  reputable  bond 
houses  do  not  maintain  two  prices  for 
their  bonds,  as  do  some  of  the  fly-by- 
night  concerns  of  poor  reputation.  The 
policy  of  the  house  of  standing  is  one  of 
fair  dealing  with  their  customers.  They 
are  content,  moreover,  with  a  fair  and 
reasonable  margin  of  profit  or  commis- 
sion. Where  the  investor  has  first  inves- 
tigated a  bond  house  and  found  that  it 
stands  high  in  the  financial  community 
in  reputation  and  conservatism,  he  need 
not  fear  one  moment  that  he  may  be  over- 
charged. Investors  should  be  intelligent 
enough  to  realize  this  fact.  But  the  bond 
business  is  a  great  big  profession  today, 
and  like  all  other  big  things  its  rapid  ex- 
pansion has  drawn  into  it  some  riff-raff 
and  ultra  nimble-witted  traders,  whose 
moral  sense  has  become  overclouded 
solely  by  the  desire  for  the  profit  obtain- 
able and  with  a  minimum  of  desire  to 
safeguard  the  investor. 

If  such  people  can  get  five  or  six  or 
even  20  points  above  the  market  price 
from  an  investor,  they  will  jump  at  the 
chance. 

It  is  best  then  for  those  who  want  to 
buy  to  inquire  of  the  officials  of  the  par- 
ticular corporation  if  there  is  the  least 
doubt  in  their  minds,  and  the  latter,  if 
they  are  "square,"  efficient  and  worthy 
of  confidence,  will  rightly  inform  and  di- 
rect the  prospective  purchaser,  for  rep- 
utable officials  most  certainly  have  this 
duty  and  obligation  to  the  public,  and 


they  know  full  well  that  public  confidence 
is  their  best  asset. 

This  indeed  is  one  of  the  true  tests  of 
public  confidence — the  belief  that  the 
management  does  not  manipulate  the 
prices  of  its  company's  shares  or  securi- 
ties. Another  is  the  belief  that  there  is 
property,  dollar  for  dollar,  behind  the 
particular  corporation's  shares  and  secu- 
rities. Yet  another  test  for  public  confi- 
dence is  the  official  attitude  as  to  the 
rates ;  that  is,  prices  charged  for  the 
public  service  rendered.  When  a  com- 
pany persistently  fights  a  reasonable  re- 
duction in  the  face  of  fair  dividends  on 
large  stock  issues,  it  can  no  longer  ex- 
pect public  support  or  confidence.  It  is 
to  get  rid  of  such  conditions  that  the  best 
posted,  most  progressive  and  intelligent 
of  the  men  who  control  public  service 
corporations  would  gladly  welcome  some 
plan  for  a  "fair  and  proper"  govern- 
mental control  of  such  companies.  A 
"fair  and  proper  control"  is  the  right 
expression,  because  it  does  not  convey 
arbitrary  or  confiscative  measures  against 
the  legitimate  use  of  great  amalgama- 
tions of  capital  in  the  direction  of  mo- 
nopolies practically  formed  of  the  people, 
by  the  people,  for  the  people.  Nor  does 
it  mean  guarantee  of  securities  issued, 
or  guarantee  of  the  price  of  shares  of- 
fered. 

To  turn  to  another  side  of  the  matter 
of  the  duties  and  obligations  of  public 
utility  and  kindred  corporations,  there  is 
the  daily,  hourly,  every  minute  contact 
with  the  people  in  all  their  varying  moods 
— the  divers  nationalities,  lack  of,  or  su- 
perabundance of,  education,  timidity  or 
aggressiveness,  degree  of  honesty  or  the 
reverse — the  friction  and  wear  of  daily 
life  in  fine.  It  is  the  duty  and  obligation 
to  remember  through  it  all  that  on  the 
good  will  of  each  member  individually, 
and  of  all  the  members  collectively,  of 
the  general  public  depends  the  real  suc- 
cess or  lack  of  it  of  even  the  greatest 
organization,  which  owes  its  very  exist- 
ence to  public  service  adequately  and  ac- 
ceptably rendered.    It  is  almost  unneces- 
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sary  to  recall  here  how  in  the  case  of 
certain  well  known  traction  companies, 
well  known  most  certainly  to  the  readers 
of  these  pages,  a  lack  of  such  obligations 
and  duties  produced  the  most  disastrous 
results.  The  day  of  "the  public  be 
damned"  policy  has  long  since  passed 
away  and  not  even  "one  of  the  little 
ones"  can,  in  the  broad  sense,  be  neglect- 
ed. 

There  is  finally  the  question  of  the  re- 
lations of  the  public  utility  corporation 
with  its  employes  in  connection  with  its 
finances,  its  property  and  its  shares  and 
securities,  even  the  degree  to  which  they 
may  be  admitted  as  partners  by  a  dis- 
tribution to  them. of  something  over  and 
above  their  mere  wages.  This,  with  the 
affair  of  the  wages  themselves,  employes 


pany  always  at  war  with  public  officials 
and  authorities,  or  with  anyone,  for  that 
matter,  are  not  by  any  means  desirable 
from  the  investment  standpoint. 
(To  be  continued.) 

Pumping  Barges  on  the  Missouri 

At  Williston,  North  Dakota,  two 
barges  fitted  with  immense  pumps  oper- 
ated by  electricity  are  afloat  on  the  Mis- 
souri. They  are  owned  by  the  govern- 
ment and  used  in  irrigating  25,000  acres 
of  bench  land  along  the  river.  The 
barges  and  the  manner  of  supplying 
them  with  electricity  are  both  unique. 

In  order  to  generate  power  the  gov- 
ernment has  turned  miner.  A  ten  foot 
lignite    coal    vein    on    government    land 
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insurance  and  savings  schemes  and  retir- 
ing or  length  of  service  compensation 
may  be  considered  in  a  later  article. 

You  have  then  had  placed  before  you 
the  salient  points  which  you  should  bear 
in  mind,  or  look  up,  should  you  intend 
buying  the  shares  or  securities  of  any 
public  utility  or  service  corporation.  The 
larger  the  companies ;  that  is,  the  more 
comprehensive  and  embracing  the  cen- 
tralization, the  better  for  your  purpose. 
They  are  the  safest  and  by  the  very  rea- 
son of  their  widespread  public  business 
their  general  reputation  and  standing  is 
more  readily  ascertained.  Harmonious 
relations  with  local  authorities  and  lack 
of  pronounced  political  leanings  arc  also 
of  course  very  pertinent  points  to  be 
considered.     The   securities  of   a   com- 


IN   THE  MISSOURI 


adjacent  to  Williston  is  worked  and  the 
lignite  carried  from  it  to  a  plant  two 
miles  away  and  there  converted  into  elec- 
trical power.  The  electricity  is  trans- 
mitted from  the  plant  to  the  barges.  It 
was  not  feasible  on  account  of  the  ever 
shifting  shore  line  of  the  variable  Mis- 
souri to  place  the  pumps  in  buildings  on 
land,  so  these  two  barges  were  devised 
as  a  unique  substitute  and  the  pumps 
placed  aboard  them.  In  order  thai  the 
boats  may  accommodate  themselves  to 
changes  in  the  level  of  the  river,  they 
are  connected  with  the  bank  by  pipes 
fitted  with  flexible  joints.  The  pumps 
operated  by  electricity  Force  the  waters 
of  the  Missouri  up  through  the  barges 
into  these  pipes  and  thence  into  settling 
wits  on  shore. 
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Measuring  Temperatures  with  an 
Electric  Thermometer 


There  are  today  many  industries  in 
which  the  precise  control  and  conse- 
quently the  accurate  measurement  of 
temperature  is  of  great  importance.  For 
instance,  there  are  many  forms  of  fur- 
nace products  which  must  be  treated 
within  a  certain  limited  range  of  tem- 
perature. Other  materials  must  be 
treated  in  ovens  or  by  live  steam  or  by 
heated  air.  An  expert  workman  may, 
perhaps,  by  long  practice,  determine,  by 
looking  into  a  furnace,  when  the  tem- 
perature is  about  right,  or  he  may  be 
able  to  judge  in  a  general  way  by  the 
action  or  appearance  of  the  materials 
when  the  working  temperature  is  ap- 
proximately correct.  But  this  method 
is  at  best  little  more  than  guesswork.  In 
this  day  of  efficiency  and  large  output, 
no  process  can  be  left  to  guesswork. 

For  the  measurement  of  temperatures 
in  industrial  processes,  the  ordinary  ther- 
mometer is  of  little  or  no  avail.  It  is 
hard  to  apply  and  hard  to  read  in  the 
comparatively  low  temperature  work, 
and  for  temperatures  running  far  up  into 
the  hundreds  or  even  thousands  of  de- 
grees, obviously  out  of  the  question.  So 
what  are  known  as  electrical  resistance 
thermometers  have  been  developed,  as 
notably  exemplified  by  the  Leeds  & 
Northrup  system  of  temperature  meas- 
urement. 

This  system  is  applicable  for  measur- 
ing any  temperature,  from  the  lowest 
which  can  be  obtained  up  to  2,200°  F. 
It  employs  the  fundamental  principle  of 
electricity  that  a  conductor  of  electricity 
presents  a  resistance  to  the  flow  of  cur- 
rent in  an  unvarying  ratio  to  the  tempera- 
ture of  the  conductor.  There  are,  then, 
only  two  elements  necessary  to  the  sys- 
tem— a  resistance  bulb  which  contains 
the  resistance  wire  and  which  is  located 
in  the  region  where  the  temperature  is 
to  be  measured,  and  a  temperature  indi- 


cator which  makes  visible  to  the  observer 
the  changes  in  the  resistance  of  the  wire 
which  are  brought  about  by  the  heat. 

Without  going  into  technicalities,  it 
may  be  simply  stated  that  an  electric  cur- 
rent is  passed  through  a  circuit  including 
the  little  resistance  wire  and  the  indi- 
cator. As  the  temperature  increases  or 
decreases  the  resistance  of  the  wire  is 
increased  or  decreased  and  less  or  more 
current  flows  through  the  system,  as  the 
case  may  be.  This  varying  flow  of  cur- 
rent is  recorded  by  the  pointer  on  the 
dial  of  the  instrument  which  is.  made 
to  read  in  degrees  of  temperature.  There 
are  varying  forms  of  this  indicator  in- 
strument, one  form  which  even  makes  a 
graphic  record  on  a  paper  strip  of  every 
temperature  variation  in  a  given  period. 
The  resistance  bulb  is  also  constructed 
in  varying  forms  to  suit  the  particular 
class  of  work  in  hand. 

The  great  advantage  of  the  system  lies 
in  the  fact  that  the  exact  temperature 
of  one  or  several  furnaces  may  be  read 
from  a  single  instrument,  even  by  a 
workman  who  cannot  read  English ;  or 
several  instruments  may  be  electrically 
connected  to  the  same  bulb  or  set  of  bulbs 
so  as  to  be  read  at  different  points,  how- 
ever far  away,  as,  for  instance,  in  the  of- 
fice in  one  building  and  in  the  works  off 
somewhere  else  in  another  building.  The 
illustration  on  the  opposite  page  is  an 
example.  Here  there  is  an  indicator  at 
the  front  of  the  battery  of  Furnaces.  A 
cable  leads  from  thai  indicator  into  the 
office  where  another  instrument  is  located 
and  over  in  the  building  in  the  upper 
right  hand  corner  oi  the  picture  >till  a 
third  instrument  is  locate. 1.  all  giving 
simultaneously  the  exact  temperature  in 
any  one  of  the  four  furnace-  indicated. 
By  the  movement  oi  four  switches,  one 
after  another,  the  four  temperature--  ma\ 
he  ascertained  at  a  glance. 
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The  Biggest  Thawout 
on  Record 

By  ARTHUR  H.  MILLER 


On  March  6  the  New  York  Edison 
Company  received  word  from  C.  F.  La- 
combe,  chief  engineer  of  the  department 
of  water  supply,  gas  and  electricity,  of 
New  York  City,  to  undertake  the  star- 
tling task  of  thawing  with  electric  cur- 
rent the  six-inch  water  main  under  the 
East  River,  on  which  North  Brother 
Island  is  dependent  for  its  water  supply. 

For  more  than  a  month  this  pipe  had 
been  frozen  and  the  conditions  on  the 
island  were  becoming  serious.  Although 
surrounded  by  water,  the  inhabitants  of 
North  Brother  Island  were  facing  the 
prospects  of  a  water  famine.  The 
island  is  devoted  to  a  number  of  depart- 
ments of  the  City  Hospital  and  so 
alarmed  were  the  authorities  becoming 
over  the  situation  that  orders  were  issued 
from  the  department  of  health  for  the 


METHOD  OF  ATTACHING  THE  CABLES  TO  THE 
"WATER  PIPE 

removal    of    a    large    number    of    the 
patients. 

The  pipe  rests  on  the  bed  of  the  river. 
The  fact  of  the  matter  is  that  more  ideal 
conditions  for  freezing  up  a  pipe  could 
hardly  be  found.  It's  just  like  an  ice 
cream  freezer.  The  water  of  the  river 
being  salt  water,  will  go  down  as  low 
as  280    F.   without   freezing,   while  the 


WATER  RHEOSTATS  FOR   CONTROLLING  THE  CURRENT  IN  PIPE  THAWING 
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COFFEE  AND  SANDWICHES 

water  in  the  pipe,  being  fresh,  must 
necessarily  freeze  at  320,  unless  it  is 
kept  on  the  move.  First  the  pipe  froze 
up  tight  at  the  North  Brother  Island 
end  where  it  comes  out  on  the  beach 
and  is  exposed  at  low  tide  to  the  zero 
temperature  of  the  air.  When  these  few 
lengths  froze  the  water  in  the  rest  of 
the  pipe  stood  still  and  soon  froze  solid. 
Within  just  one  hour  after  the  New 
York  Edison  Company  received  word 
from  Chief  Engineer  Lacombe  to  pro- 
ceed, the  work  was  under  way.     W.  T. 


FOR  THE  THAWING  CREW 

Morrison,  the  engineer  in  charge  of  the 
Bronx  district,  took  command.  First  a 
gang  of  carpenters  put  up  a  shack  on 
the  shore  of  the  East  River  at  141st 
street,  which  was  turned  into  a  tempo- 
rary sub-station.  A  bank  of  four  100- 
kilowatt  transformers  were  installed  to 
step  the  current,  which  was  taken  direct- 
ly from  the  company's  mains,  from  2,000 
volts  down  to  200  volts.  A  water  rheo- 
stat was  also  installed.  A  cable  car- 
ried the  current  to  the  point  where  the 
pipe  was   severed.     The  pipe   was   also 


A   TEMPORARY   SUB-STATION    WITH   FOUR    TRANSFORMERS    AGGREGATING    OVFR    500    HORSEPOWER 


38 


POPULAR  ELECTRICITY 


severed  at  the  North  Brother  Island  end 
and  the  current  taken  off  there  and  re- 
turned to  the  mainland  d^the  company's 
cables  and  then  put  back  in  the  circuit 
through  the  pipe  again.  In  this  way 
the  immense  volume  of  current  flowing 
through  the  pipe  heated  it  and  finally 
melted  the  ice. 

The  men  worked  all  night  on  the 
sixth  and  at  10:15  a.  m.  on  the  seventh 
the  current  was  turned  on.  At  1 1 130 
it  was  increased  to  800  amperes  and 
200  volts.  Pumps  were  installed  on 
North  Brother  Island  and  a  pressure  of 
80  pounds  maintained  in  the  main.  These 
pumps  were  operated  by  electricity.  Dur- 
ing the  evening  of  the  seventh  the  cur- 
rent was  increased  to  1,000  amperes. 
A  lamp  wagon  of  the  Bronx  district 
was  pressed  into  service  as  a  lunch 
wagon  and  sandwiches  and  hot  coffee 
were  served  to  the  gang  of  men  at  work 
both  on  the  mainland  and  on  the  island. 

The  next  day  was  Friday,  the  eighth,  a 
cloudy  day  with  rain  toward  night.  An- 
other boost  was  given  the  current  so 
that  it  was  kept  up  to  an  average  of 
1,300  amperes.  The  pressure  was  tem- 
porarily taken  out  of  the  North  Brother 
Island  end  of  the  pipe  and  the  city  water 
pressure  applied  in  the  Bronx  end.  This 
was  without  results  and  the  pressure  at 
the  island  end  of  the  pipe  was  resumed. 
Early  in  the  afternoon  the  hopes  of  the 
men  were  raised.  The  cause  was  a  con- 
siderable amount  of  steam  which  came 
out  of  the  pipe  on  the  Bronx  shore.  This 
was  not  a  slight  vapor  but  real  steam. 
It  continued  to  pour  out  for  some  time 
and  seemed  a  sure  indication  that  the 
ice  was  melting. 

All  that  night  the  current  was  kept  up 
to  1,300  amperes  and  on  Saturday  morn- 
ing, the  ninth,  it  was  boosted  to  1,500  am- 
peres and  400  volts,  the  temporary  sub- 
station being  enlarged  and  two  more  100 
kilowatt  transformers  installed.  At  11 
o'clock  on  Sunday  morning  it  was  put 
up  to  1,600  amperes  and  two  hours  later 
to  1,800  amperes.  It  was  kept  to  that 
point  until  6  p.  m.,  when  on  account  of 


the  night  city  load  it  was  dropped  back 
to  1,600  amperes. 

On  Monday,  March  11,  the  current 
was  again  brought  up  to  1,800  amperes. 
It  was  indeed  a  "Blue  Monday,"  for 
although  the  current  flowed  into  the  pipe 
unceasingly,  nothing  happened  of  any 
note.  With  the  coming  on  of  the  city 
load  Monday  evening  the  current  was 
again  dropped  back  to  1,600  amperes. 

Success  came  most  unexpectedly  at 
6 :20  a.m. on  Tuesday,  March  12.  Without 
the  slightest  warning,  water  started  to 
flow  from  the  mainland  end  of  the  pipe. 
The  pumps  on  North  Brother  Island 
which  had  been  working  all  night  keep- 
ing up  a  pressure  of  50  pounds  in  the 
pipe  were  forcing  the  water  through. 
Within  a  short  time  the  flow  of  water 
proved  that  the  pipe  was  entirely  thawed 
out. 


Saved  by  the  Mine  Telephone 

Two  miners,  or  "shot-firers,"  to  be  ex- 
act, employed  by  the  Girard  Coal  Com- 
pany in  a  mine  at  Radley,  Kansas,  are 
today  more  than  thankful  for  the  inven- 
tion of  the  telephone.  The  mines  of 
this  company  have  recently  all  been 
equipped  with  mine  telephones,  and,  ac- 
cording to  the  rules  of  the  coal  com- 
pany, the  shot-firers  must  report  to  the 
night  engineer  by  means  of  the  tele- 
phone the  progress  of  their  work  as  they, 
go  through  the  mine  lighting  the  shots. 
This  enables  the  engineer  to  know  where 
his  men  are,  so  that  if  he  does  not  hear 
from  them  at  certain  intervals,  a  rescue 
party  is  sent  down. 

One  evening  after  the  miners  had  left, 
the  shot-firers  went  down  as  usual  to 
fire  the  shots  which  would  bring  down 
the  coal  for  removal  during  the  next 
day.  The  two  men  had  just  entered  a 
refuge  hole  and  one  was  in  the  act  of 
ringing  the  engineer  to  tell  him  they  had 
lighted  the  shots  in  that  particular  entry, 
when  an  explosion  occurred.  The  force 
of  the  explosion  was  so  strong  that  it 
blew  in  the  back  end  of  the  refuge  hole, 
and   the  shot-firer  did  not  even  get  to 
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talk,  but  was  immediately  overcome  by 
the  after-damp.  His  partner,  who  was 
with  him,  was  likewise  overcome.  The 
night  engineer,  knowing  that  this  was  the 
station  from  which  they  should  next  re- 
port, immediately  tried  to  call  them,  but 
was  unable  to  get  any  response  and 
started  the  .distress  whistle.  In  fifteen 
minutes  after  the  explosion  had  occurred 
a  rescue  party  was  in  this  refuge  hole 
and  had  the  two  shot-firers  out  work- 
ing upon  them  and  succeeded  in  resusci- 
tating them.  A  little  later  it  would  un- 
doubtedly have  been  impossible  to  revive 
them. 


itemized  below,  you  may  start  the  found- 
ation for  that  factory,"  was  written  to 
Mr.  Bachmann,  the  general  superin- 
tendent of  the  laboratory.  Accompany- 
ing were  the  following  tests  as  laid  out : 
"i.  Mount  cell  in  cage  of  apparatus. 


Kicking    That    Battery    Around  s; 


No  half  completed  structure  is  placed 
on  the  market  by  Mr.  Edison  on  which, 
after  the  user  has  consumed  all  his  avail- 
able time  in  attempting  to  follow  long- 
winded  instructions,  he  suddenly  discov- 
ers he  has  completed  an  autopsy. 

When  the  Edison  battery  was  at  last 
completed  to  the  apparent  satisfaction  of 
all  concerned,  and  associates  were  im- 
ploring Mr.  Edison  to  market  it,  he 
sketched  out  the  apparatus  shown  in 
Fig.    I.      This    went   to   the   engineering 


APPARATUS  WHICH  LIFTED  AND  DROPPED 
ONE  CELL   2,000,000   TIMES 

and  construction  departments  of  the  lab- 
oratory, and  he  patiently  awaited  com- 
pletion of  the  machine. 

"When    six    cells,    picked    at    random 
from  several  hundred,  stand  up  to  tests. 


FIG.  2.     THE  BRICK  WALL  TEST 

No  cushioning  whatever  between  the  cell 
and  cage.  Run  the  apparatus  continu- 
ously until  the  cell  has  been  raised  three- 
quarters  of  an  inch  and  dropped  on  a 
solid  block,  two' million  times. 

''2.  There  must  be  no  sediment  in  the 
bottom  of  the  can  after  this  test,  and  the 
cell  must  have  as  great  electrical  ca- 
pacity as  before  the  test. 

"3.  Having  run  through  six  successive 
cells  satisfactorily,  mount  them  in  a  six- 
cell  tray,  secure  tray  to  a  truck  longi- 
tudinally, and  project  truck  against  a 
I  rick  or  stone  abutment  five  hundred 
times,  at  speed  of  fifteen  miles  an  hour, 
at   moment    of    impact. 

"4.  Then  place  tray  of  cells  laterally 
across  truck,  and  repeat  performance. 

"5.  Report  to  me  when  ready  to  try  3 
and  4.  Edison  " 

About  a  year  elapsed  between  the  com 
pletion  o\  the  testing  machine  and  truck 
and  the  satisfactory  perfection  of  the  hat 
tery  to  w  Ithstand  the  tests. 
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'What  If  in  the  Tomb  I 
Awake?" 


Many  suggestions  have  been  made  and 
patents  issued  on  schemes  to  make  these 
words  from  Shakespeare  impossible  of 
realization,  and  in  the  plans  electricity 
has  not  been  forgotten.  The  accompany- 
ing picture  presents  one  of  these  sug- 
gestions. A  body  belt  holding  a  copper 
cup,  an  adjustable  point,  connecting 
wires,  a  battery  and  an  ordinary  an- 
nunciator and  bell 
make  up  the  equip- 
ment. Breathing  or 
a  slight  movement  of 
the  body  brings  the 
cup  in  contact  with 
the  point  projecting 
into  it  and  closes  the 
electric  circuit. 


SUGGESTED   METHOD    OF   ARRANGING  A    GRAVE   ALARM 

And  such  suggestions  are  not  to  be 
questioned  or  ridiculed,  for  the  fear  of 
being  buried  alive  presents  itself  to  every 


thinking  person  at  some  time  in  life,  and 
to  many,  among  whom  may  be  found  well 
known  people,  the  thought  has  caused 
provision  to  be  made  to  insure  against 
any  such  horror.  The  physician  to  a 
United  States  supreme  court  judge  was 
pledged  to  cut  the  throat  of  the  judge 
in  case  of  death,  before  permitting  burial 
to  take  place.  Hans  Christian  Andersen, 
Wilkie  Collins  and  Lord  Lytton  are 
among  those  who  provided  against  any 
possibility  of  being  buried  alive. 

Physicians  are  well  in- 
formed as  to  states  into 
which  the  body  may  pass  and 
assume  a  death  like  appear- 
ance and  so  continue  for 
days  or  even  weeks  and  yet 
the  spark  of  life  is  still  pres- 
ent. Many  countries  have 
recognized  this,  and  laws 
have  been  made  regulating 
the  time  that  must  elapse 
between  death  and  inter- 
ment. In  Netherlands  the 
body  cannot  be  committed 
to  the  grave  until  36  hours 
have  elasped.  In  France 
the  law  specifies  24  hours,  in 
Saxony  72  hours  and  in 
Austria  the  body  is  exam- 
ined by  medical  inspectors 
quite  independent  of  the  at- 
tending physician  and  tests 
are  made.  Also,  should  rela- 
tives desire  it,  a  post-mortem 
operation  may  be  made  upon 
the  body  in  the  presence  of 
the  inspectors  and  police  and 
the  heart  pierced  through  to 
preclude  burial  alive. 

Precautions    like    those 
mentioned   might   be   multi- 
plied, for  proof  of  their  ne- 
cessity  is   not   lacking.      In 
"Premature      Burial,"      b  y 
Tebb   and   Vollum,    381    in- 
stances from  reliable  medical 
sources  are  classified  as  fol- 
lows :     One  hundred  and 
forty-nine    cases    of    buried    alive,    219 
cases    of    narrow    escapes    from    being 
buried  alive,  ten  cases  of  escapes  from 
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dissection  alive,  one  cremated  alive  and 
two  embalmed  alive. 

The  present  method  of  embalming,  of 
course,  sets  aside  any  possibility  of  life 
remaining  after  the  process  is  completed, 
yet  methods  may  be  changed  and  in  ac- 
cordance with  the  suggestion  offered, 
electricity  may  be  made  to  watch  over  the 
body  whether  in  a  grave  or  vault  for  the 
purpose,  until  all  doubt  is  dispelled. 
Then  the  wiring  may  be  disconnected 
and  the  same  circuits  applied  to  later 
graves. 


Record  Run  of  the  "Lightning 
Bugs" 

The  touring  automobile  that  averages 
20  miles  an  hour  is  going  some,  as  any 
experienced  motorist  will  tell  you.  Very 
few  gasoline  cars  can  keep  up  that  speed, 
and  for  an  electric  to  come  close  to  it 
was  something  unheard  of  until  very 
recently. 

But  the  fiction  that  such  speed  is  im- 
possible with  electricity  for  the  motive 
power  was  thoroughly  smashed  when 
not  one,  but  two,  electric  roadsters  cov- 
ered the  244  miles  between  Boston  and 
New  York  in  exactly  12  hours  and  20 
minutes,  actual  running  time. 

Mr.  W.  H.  Francis,  of  the  Boston  Edi- 
son Company,  who  made  the  trip  in  one 
of  the  cars,  says  that  the  roads  between 
Stamford  and  New  York,  the  "home- 
stretch," were  in  the  worst  possible  con- 
dition, and  that  had  they  been  as  good 
as  those  covered  on  the  earlier  part  of 


the   trip,   a   much   better   record   would 
undoubtedly  have  been  made. 

On  the  strength  of  this  demonstration 
the  Boston  Edison  Company  bought  six 
"Lightning  Bugs"  like  the  ones  that 
made  the  run,  for  use  in  its  trouble 
department. 

Euphonious  Chemistry 

Something  over  a  year  ago,  Mr.  Edi- 
son asked  one  ©f  his  lieutenants  to  take 
charge  of  a  very  exhaustive'experiment 
in  chemistry.  Now,  if  there  is  one  sub- 
ject of  which  that  man  knows  nothing 
at  all,  Chemistry  ranks  No.  1.  He  pro- 
tested his  ignorance,  supplemented  by 
predictions  of  delay  and  expense,  because 
of  it.  It  had  no  effect.  Mr.  Edison 
smiled  good  naturedly  and  said  : 

"That's  just  the  reason  why  I  want 
you  to  undertake  this.  If  you  were  a 
chemist,  you  would  not  try  a  lot  of  things 
I  know  you  will  try,  .because  you  would 
conclude  ahead  of  time  that  they  would 
not  work.  Now,  if  present  knowledge 
of  chemistry  would  deduce  this  result, 
it  would  have  been  accomplished  long 
since.  It  hasn't.  Therefore,  we  have 
8,000  bottles  of  chemicals,  I  don't  care 
how  long  it  takes,  and  will  pay  the  bills. 
So  it  is  up  to  you." 

Our  friend  undertook  that  task  very 
much  as  would  a  novice  pick  a  horse  to 
win  a  race — by  the  attractiveness  of  the 
name.  Wonderful  to  relate,  a  combina- 
tion of  a  few  chemicals  having  the  most 
euphonious  names  accomplished  the  re- 
sult. 


THE    SMALL    ELECTRIC    AUTOS— KNOWN    AS    THE    LIGHTNING    BUGS 
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Dime  in  the  Slot  and  a  Photo 
in  One  Minute 


In  the  space  of  one  minute  this  ma- 
chine will  take  your  photograph,  develop, 
tone,  wash  and  deliver  it — a  clear,  clean, 
well  defined  portrait.  If,  for  any  rea- 
son, the  plates  are  exhausted,  for  the  ma- 
chine holds  but  ioo  plates  at  a  time,  the 
Auto-Foto  hands  you  back  your  dime 
without  a  single  kick. 

A  small  electric  motor  sets  the  machin- 
ery in  motion  when  the  dime  is  inserted 


DIME-IN-THE-SLOT    PHOTO    MACHINE 

and  the  lever  is  pushed.  An  electric  lamp 
attached  to  the  top  of  the  cabinet  fur- 
nishes the  necessary  light;  this  is  auto- 
matically turned  off  and  on,  so  that  day- 
light or  darkness  is  of  no  importance  in 
the  operation  of  the  machine.  It  meets 
all  conditions. 

The  "works"  are  incased  in  a  steel 
cabinet.  In  front  of  the  cabinet  is  a 
stool  where  the  subject  sits.  The  stool 
has  a  circular  or  oval  shaped  back  serv- 


ing as  a  background  for  the  picture.  As 
the  stool  is  adjustable,  the  reflection  of 
the  subject's  face  is  visible  in  a  small 
mirror  on  the  front  of  the  cabinet ;  this 
acts  as  a  finder.  The  sitter  places  a  dime 
in  the  slot,  pushes  a  lever  and  in  three 
seconds  a  bell  rings  announcing  that  the 
picture  has  been  taken.  In  57  seconds 
more  the  Auto-Foto  delivers  the  picture 
completed,  and  framed  in  a  round  brass 
frame. 

The  secret  of  the  machine  lies  in  the 
single  chemical  solution  required  to  make 
the  picture,  which  was  discovered  by 
Henry  Doyle,  a  New  York  newspaper 
man. 


Hotel  That  Is  Electrically 
Charged 

A  curious  freak  of  electricity  has  come 
to  light  in  the  Jefferson  Hotel,  a  half 
million  dollar  structure  recently  erected 
in  Peoria.  Every  metal  column  and  pil- 
lar on  the  mezzanine  or  second  floor  is 
apparently  heavily  charged  with  elec- 
tricity. 

The  floor  is  constructed  with  numer- 
ous heavy  metal  columns,  pillars  and 
railings  that  wind  around  the  balconies, 
and  none  of  them  seem  to  have  escaped 
the  electrification.  The  curious  phenom- 
enon was  first  noticed  when  a  young 
woman,  a  guest  at  the  opening  recep- 
tion of  the  hotel,  leaned  against  one  of 
the  metal  columns,  and  was  shocked  so 
strongly  that  she  was  compelled  to 
refrain  from  dancing  for  several  num- 
bers. Every  time  a  hand  is  placed 
against  a  pillar,  or  when  the  railing  is 
touched  in  descending  the  stairs,  a  notice- 
able shock  results. 

An  explanation  that  is  accepted  by  the 
hotel  management  is  that  the  electricity 
is  caused  by  the  carpets  on  the  floor. 
The  friction  caused  by  walking  over 
them,  it  is  claimed,  causes  the  body  to 
be  charged  with  static  electricity.  Then 
when  a  hand  is  placed  against  the  metal 
pillar,  it  is  claimed  that  a  circuit  is 
formed  and  a  shock  is  the  result. 


Measuring  the  Flow  of  Large  Streams 


The  very  first  thing  to  be 
determined  in  the  preliminary 
plans  for  building  a  water 
power  electric  plant  is  the 
flow  of  the  stream  in  cubic 
feet  per  minute  or  per  second. 
For  the  volume  of  water  flow- 
ing is  one  factor  which,  to- 
gether with  the  speed,  de- 
termines the  power  which 
may  be  developed.  In  the 
case  of  plants  already  estab- 
lished, careful  investigation  in 
this  manner,  of  the  power 
available,  will  in  many  cases 
show  that  all  the  power  is  not 
being  used  and  that  more  tur- 
bines and  generators  may  be 
added,  increasing  the  earnings 
of  the  plant. 

For  measuring  the  velocity 
of  small  streams  the  method 
which  was  outlined  in  the 
April  issue  of  this  magazine 
is  satisfactory ;  that  is,  by 
timing  the  progress  of  a  float 
down  the  stream.  But  in  the 
measurement  of  larger  rivers 
there  are  many  elements  such 
as  undercurrents,  eddies,  whirls,  rapid 
and  slow  portions  of  the  stream,  etc., 
which  enter  to  make  the  method  cumber- 
some and  inaccurate. 

In  order  to  gather  accurate  records  of 
the  velocity  of  all  portions  of  the  stream, 
various  types  of  current  meters  are  em- 
ployed. One  type  is  known  as  the 
Price  meter,  extensively  experimented 
with  and  improved  by  the  United  States 
Geological  Survey.  It  is  highly  inter- 
esting to  watch  the  measurements  being 
made  with  this  sensitive  bit  of  mechan- 
ism, half  electrical,  which  swims  in  the 
stream  like  a  minnow. 

The  parts  of  the  instrument  arc 
plainly  shown  in  one  of  the  illustrations. 
A  series  of  vanes,  similar  to  the  tail 
of  a  fish,  keep  the  head  of  the  device 


OPERATING 


pointed  up  stream  and  a  weight  permits 
its  suspension  at  any  depth.  The  mov- 
ing part  comprises  a  little  vertical  re- 
volving shaft  carrying  four  horizontal 
arms  with  cups  on  the  ends,  similar  to 
a  wind  gauge.  The  rapidity  with  which 
the  cups  revolve  is  proportional  to  the 
velocity  of  the  water  in  which  they  arc 
suspended.  In  addition,  there  is  a  de- 
vice for  registering  the  number  of  revo- 
lutions. The  instrument  is  calibrated 
so  that  the  operator  knows  that  a  certain 
number  of  revolutions,  in  a  minute,  say. 
represent  a  flow  of  a  definite  number  of 
feet  per  minute  or  per  second. 

In  some  forms  of  the  instrument  a 
telephone  attachment  is  employed,  with 
a  watch  case  receiver,  which  the  operator 
holds    \o  his    car.      Then,    by    the    clicks 
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sary  to  drag  him  across  the  river  on  a 
suspended  cableway. 

A  Remarkable  Case  of 
Electrolysis 


PARTS  OF  THE  PRICE  CURRENT  METER 

which  he  hears,  he  is  able  to  tell  how 
many  revolutions  the  gauge  is  making 
per  minute,  far  down  under  the  surface 
of  the  water.  In  measuring  shallow 
streams  the  operator  may  wade  from 
point  to  point,  holding  the  meter  sub- 
merged to  take  his  readings.  In  some 
streams  he  may  work  from  a  bridge. 
In    other    cases,    however,    it    is   neces- 


During  alterations  in  a  poultry  com- 
mission building  in  South  Water  Street, 
Chicago,  it  was  found  necessary  to  re- 
move a  brick  partition  wall  from  the 
basement  under  the  sidewalk.  On  the 
wall  was  fastened  a  50  ampere,  double 
pole  knife  switch  enclosed  in  an  asbestos 
lined  wooden  box. 

The  switch  box  and  its  lining  were 
found  to  be  wet,  because  the  basement 
was  so  damp.  The  switch  itself  was 
found  to  be  almost  entirely  loose  from 
the  wooden  box,  as  the  screws  which 
had  held  the  switch  were  pushed  out  of 
the  rotten  wood  by  a  crystalline  mass 
which  covered  the  entire  back  of  the 
switch. 

When  the  switch  was  separated  from 
the  crystalline  mass  it  was  observed  that 
a  shiny  liquid  filled  a  hole  in  the  back 
of  the  switch.  This  liquid  resembled 
mercury  at  first,  but  it  soon  began  to 
change  its  appearance,  a  coating  of 
white  deposit  changing  its  bright,  shiny 
surface  to  a  dull  gray. 

When  the  point  of  a  pencil  was  dipped 
into  the  liquid,  a  small  flash  would  spurt 
up  about  an  inch  or  so.  Both  the  liquid 
and  the  crystalline  mass  were  fast 
changing  their  form,  the  first  to  a  white 
substance  and  the  second  to  a  shiny  mass. 
Desiring  to  know  what  kind  of  sub- 
stance the  liquid  was,  it  and  the  crystal- 
line material  were  taken  to  the  labora- 
tories of  the  Commonwealth  Edison 
Company,  where,  through  the  courtesy 
of  Mr.  McClure,  the  head  chemist,  the 
liquid  was  analyzed  and  found  to  be 
metallic  soda  or  sodium.  Many  globules 
of  sodium  were  found  inside  the  crystal- 
line mass,  where  they  had  been  protected 
from  the  oxidizing  effect  of  the  air. 

The  question  was,  how  the  sodium 
happened  to  be  in  such  a  peculiar  place, 
but  as  chloride  of  sodium  is  common 
salt  a  solution  of  the  problem  was  qviite 
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easy.  Much  salt  had  been  used  above 
and  in  the  vicinity  of  the  brick  wall,  con- 
sequently the  wall  and  the  wooden  switch- 
box,  with  its  asbestos  lining,  were  thor- 
oughly impregnated  with  salt. 

Current  had  leaked,  from  a  screw  in 
the  hole  in  the  back  of  the  switch,  to  the 
ground  through  the  moist  asbestos, 
wooden  box  and  brick  wall. 

This  current  was  suf- 
ficient  to  break   up   the 
salt  into  its  elements  by 
electrolysis. 
Henry  L.  Transtrom. 


Grinding  Down  the  Rails 

After  street  car  rails  have  been  welded 
end  to  end,  the  rough,  uneven  joints 
must  be  ground  down  perfectly  smooth. 
This  is  done  by  an  electric  grinding 
machine,  which  works  day  and  night. 
Current  for  the  operation  of  the  motor, 
carried  on  a  small  car,  is  obtained  from 


Linguist  Operators 

In  Egypt  the  tele- 
phone operators  are 
men.  They  must  be  lin- 
guists too,  for  before  a 
man  can  find  employ- 
ment as  a  telephone  op- 
erator he  must  speak 
English,  French,  Italian, 
Greek,  and  Arabic,  for 
the  Egyptian  telephone 
has  to  serve  all  these  dif- 
ferent tribes  of  mankind. 
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the  trolley  wire.  The  motor  is  then 
belted  to  the  grinding  wheels  which  are 
dragged  behind  the  car.  These  grind- 
ers are  mounted  on  a  carriage.  The 
whole  machine  works  automatically,  the 
anchor  and  rope  in  the  foreground  op- 
erating to  reverse  the  motor  and  draw 
the  emery  wheels  back  and  forth  over 
the  joints  until  the  surfaces  are  per- 
fectly smooth.  The  grinder  is  shaped 
so  as  to  finish  off  the  inner  as  well  as 
the  top  side  of  the  rail  at  the  same 
operation. 

The  Gruenwald  Grotto 

This  is  a  picture  of  the  famous 
"Grotto"  of  the  Gruenwald  Hotel,  New 
Orleans,  La.  Seated  at  a  table  in  this 
odd  dining  room  one  can  spend  hours  in 
studying   the    grotesque    forms    worked 


'Freezing   Out"  the   Resistance 


That  the  resistance  of  the  common 
metals  (including  that  of  mercury,  a 
metal  liquid  at  our  ordinary  tempera- 
tures) increases  somewhat  as  they  are 
heated  has  long  been  known.  But  what 
will  happen  if  the  temperature  is  de- 
creased way  below  the  normal,  say,  close 
to  the  absolute  zero  of  the  scientists? 
Several  years  ago  Prof.  H.  Kammer- 
lingh-Onnes,  of  the  University  of  Ley- 
den,  found  that  when  pure  gold  was 
lowered  in  temperature  to  — 262  °  (or 
about  440  °  below  zero,  Fahrenheit)  its 
resistance  was  only  1/400  of  what  it  was 
at  300  F.,  while  that  of  mercury  fell 
to  only  the  1/120  part. 

Recently  the  same  investigator  has  suc- 
ceeded in  liquefying  the  rare  gas  helium 
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THE  GRUENWALD  GROTTO 


into  the  walls,  pillars  and  ceilings.  One 
of  the  most  striking  features,  however, 
is  the  method  of  illumination.  Hidden 
among  the  overhanging  stalactites  and  in 
wall  recesses  are  hundreds  of  electric 
lamps  which  not  only  light  the  place  but 
produce  queer  light  and  shadow  effects 
upon  the  cave-like  interior.  And  this 
wierdness  is  further  heightened  by  using 
incandescent  lamps  of  a  great  variety  of 
colors. 


and  by  doing  so  has  been  able  to  reach 
temperatures  within  six  degrees  of  the 
absolute  zero.  There  he  found  that  the 
resistance  of  pure  quicksilver  was  only 
a  millionth  part  of  what  it  was  at  32° 
Fahrenheit.  In  other  words,  the  resist- 
ance of  metals  seems  to  be  a  quality  de- 
pending largely  on  their  temperature  and 
one  which  may  be  said  to  be  practically 
"frozen  out"  when  this  temperature  is 
greatly  lowered. 


Metropolitan  Mining  by  Electricity 


By  GEORGE  H.  HALL 


Any  reference  to  mining  operations 
ordinarily  presents  to  the  mind  the  rough 
surroundings  of  the  open  country,  the 
big  steam  driven  head-hoist,  the  flicker- 
ing of  hundreds  of  little  lamps  in  the 
caps  of  grimy  miners,  the  continuous 
rattle  of  steam  drills  and  the  throb  of 
steam  pumps.  The  operations  now  in 
progress  through,  or  rather  under,  the 
heart  of  our  greatest  city  are  of  par- 
ticular  interest   on   account   of   the   ab- 


will  -be  built  by  the  "cut  and  cover" 
method  of  construction,  six  miles  will 
be  of  steel  pipes,  while  the  remaining  31 
miles  will  be  tunneled  through  the  solid 
rock.  One  feature  which  is  in  itself  a 
masterpiece  of  engineering,  is  the  pas- 
sage of  this  tunnel  under  the  Hudson  at 
a  depth  of  1,100  feet  below  the  surface 
of  the  river. 

While  the  work  in  the  mountains,  and 
through  a  large  part  of  the  course  toward 


DOWN  200    TO    750   FEET   BELOW   THESE  HEAD    HOISTS    THE    TUNNEL    "MINERS"    ARE    WORKING 


sence  of  these  usual  accompaniments. 
Yet  they  may  certainly  be  considered  as 
mining  operations  on  a  most  elaborate 
scale. 

This  work  constitutes  the  delivery  end 
of  the  largest  municipal  water  system 
that  has  ever  been  undertaken.  The  sys- 
tem starts  in  the  Catskill  Mountains, 
about  a  hundred  miles  from  New  York 
City,  where  a  number  of  enormous 
reservoirs  furnish  the  water  supply  that 
will  be  brought  to  the  city  through  a 
huge  aqueduct  having  a  length  of  o_> 
miles.     Fifty-five  miles  of  this  aqueduct 


the  city,  can  be  carried  on  by  the  usual 
tunneling  methods,  conducting  such 
work  through  the  center  of  a  great  city 
presents  unusual  conditions  that  call  for 
a  wide  departure  from  the  ordinary 
ways  and  means  of  tunnel  construction. 
Down  through  the  entire  length  oi  Man- 
hattan this  tunnel  is  now  working  its 
way,  but  so  quietly  and  unobtrusively  is 
it  proceeding  as  to  attract  hut  little  at- 
tention from  the  general  public.  Oc- 
casionally one  may  hear  the  dull  boom 
fi  a  heavy  blast  somewhere  down  in  the 
earth   below,   but,   except    for    the    sight 
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of  frequent  hoisting  and  dumping  sta- 
tions, no  other  signs  of  this  stupendous 
work  are  visible. 

The  shafts  are  nearly  all  located  in 
public  parks  or  squares  where  a  head- 
hoist  and  a  few  temporary  buildings 
are  enclosed  by  a  high  board  fence,  and 
from  these  centers  the  clump  carts  are 
busy  at  all  times  carrying  away  the  rocks 
and  dirt  which  constitute  the  only  prod- 
uct of  these  peculiar  mines.  These 
shafts  are  sunk  straight  down  to  a 
depth  varying  from  200  to  750  feet,  and 
from  the  bottom  the  tunnel  is  driven  in 
both  directions,  north  and  south,  to  meet 
the  tunnels  from  the  shafts  next  in  line. 

A  most  interesting  feature  of  this 
great  work  is  the  extent  to  which  elec- 
tricity is  employed  for  the  operation  of 
all  of  the  machinery  that  is  used.  One 
of  the  most  serious  obstacles  to  the  con- 
struction of  such  a  deep 
tunnel  is  the  presence 
of  water,  requiring  con- 
stant pumpirig  to  pre- 
vent flooding.  In  ordi- 
nary mining  operations, 
steam  driven  sinking 
pumps  are  employed,  re- 
quiring long  runs  of 
steam  and  exhaust  pipes, 
which  increase  in  length 
,  as  the  shaft  deepens,  and 
involve  considerable 
losses  in  condensation, 
as  well  as  the  presence 
of  clouds  of  exhaust 
steam  which  would  be 
par  ticularly  objection- 
able in  the  city.  Instead  of  this,  we  here 
find  all  of  the  pumps  driven  by  motors 
which  may  be  sunk  to  any  depth,  or 
carried  to  any  part  of  the  tunnel,  and  re- 
quire only  a  flexible  armored  cable  for 
bringing  the  power  from  the  surface. 

The  drills  are  operated  by  compressed 
air  instead  of  steam,  and  the  air  for  this 
purpose  is  supplied  from  motor  driven 
compressors.  All  of  the  hoisting  is  done 
with  huge,  electrically  driven  winding 
drums,  operating  night  and  day,  but  so 
quietly  as  to  cause  no  disturbance  to  the 


thousands  of  people  living  in  the  vicinity 
of  the  shafts.  The  lighting  is,  of  course, 
done  by  electricity,  thereby  dispensing 
with  the  more  picturesque  but  less 
serviceable  miners'  lamps. 


Illuminating  a  Carnival 

A  novel  method  of  using  electric 
light  for  the  purpose  of  municipal  adver- 
tisement has  been  adopted  by  the  Romo- 
hawks,  of  Rome,  N.  Y.  The  Romohawks, 
be  it  understood,  is  an  organization  of 
business  men  formed  for  the  express 
purpose  of  "boosting"  the  city.  The  first 
week  in  September  of  each  year  is  set 
aside  for  the  Romohawk  Carnival.  The 
city  is  gayly  decorated  and  there  are 
many  daylight  diversions,  including  the 
Oneida  County  Fair.  But  the  greatest 
feature     of     the     carnival — that     which 


PRETTY    STREET    ILLUMINATION    OF    ROME,    NEW    YORK 


attracts  thousands  of  strangers  to  the 
city  each  night— is  the  beautiful  and 
unique  illumination  of  the  streets  and 
parks. 

In  the  scheme  of  illumination  the 
incandescent  lamp  is  omnipresent — indis- 
pensable. Strings  of  glowing  bulbs  are 
looped  across  all  the  principal  streets  at 
frequent  intervals.  On  the  main  busi- 
ness thoroughfare  tall  white  pillars,  each 
encircled  with  a  spiral  of  small  lights, 
are  placed  along  the  curbs  and  linked 
together   with   chains  of  larger  lamps. 


The  Unit  Orchestra 

By  MAURICE  ROSENFELD 


More  than  30  years  ago  in  Atlantic 
Garden,  on  the  Bowery  in  New  York 
City,  below  Canal  Street,  there  was  a 
sort  of  elephantine  music  box,  which 
could  be  wound  up  like  a  clock,  and 
would  then  play  with  more  or  less  or- 
chestral effect — there  were  drums,  cym- 
bals, castanets  and  snare  drums  within 
the  mechanism — certain  musical  pieces 
according  to  the  perforated  rolls  which 
the  instru- 
ments con- 
tained. The 
Orchestrion, 
I  think  it  was 
called,  was 
used  during 
the  midday, 
when  t  hie 
regular  or- 
chestra was 
off  duty,  and 
I  watched  its 
mysterious 
workings 
many  times, 
and  listened 
to  its  mechan- 
ical music-making  with  considerable 
wonder.  That  it  could  not  be  regulated 
by  anyone  after  it  was  wound  up,  that  no 
tonal  nuances  could  be  produced,  and 
that  it  was  in  a  way  simply  a  machine, 
ingenious  enough,  occasioned  no  further 
thought. 

Now,  after  30  years,  we  come  to  the 
latest  invention  of  Robert  Hope-Jones, 
a  celebrated  English  organ  builder  and 
we  have  an  instrument  which  he  styles 
the  "Unit  Orchestra." 

Mr.  Hope-Jones,  known  at  first  as  an 
English  expert  electrician  for  a  telephone 
company,  was  always  interested  in  mu- 
sic, and  finally  diverted  his  electrical 
knowledge  for  the  purpose  of  perfecting 
an  instrument  which  would  have  all  the 
tonal  colors  of  the  symphony  orchestra, 


but  which  by  electrical  contrivances  and 
motive  power  could  be  played  by  one 
musician  at  a  keyboard  from  whence  all 
the  different  orchestral  combinations 
could  be  brought  into  play. 

He  was  present  last  summer  at  a  meet- 
ing of  the  National  Association  of  The- 
atrical Producing  Managers  in  New 
York  City  and  one  of  his  chief  backers 
in  his  invention  is  William  A.  Brady, 
president  of 
that  associa- 
t  i  o  n  ,  who 
has  prophe- 
sied that  this 
new  "Unit 
Orchestra" 
will  shortly 
displace  the 
usual  orches- 
tra in  the- 
aters. 

This  instru- 
ment is  on  the 
order  of  a 
pipe-  organ 
with  the 
usual  pipes, 
but  supplemented  with  a  great  many 
more  contrivances  for  tonal  colors  than 
the  regular  pipe  organ  which  we  know, 
and  with  sets  of  reeds,  flute  and  even  a 
sort  of  string-like  sounding  stops  and 
pipes,  which  resemble  the  violin  family 
of  tones.  Besides,  there  are  many  per- 
cussion stops  such  as  the  various  drums, 
cymbals  and  castanets ;  there  are  also  the 
cleste,  harp,  xylophone  and  bells.  The 
advantage  of  the  Unit  Orchestra  over 
any  other  pipe  organ  or  mechanical 
player  is  that  it  brings  forth  really  or- 
chestral effects  and  can  be  played  like  a 
solo  instrument  with  the  manifold  colors 
and  combinations  (if  a  symphony  orches- 
tra. 

The  performer  is  not  restricted  to  cer- 
tain records  or  rolls  in  the  choice  of  bis 
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selections ;  he  need  not  wait  for  rolls  of 
the  pieces  he  wishes  to  play,  but  he  can 
take  the  score  of  any  composition,  no 
matter  how  difficult  or  intricate,  and  re- 
produce it  with  all  its  shadings  on  the 
instrument.  The  artist  manipulating  the 
instrument  retains  his  individuality  of  in- 
terpretation, he  can  exercise  his  musical 
taste  and  style,  he  is  only  limited  by  the 
existing  literature  of  all  kinds  of  music, 
whether  symphonic,  choral,  operatic,  vo- 
cal or  instrumental. 

A  theater  which  employs  but  a  small 
orchestra  of  not  more  than  ten  men  and 
a  leader  must  figure  on  a  yearly  expense 
for  music,  which  amounts  to  thousands 
of  dollars  per  annum.  Taking  a  mini- 
mum amount,  say,  of  ten  men,  would 
mean  an  outlay  of  $250  per  week  and 
for  only  a  short  season  of  30  weeks,  it 
would  sum  up  to  $7,500  during  the  year. 
Even  if  the  initial  price  of  the  Unit  Or- 
chestra should  amount  to  nearly  that,  in 
two  years,  and  an  artist  of  the  first  rank 
be  engaged  to  play  it,  there  would  un- 
doubtedly be  a  balance  to  the  credit  side 
of  the  Unit  Orchestra. 

An  organ  of  the  approximate  dimen- 
sions of  the  Unit  Orchestra  has  been  in 
use  for  several  years  at  Ocean  Grove, 
N.  J.,  during  the  summer  chautauquas 
held  under  the  auspices  of  the  National 
Association  of  Organists  and  Mr.  Clar- 
ence Reynolds,  a  friend  of  Mr.  Hope- 
Jones,  has  served  as  official  organist  for 
the  association.  Here  both  Madame 
Schumann-Heink  and  Madame  Lillian 
Nordica  have  sung  to  the  accompaniment 
of  this  organ  and  have  expressed  them- 
selves in  highly  commendatory  fashion 
concerning  its  practical  utility  for  their 
purposes. 

It  would  undoubtedly  have  a  strong 
tendency  to  improve  the  standard  of  the 
music  heard  in  hotels  and  in  the  theaters 
during  the  entre  acts,  and  while  the 
larger  artistic  symphony  orchestras 
would  not  be  affected  in  their  higher  mu- 
sical spheres,  the  general  musical  taste 
would  receive  a  decided  uplift  through 
the  installation  of  the  Unit  Orchestra  in 
the  smaller  theaters  and  in  other  places 


where  music  is  made  one  of  the  features 
of  entertainment. 

There  is  also  a  similar  instrument  in- 
stalled in  the  Statler  Hotel  in  Buffalo, 
N.  Y.,  where  the  pipes  are  placed  in  one 
of  the  hotel  rooms  on  the  fourth  floor, 
while  the  keyboards,  there  are  two  of 
them,  are  respectively  in  the  main  din- 
ing room  and  in  the  gentlemen's  grill 
room,  either  of  which  can  be  played  with 
equal  facility.  The  tone  is  "shot  down 
from  the  fourth  floor  by  a  system  of 
deflectors,"  so  Mr.  C.  Gordon  Wedertz 
tells  me.  Mr.  Wedertz  is  organist  and 
choirmaster  at  St.  Bartholomew's  church 
in  Englewood,  Chicago,  and  has  made  an 
exhaustive  study  of  the  instrument. 

Mr.  Wedertz  has  had  many  conver- 
sations with  Mr.  Hope-Jones  concerning 
his  inventions  and  has  studied  the  Unit 
Orchestra  in  Buffalo  exhaustively.  He 
has  trained  boys'  choirs  for  a  number  of 
years,  and  also  drilled  the  mixed  chorus 
which  is  employed  behind  the  scenes  at 
the  performances  of  Wagner's  musical 
drama,  "Parsifal,"  when  it  was  given  in 
Chicago  two  successive  years  at  the  Au- 
ditorium by  the  Metropolitan  Grand  Op- 
era Company,  under  Mr.  Dippel's  man- 
agement. 

Concerning  the  Unit  Orchestra,  Mr. 
Wedertz  says :  "It  is  operated  both  elec- 
trically and  pneumatically,  the  process 
being  in  no  wise  more  intricate  or  com- 
plicated than  in  the  usual  organs." 

The  establishment  of  a  Unit  Orchestra 
in  the  Cort  Theater  in  Chicago  has  added 
another  test  of  its  efficiency,  and  this 
opens  up  a  new  field  for  the  musician. 
That  it  will  take  a  skilled  artist  to  manip- 
ulate it  is  true,  but  it  will  also  carry  with 
it  a  remuneration  commensurate  with 
the  artistic  ability  of  the  performer. 

It  is  the  intention,  I  believe,  to  open  a 
school  for  the  instruction  of  musicians 
to  learn  the  art  of  playing  the  Unit  Or- 
chestra, and  its  superiority  for  the  pur- 
poses mentioned  above,  over  the  small 
and  indifferently  organized  hotel  or  the- 
ater orchestras,  will  soon  make  it  one 
of  the  most  popular  musical  instruments. 


Locomotive  That  Hauls  Its  Own  Power 


It  has  always  been  considerable  of  a 
problem  to  get  the  ore  out  of  the  mine 
safely  and  cheaply.  At  first  it  was 
loaded  into  little  cars  and  pushed  out  by 
huskies  with  more  muscle  than  brains. 
Small  mules  or  burros  were  pressed  into 
service  and  did  well  within  their  limita- 


much  work.     It  remained  for  electricity 
to  solve  the  problem. 

In  some  mines  a  trolley  locomotive 
similar  to  the  ordinary  street  car  does 
the  hauling.  In  others,  where  there  is 
little  room  overhead,  the  trolley  wire 
was  too   dangerous   for   the   miners,  or 


OUTSIDE  THE   MINE  THE   TROLLEY  IS  USED 

tions.  The  steam  locomotive  was  tried, 
but  it  used  up  too  much  of  the  precious 
air.  The  compressed  air  locomotive 
brought  in  air,  but  not  enough  to  keep 
itself  going  very  long,   let  alone   doing 


BATTERY    TENDER    WITH    BATTERIES    CHARGING 

the  sparks  that  flew  when  the  trolley 
pole  slipped  off  were  likely  to  ignite  the 
explosive  gases  that  accumulated.  Hence 
came  the  storage  battery  locomotive. 
The    one    shown    in    the    photograph    is 


THE  ELECTRIC   LOCOMOTIVE   SOLVES   THE   mink   HAULAGE    PROBLEM 
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remarkable  in  that  the  battery  is  carried 
on  a  separate  tender  and  as  the  storage 
battery  is  the  source  of  power  it  may 
be  said  that  this  locomotive  hauls  its 
own  power. 

The  battery  consists  of  208  of  the  lat- 
est Edison  nickel-steel  cells,  which  seem 
to  stand  the  severe  banging  they  get  when 


the  chauffeur  on  this  locomotive  under- 
takes to  start  a  string  of  loaded  ore  cars 
in  motion  by  running  into  them  at  top 
speed. 

When  the  locomotive  is  outside  the 
it  sets  the  tender  on  a  sidetrack  for 
charging  and  runs  from  an  overhead 
trolley. 


SAWING  THROUGH  STEEL 


An  unusual  sight  to  the  layman  but 
a  familiar  one  to  workers  in  a  steel  mill 
is  the  cutting  in  two  of  heavy  pieces  of 


throwing  off  showers  of  hot  iron  sparks. 
The  saw  is  covered  by  a  strong  metal 
hood  to  keep  the  particles  of  iron  saw- 


SAWING  THROUGH  STEEL 


steel.  The  picture  shows  a  30  horse- 
power motor  turning  a  saw  45  inches  in 
diameter  at  a  speed  of  1,700  revolu- 
tions per  minute  as  it  rapidly  eats  its 
way   through   an   80   pound    steel    rail, 


dust  from  flying  about.  The  cover  also 
confines  water  which  is  directed  under 
pressure  upon  the  rail  where  the  cutting 
is  being  done  to  keep  the  rail  partially 
cool. 
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Telephone  Features  at  a  Masked 
Ball 

A  novel  circulating  telephone  exchange 
operator  was  a  feature  of  a  masked  ball 
recently  given  in  Braddock,  Pa.  The 
young  woman  was  equipped  with  a  breast 
transmitter    and    head    receiver,    which 


room  were  enabled  to  talk  from  the  floor 
to  friends  in  any  part  of  the  city — this 
service  being  free  and  unlimited. 


CIRCULATING   TELEPHONE  AT  A  MASKED  BALL 


A  German  Precaution 

An  investigation  was  recently  made  in 
Germany  to  determine  whether  any  acci- 
dents had  ever  been 
caused  in  gas  works  by 
the  ignition  of  gas  with 
sparks  from  telephone 
instruments.  No  such 
accident  had  ever  been 
reported,  although  it 
was  found  by  experi- 
menting that  gas  could 
be  ignited  in  this  way 
if  it  were  projected 
upon  the  instruments 
while  they  were  in 
operation.  After  this 
test  it  was  decided  that 
the  use  of  telephones 
in  gas  works  would  be 
permitted,  provided  the 
instruments  were  in- 
closed in  a  guard  of 
fine  wire  gauze. 


were  connected  in  series  and  terminated 
in  a  cord  and  two-conductor  plug.  She 
also  carried  in  her  hand,  for  the  use  of 
the  other  dancers,  a  Dean  bull  neck  type 
common  battery  desk  set  which  also  ter- 
minated in  a  two-conductor  cord  and 
plug.  This  type  of  desk  set  was  used 
because  of  its  lightness.  A  line  was  run 
into  the  hall  and  terminated  in  a  strip 
of  ten  jacks.  These  jacks  were  multi- 
plied so  that,  no  matter  which  one  you 
put  the  plug  into  you  would  get  the  op- 
erator. 

The  equipment  was  furnished  and  in- 
stalled by  the  Pittsburgh  &  Allegheny 
Telephone  Company.  The  participants 
in  the  affair  were  at  first  unconscious  of 
the  fact  that  actual  telephone  service 
would  be  given.  When  the  discovery 
was  made  dancers  throughout  the  ball 


Religion  Advertising 

Salvation  is  free,  but  it  is  certainly 
costing  a  lot  of  money  in  New  York 
City  during  the  activities  of  the  Men  and 
Religion  Forward  Movement.  This  may 
be  a  paradox,  but  to  invite  men  to  visit 
the  churches  of  New  York,  and  to  extend 
this  invitation  by  means  of  electric  signs 
along  Broadway,  is  expensive. 

At  Twenty-third  Street  and  Broadway, 
the  beginning  of  the  "Great  White  Way." 
is  placed  a  sign  with  letters  131..  feet 
high,  reading: 

"Welcome  for  Everybody  in  the 
Churches  of  New  York.  Religion  for 
Men  and  Men  for  Religion." 

This  sign,  it  is  stated  by  those  in 
charge  of  the  Movement,  is  bul  the  lie- 
ginning  of  a  campaign  of  church  adver- 
tising. 
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Looping-the-Loop 

A  peculiar  accident  happened  to  line- 
man Jas.  McDonald,  while  reclipping  an 
aerial    cable   at    Tefferson   and    Knicker- 


electricity.  In  addition  to  being  taught 
telegraphy  the  students  are  instructed  in 
the  use  of  the  telephone  in  railroad  work, 
and  are  taught  to  keep  the  station  ac- 
counts.    A  miniature  railroad  is  used  to 
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Jy  Courtesy  of  the  Telephone  Renew. 

SHOWING  HOW  THE  LINEMAN  SWUNG  THROUGH  THE  AIR  WHEN  HIS  HAND  LINE  WAS  PICKED 
UP  BY  AN  AUTOMOBILE.    AFTER  REGAINING  HIS  BALANCE  HE  COOLLY  RESUMED  WORK 


bocker  Avenues,  Brooklyn.  McDonald's 
hand  line  having  fallen  to  the  street,  a 
passing  automobile  became  entangled 
therein,  and  while  the  rope  broke  from 
the  strain,  McDonald  was  caused  to 
make  two  complete  revolutions  of  the 
strand  and  cable.  Apparently  no  damage 
was  done  either  to  machine  or  man. 


A  Railroad  Telegraph  School 

In  order  to  train  telegraph  operators, 
the  Pennsylvania  Railroad  has  been 
maintaining  a  school  of  telegraphy  at 
Bedford,  Pa.  The  school  is  equipped 
with  the  most  modern  appliances,  while 
the  library  is  well  stocked  with  books  on 


give  practical  demonstrations  in  train 
operation.  It  takes  from  six  to  eight 
months  to  complete  the  course,  after 
which  graduates  of  the  school  are  given 
employment  on  the  Pennsylvania  Rail- 
road. 


Pitchblende  Mining 


It  is  announced  that  the  Austrian  gov- 
ernment will  shortly  purchase  the  pitch- 
blende mines  of  Joachimstal  at  a  cost  of 
nearly  $500,000.  The  mines  are  able  to 
produce  five  grams  of  radium  annually, 
which  at  the  current  value  of  $90  a  milli- 
gram means  a  lot  of  money  for  one  gram. 
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Reciprocating  Electric  Drill 

This  electric  drill  is  eating  its  way 
into  solid  stone,  impelled  by  800  blows 
in  a  minute.  The  little  motor  uses  up 
only  y%   horsepower  of  electric  energy. 


Four  Methods  of  Picture 
Projection 

The  Universal  projectoscope  combines 
in  one  piece  of  apparatus  four  methods 
of  picture  projection.  The  direct  pro- 
jection of  a  picture  upon  a  screen  is  ac- 
complished by  the  use  of  a  glass  slide 
upon  which  the  picture  is  made  and 
through  which  the  rays  from  the  arc 
lamp  pass.  In  opaque  projection,  pictures, 
cards,   or   drawings   are   placed   on   the 


PROJECTOSCOPE 


WORKING   WITH   THE    RECIPROCATING   DRILL 

The  mechanical  principle  is  the  convert- 
ing of  rapid  rotary  motion,  supplied  by 
the  motor,  into  reciprocating  motion,  by 
means  of  a  circular  cam,  a  ball  bearing, 
a  floating  ring  and  a  spring,  which  con- 
stitute the  basic  principle  of  the  patent. 
This  machine  is  suitable  for  concrete, 
tile,  stone  or  brick  drilling.  As  the  drill 
point  strikes  the  stone,  under  the  terrific 
bombardment  of  blows,  it  is  slowly  re- 
volved by  hand  or  by  an  automatic 
arrangement. 


table  shown  under  the  middle  of  the  ma- 
chine and,  by  light  thrown  upon  them 
and  reflected  by  a  mirror,  the  screen  re- 
ceives the  picture.  In  each  case  lenses 
are  used  to  concentrate  and  direct  the 
light  to. the  screen.  A  third  interesting 
feature  of  this  lantern  is  the  device  for 
producing  pictures  from  microscope 
slides  by  a  slight  adjustment  of  lenses, 
and  a  fourth  advantage  is  in  being  able 
by  the  mirror  to  project  pictures  in  their 
original  colors  upon  the  ceiling  This 
last  feature  can  be  made  use  of  by 
decorators. 
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Coin  Operated  Piano 


The  "Ariston"  is  a  piano.  But  the 
word  "piano"  does  not  begin  to  convey 
an  idea  of  all  that  the  instrument  will 
accomplish.  By  pushing  in  a  little  lever 
the  music  changes  instantly  to  that  of 


Current    Converter    for   Private 
Garages 

Battery  charging  must  be  accomplished 
by  direct  current;  that  is,  current  which 
flows  continuously  in  one  direction  in- 
stead of  reversing  its  direction  of  flow 


THE  ARISTON  COIN  OPERATED  PIANO 


an  orchestra  with  drum,  cymbals,  wood 
winds  and  all. 

The  mechanism,  including  the  bellows 
and  piano  movement,  is  operated  by  a 
small  motor  as  shown  in  the  cut.  The 
music  is  produced  pneumatically  by 
means  of  a  perforated  roll  containing 
20  compositions.  From  one  to  20  nick- 
els may  be  deposited  in  the  coin  slot 
and  the  piano  continues  to  play  one  tune 
after  another  automatically  as  long  as 
the  money  lasts.  When  the  twentieth 
coin  is  used  the  music  roll  is  automatic- 
ally rewound  and  stops  in  position  for 
the  first  tune. 

,  This  instrument  is  intended   for  pub- 
lic places  such  as  cafes,  hotels,  etc. 


many  times  per  second  as  in  the  case 
of  alternating  current.  Since  the  cur- 
rent most  commonly  used  in  light  and 
power  circuits  is  alternating,  a  converter 
must  be  used  to  change  it  to  direct  for 
charging  batteries. 

One  way  of  doing  this  is  to  use  a 
converter  as  shown  in  the  illustration. 
This  is  a  small  machine  resembling  a 
motor,  but  it  has  two  windings  on  its 
armature.  One  is  the  motor  winding, 
which  is  fed  from  the  alternating  cur- 
rent circuit  and  causes  the  armature  to 
revolve.  The  other  winding  is  the  same 
as  that  of  a  direct  current  dynamo,  and 
it  supplies  direct  current  to  the  battery 
charging  circuit  through  a  commutator. 
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CURRENT    CONVERTER    IN    PRIVATE    GARAGE 

In  fact,  we  have  a  motor  and  a  dynamo 
in  one  machine. 

The  advantage  of  this  unit  lies  in  the 
fact  that,  in  addition  to  possessing  the 
efficiency  and  reliability  of  the  large  mo- 
tor-generators used  in  large  charging 
stations,  it  is  of  a  size  and  capacity 
suitable    for   use    in    private    garages. 


Sealing  Wax  Melter 

The  old-fashioned  way  of  placing  seal- 
ing wax  upon  letters  and  packages ;  that 
is,  by  holding  a  stick  of  wax  in  one  hand 
and  a  match  or  alcohol  lamp  in  the  other, 
has  been  brought  up  to  date  by  the  elec- 
tric wax  melter.  A  metal  bowl  for  the 
wax  with  a  heating  unit  in  the  bottom, 


SEALING  WAX  MELTER 


legs  for  setting  on  the  table  and  a  cord 
and  plug  for  ready  attachment  to  the 
lighting  circuit,  complete  the  device  ex- 
cept for  the  most  important  feature. 
This    consists   of    a    small    lover    handle 


convenient  to  the  main  handle  by  the 
pressing  of  which  the  bottom  of  the 
wax  pot  is  opened  to  allow  the  amount 
of  hot  wax  required  to  run  out. 


Baby  Spark  Coil 

This  is  the  smallest  stock  spark  coil 
in  the  world.  The  coil  itself  is  2^/g  inches 
long,    i]/2    inches   wide   and    1V2    inches 


BABY   SPARK   COIL 

high,  and  is  being  used  regularly  by  a 
well  known  manufacturer  of  miniature 
gas  engines.  While  this  coil  is  small 
enough  to  be  used  as  a  paper  weight,  it 
is  a  perfect  working  model  and  is  un- 
usually efficient  for  its  size.  It  is  de- 
signed to  be  operated  in  connection  with 
three  ordinary  dry  batteries. 


Laundry  in  a  Bank  Vault 

A  ten  days'  job  of  ironing  was  re- 
cently completed  in  the  vault  of  a  Wall 
Street  bank  because  of  the  fire  in  the 
Equitable  Building,  New  York  City. 
Pieces  of  paper,  3,000  in  number, 
representing  more  than  $3,000,000 
were  taken  from  sub-cellar  vaults 
of  the  burned  building.  The 
papers  were  water  soaked  almost 
to  a  pulp.  Blotting  paper  was  re- 
sorted to  in  an  effort  to  remove  the 
water  but  without  success.  Electric 
fans  were  then  tried,  the  notes  and 
papers  being  carefully  hung  on  lines  in 
the  vault.  When  the  air  from  the  fan- 
had  carried  away  nearly  all  of  the  mois- 
ture a  half  dozen  electric  pressing  iron- 
completed  the  work,  each  paper  being 
ironed  out  on  an  ordinary  board.  Of 
the  3,000  pieces  not  one  was  left  in  had 
condition. 
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Heating  Combs  Electrically 

As  a  cheap  substitute  for  an  electric 
hair  drier,  a  German  firm  is  putting  out 
a  comb  warmer  into  which  a  flat  comb 


ELECTRIC   COMB   HEATER 

can  be  slipped.  When  thus  warmed,  the 
comb  not  only  helps  to  dry  the  hair  if 
the  latter  is  wet,  but  also  avoids  the  fric- 
tion sparks  and  the  crackling  which  are 
so  objectionable  in  cold  weather. 


Gasoline-Electric  Street 
Sweeper 

There  are  four  of  these  machines  in 
successful  operation  in  New  York  and 
eight  others  will  be  sent  to  Boston  short- 
ly. The  prime  mover  is  a  four  cylinder 
gasoline  engine  which  drives,  by  a  silent 
chain,  two  dynamos  which  furnish  the 
current  to  electric  motors  performing  the 
various  operations.  The  motors  are  an 
advantage  in  this  case,  over  direct  drive 
by  the  engine,  owing  to  the  simplicity  of 
application  and  ease  of  control. 


A  revolving  brush,  coming  in  contact 
with  the  street  surface,  brushes  the  dirt 
onto  a  conveyor  belt  operating  in  a  steel 
chute.  The  dirt  is  carried  up  into  a 
large  tank,  from  whence  it  can  be 
dumped  from  the  bottom  at  suitable  in- 
tervals. 

In  order  to  prevent  dust  from  being 
stirred  up  by  the  broom,  an  exhaust  fan, 
driven  by  a  small  motor,  is  used ;  the  set 
being  placed  in  a  small  compartment  at 
the  forward  end  of  the  body  and  pro- 
vided with  a  suitable  screen  to  prevent 
the  escape  of  dust. 

Locking  Up  Lamps  to 
Prevent  Theft 

There  is  a 
growing  demand 
for  a  device  to 
prevent  the  theft 
of  lamps,  and  at 
the  same  time  to 
prevent  the  over- 
loading of  cir- 
cuits, as  in  theater 
dressing  rooms, 
by  plugging  too 
large  a  number  of 
laundry  irons, 
curling  irons,  etc., 
into  the  lamp 
sockets.  The  A  L0CKED  XAMP  CAGE 
latest  method  is  shown  in  the  cut.  A 
base  fitting  over  the  outlet  carries  a 
strong  metal  cage  which  is  locked 
over  the  lamp.  Unau- 
thorized persons  cannot 
make  way  with  the  lamp 
or  insert  another  current 
consuming-  device. 


GASOLINE-ELECTRIC     STREET 


A  motion  picture  the- 
ater has  been  fitted  up 
in  the  Royal  Palace  at 
Bangkok.  The  exhibi- 
tions are,  as  a  rule,  in- 
tended only  for  the 
royal  family,  although 
at  certain  times  the  gen- 
eral public  is  admitted 
to  the  theater. 
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Dust  Collector  on  Polishing 
Machines 


More  attention  is  being  given  to  pro- 
viding safeguards  for  workmen  in  shops 
and  factories  where  dust  particles  are 
thrown  into  the  air  by  grinding,  polish- 
ing and  burring  machines. 

The  electric  motor  as  shown  in  the 
illustration  affords  a  means  of  operating 


DUST    COLLECTOR 

a  suction  dust  collector  on  such  machines 
as  well  as  of  operating  the  machine  itself. 
The  grinding  and  buffing  wheels  are 
partially  surrounded  by  a  metal  hood, 
while  a  fan  and  receptacle  below  com- 
plete the  suction  outfit. 


Moisture  Regulator  For  Rooms 

In  heating  houses  in  winter  the  most 
common  complaint  is  that  the  air  is  too 
dry.  This  dryness  is  usually  called  to  our 
attention  first  by  its  effect  upon  furniture. 

Various  devices  to  provide  the  neces- 
sary moisture  are  used  and  among  them 
an  electric  Humidor.  The  arrangement 
of  the  apparatus  is  shown  in  the  illustra- 
tion. A  30  watt  incandescent  is  held  par- 
tially submerged  in  the  water  in  the  pan 
and  a  thermometer  regulates  the  turning 
off  and  on  of  the  lamp,  according  to  the 


MOISTURE  REGULATOR 


temperature  of  the  water,  the  burning  of 
the  lamp  being  thus  regulated  so  that 
more  or  less  water  is  evaporated. 


Extension  Lamp  Arm 


A  convenient  fixture  for  making  a 
single  light  more  serviceable  is  here 
illustrated.      The    Lazilite    extension    is 


EXTENSION  LAMP  ARM 


ml 


enables 

within 
simply 


constructed  of  steel  stl 
the  light  to  reach  any  point 
a  circle  ten  feet  in  diameter  by 
moving  the  lamp  to  the  desired  position. 
The  fixture  is  supplied  finished  in  dull 
nickel,  brass  or  oxidized  silver  and  is 
equipped  with  a  cord  adjuster  ior  raising 
or  lowering  the  light. 
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A  "Walking"  Saw 

Again  the  mountain  seems  to  be  com- 
ing to  Mahomet,  for  sawmill  operators 
are  learning  that  it  is  often  easier  to 
move  the  saw  than  the  timber.  Instead 
of  sliding  the  bulky  and  heavy  log  past 
the  saw,  the  log  is  rested  on  any  con- 
venient props  and  the  saw  teeth  are  at- 


form  with  the  whole  crane  moves  back, 
under  the  impulse  of  the  motors,  into 
the  building  and  at  the  same  time  the 


A  "WALKING"  SAW  AT  WORK 

tached  to  a  chain  driven  by  an  electric 
motor.  A  couple  of  sharply  pronged 
arms  on  the  carriage  of  the  motor  keep 
this  from  moving  endwise,  so  that  the  cut 
is  made  squarely  through  the  log.  Then 
the  little  car  is  quickly  moved  into  posi- 
tion for  another  cut,  a  single  man  being 
able  to  slide  it  along  while  it  would  take 
several  to  move  the  log. 

Unloading  the  Ships  at 
Montreal 

When  the  warehouses  of  the  harbor 
of  Montreal  were  built,  account  was  not 
taken  of  the  possible  mechanical  dis- 
charge of  ships'  cargoes.  When  elec- 
trically driven  unloading  apparatus  was 
taken  into  consideration,  it  was  found 
that  the  rooms  were  too  low  to  permit 
of  the  usual  type  of  crane.  In  conse- 
quence a  special  type  of  combination 
gantry  crane  and  derrick  was  devised. 
The  whole  apparatus  rests  on  a  wheeled 
platform,  and  as  this  is  moved  forward 
toward  the  entrance  the  great  arm  is 
thrust  out  over  the  hold  of  the  ship.  A 
traveling  carriage  on  this  arm  lets  down 
its  ropes  and  grappling  appliances  and 
seizes  the  box  or  crate.     Then  the  plat- 


MONTREAL  WAREHOUSE  CRANE 

traveling  carriage  with  its  load  is  run 
back  over  the  rearwardly  extending  arm 
of  the  crane  into  the  extreme  interior. 


Truck  with   Electric   Sign 

As  the  electric  truck  carries  a  good 
supply    of    electric    current,    it    is    not 


TRUCK    WITH    ELECTRIC    SIGN 

strange  that  one  company,  at  least,  has 
hit  upon  the  idea  of  installing  an  electric 
sign  on  each  side  of  the  vehicle.  This 
may  be  lettered  in  any  way  desired  to 
advertise  the  goods  of  the  vehicle  owner. 
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The  side  panels  of  the  truck  are  made 
of  sheet  iron,  lamps  being  installed  be- 
tween them.  In  each  outward  facing 
panel  the  letters  of  the  sign  are  inserted. 
The  letters  being  of  glass,  the  light 
shines  through  with  good  effect. 


Handy  Lamp  Bracket 

An  eight  candlepower  lamp  would 
often  replace  with  good  results  one  of 
sixteen  candlepower,  if  the  fixture  could 
be  so  located  that  the  light  shines  directly 


HANDY  LAMP  BRACKET 

on  the  required  place.  For  looking  in 
dark  closets,  playing  the  piano,  "reading 
in  bed,  writing,  and  for  numerous  other 
purposes  a  direct  light  fixture  is  conven- 
ient. The  device  illustrated  is  attachable 
to  the  writing  desk,  dresser,  etc.  by 
means  of  the  coiled  spring,  which  is 
covered  with  silk  for  home  and  office 
use,  and  with  rubber  for  shop  service. 


An  English  Telephone  Desk  Set 


The  accompanying  illustration  enables 
one  to  compare  the  English  idea  of  a 
desk  telephone  set  with  the  instruments 
used  on  this  side  of  the  Atlantic.  While 
the  American  manufacturer  arranges  the 


HOW   THE   ENGLISH   DESK   SET   IS   MADE 

bell  and  ringing  apparatus  so  that  it 
is  installed  on  the  wall  and  is  connected 
by  a  cord  to  the  transmitter  and  receiver, 
which  are  sometimes  secured  to  an  ad- 
justable arm,  the  English  set  places  the 
whole  somewhat  cumbersome  looking 
equipment  upon  the  arm.  The  receiver 
and  transmitter  are  connected,  the  con- 
necting bar  serving  as  a  handle  for 
holdingf  the  instrument  while  talkinQ-. 


Telephone  on  Church  Spire 


The  new  Episcopal  Cathedral  of  Saint 
John  the  Divine,  in  New  York  City,  con- 
tains a  complete  and  unique  system  oi 
telephones,  for  every  part  of  the  big 
building  is  linked  to  every  other  part 
through  a  central  switchboard. 

There  is  a  telephone  at  the  top  of  the 
spire,  more  than  400  feet  above  sea  level. 
.Another  instrument  is  placed  on  the  high 
est  point  of  the  dome.  There  is  a  tele- 
phone in  the  choir  loft,  while  another  in 
strument  is  at  the  elbow  o\  the  organist. 

The  system  extends  to  the  synod  hall. 
where  the  canons  have  their  offices,  ami 
to  the  choir  school. 


Electrical  Men  of  the  Times 


HORATIO  A.  FOSTER 


There  is  perhaps  no  better  illustration 
of  the  youth  of  electrical  science  than 
the  fact  that  Horatio  A.  Foster,  although 
he  did  not  take  up  electrical  work  until 
he  was  twenty-six,  and  is  still  in  middle 
life,  was  a  pioneer  in  the  days  when  men 
were  just  beginning  to  learn  some  of  the 
possibilities  of  electricity. 

Mr.  Foster's  name  is  familiar  to  every 
one  having  to  do  with  the  practical  appli- 
cations of  electricity, 
through  his  "Electri- 
cal Engineer's  Pocket- 
book,"  the  backbone 
of  every  American 
electrician's  working 
library.  Through  his 
connection  with  such 
projects  as  the  first 
Niagara  power  devel- 
opment, and  many 
large  electric  lighting 
and  traction  installa- 
tions, Mr.  Foster  is 
widely  known  in  his 
own  profession.  And 
it  adds  interest  to  his 
present  eminence  in 
his  field  that,  although 
he  is  a  member  of 
both  the  American 
Institute  of  Electrical  Engineers  and  the 
American  Society  of  Mechanical  Engi- 
neers, he  never  had  ariy  scientific  train- 
ing except  such  as  he  was  able  to  acquire 
from  practical  work  with  his  own  hands 
and  brain.  Otherwise,  as  he  says,  he  is 
a  graduate  of  H.  K. — Hard  Knocks. 

Mr.  Foster  was  born  in  a  suburb  of 
Philadelphia,  January  12,  1858,  but  his 
boyhood  was  spent  in  Northampton, 
Mass.,  where  he  left  the  High  School  in 
1876  to  go  to  work  in  a  cotton  mill.  In 
1877,  at  the  age  of  nineteen,  he  became 
superintendent  of   the   mill,   and   in  the 


next  six  years  so  increased  its  efficiency 
that  from  being  a  losing  venture  it  be- 
came a  ten  per  cent  investment.  In  1883 
he  went  to  New  York  to  work  for  Rice 
&  Warner,  a  firm  of  railroad  contractors. 
"One  morning  in  the  summer  of 
1884,"  says  Mr.  Foster,  "I  saw  a  news- 
paper paragraph  headed,  'A  New  Pro- 
fession for  Young  Men.'  It  spoke  of 
the  possibilities  of  electrical  engineering. 
I  had  never  heard  the 
term  'electrical  engi- 
neer,' but  I  decided  I 
wanted  to  be  one.  I 
had  picked  up  some 
mechanical  engineer- 
ing in  the  cotton  mill 
and  some  civil  engi- 
neering in  my  rail- 
road work,  but  in 
electricity  I  had  never 
even  so  much  as  wired 
a  bell." 

The  Daft  Electric 
Company  was  manu- 
facturing motors  at 
Jersey  City  Heights. 
Young  Foster  got  em- 
ployment there  as  an 
apprentice,  and  less 
than  a  year  after  he 
started,  in  April,  1885,  he  was  selected 
to  go  to  Baltimore,  where  the  Daft  Com- 
pany had  taken  a  contract  to  equip  a 
two-mile  electric  railroad  for  the  Balti- 
more Union  Passenger  Railway.  Two  or 
three  experimental  electric  railways  had 
previously  been  laid  in  private  grounds 
and  at  expositions,  but  even  among  elec- 
tricians there  was  serious  division  of 
opinion  as  to  whether  electricity  could 
ever  be  used  successfully  for  motive 
power. 

At  first  it  looked  as  though  the  skep- 
tics were  right,  for  the  Baltimore  road 
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consistently  refused  to  run.  It  was  a 
third  rail  system,  with  the  unprotected 
current  rail  in  the  middle.  Numerous 
attempts  to  carry  the  current  from  the 
dynamo  to  the  other  end  of  the  track 
failed,  until  Foster  devised  a  plan  of 
copper  wire  bonds  for  electrically  con- 
necting the  rails,  substantially  such  as 
were  generally  adopted  later  in  street 
railroad  practice.  The  theory  of  the 
unprotected  third  rail  was  that  a  low 
potential  current  such  as  was  proposed 
to  be  used  would  not  hurt  anyone. 

"The  first  day  the  current  was  turned 
on,"  says  Mr.  Foster,  "a  fine  Jersey  cow 
with  a  chain  dangling  from  her  neck 
got  out  of  her  pasture  and  started  to 
cross  the  track.  She  got  half  way  across, 
the  chain  struck  the  third  rail,  and  bossy 
calmly  and  immediately  died.  The  first 
car  was  started  that  night — there  were 
two  of  them,  named  'Ohm'  and  'Volt.' 
One  or  the  other  was  in  the  repair  shop 
all  the  time.  The  first  one  out  had  gone 
a  few  rods  when  a  pinion  slipped  and 
stopped  it  effectively.  An  old  horse 
started  toward  the  car  to  investigate.  He 
put  one  foot  on  the  third  rail  and  de- 
parted, via  the  electric  railroad,  for  horse 
heaven.  The  third  rail  was  protected 
before  any  more  attempts  were  made." 

It  was  a  peculiar  coincidence  that  21 
years  later,  in  1906,  Mr.  Foster  was  the 
engineer  selected  to  superintend  the  re- 
building of  the  entire  power  plants  of 
the  Baltimore  electric  railroads. 

In  1886  Mr.  Foster  entered  the  em- 
ployment of  the  Thomson-Houston  Com- 
pany and  remained  with  them  five  years, 
during  which  time  he  was  for  a  year 
in  charge  of  the  engineering  department 
of  their  Philadelphia  business,  and  for 
three  years  superintendent  and  engineer 
of  their  arc  lighting  plant  in  New  York. 

The  census  of  1890  was  the  first  in 
which  the  government  took  notice  of 
electrical  industries.  In  1891  Mr.  Fos- 
ter was  retained  by  the  census  office  as 
chief  electrical  expert. 

Then,  early  in  1893, he  went  to  Chicago 
as  editor  of  "Electrical  Industries,"  and 
made  a  complete  and  detailed  report  for 


the  various  issues  of  that  paper  on  the 
electrical  and  mechanical  exhibits  at  the 
World's  Fair.  In  Chicago  he  met  Pro- 
fessor George  Forbes  of  London,  chief 
consulting  engineer  for  the  Niagara  Falls 
Power  Company,  and  at  the  close  of  the 
Fair  went  to  New  York  to  take  charge 
of  Professor  Forbes'  American  office. 
He  thus  had  a  hand  in  the  inauguration 
of  the  greatest  electrical  project  that  had 
been  dreamed  of  up  to  that  time,  and 
personally  worked  out  many  of  the  de- 
tails of  the  great  installation,  including 
the  methods  of  testing  the  huge  dynamos. 
While  associated  with  Professor  Forbes 
he  was  also,  for  a  short  time,  editor  of 
"Electric  Power."  In  1895  Mr.  Foster 
located  in  Buffalo  as  a  consulting  engi- 
neer and  made  for  the  Cataract  Power  & 
Conduit  Company  what  was  probably  the 
first  accurate  series  of  tests  of  existing 
steam  and  electric  power  plants  that  had 
ever  been   made   in   the   United   States. 

In  1906  Mr.  Foster  became  associated 
with  L.  B.  Stilwell  in  the  rebuilding  of 
the  Baltimore  power  houses,  and  in  1907 
he  became  associated  with  Bion  J.  Ar- 
nold, in  the  appraisal  of  electric  railroad 
and  lighting  properties,  especially  the 
Metropolitan  Traction  Company  of  New 
York  and  properties  in  Southern  Cali- 
fornia. 

Mr.  Foster's  first  book,  "The  Elec- 
trical Engineer's  Pocketbook,"  had  its 
inspiration  in  an  early  mechanical  engi- 
neer's pocketbook  which  one  of  the 
mechanics  in  the  cotton  mill  in  North- 
ampton showed  him  in  1878.  The  idea 
of  producing  such  a  manual  for  elec- 
trical engineers  occurred  to  him  soon 
after  he  engaged  in  electrical  work,  and 
he  began  then  accumulating  data  to  be 
included  in  it.  It  was  nearly  fifteen 
years  later  before  the  first  edition  was 
published,  but  it  was  the  first  book  of 
its  kind  even  then.  Mr.  Foster  is  devot- 
ing himself  to  the  valuation  of  public 
utilities  and  has  just  brought  out  a  sec 
ond  book,  "Engineering  Valuation  of 
Public    Utilities." 

Frank  Parkeb  Stockbridge. 
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The  Lure  of  Beauty 


"A  beautiful  woman 
smiling  betokens  an  empty 
purse  gaping,"  so  runs  an 
eastern  proverb,  but  most 
women  would  willingly 
empty  their  purse  in  order 
to  be  beautiful.  Skin  deep 
beauty  carries  a  conviction 
that  the  tactful  woman  can 
deepen  and  make  fast  with 
her  wits,  and  if  a  woman 
be  not  clever,  if  she  be 
lovely,  she  has  a  personal 
asset  that  allures.  Even 
the  clever  woman  cannot 
afford  to  be  neglectful  of 
personal  charm  if  she 
wishes  to  attract  to  herself 
the  delighted  glance.  A 
woman  should  attract  at  first  sight,  since 
slow  processes  do  not  belong  to  this  day 
of  quick  scrutiny  and  active  estimate. 
The  modern  woman  is  not  permitting 
herself  to  get  old  and  grow  gray,  even 
though  she  may  have  brought  up  a  suit- 
able family.  She  goes  out  of  the  four 
walls  of  her  home,  joins  various  organi- 
zations and  perhaps  becomes  a  club  presi- 
dent. But  before  she  does  this,  with 
mirror  in  hand,  she  has  an  interview  with 
herself.  She  considers  the  practical  and 
beautiful  method  of  winning  to  herself  a 
large,  spontaneous  approval. 

Suppose  she  detects  some  flaws,  a  line 
here  and  there,  a  wrinkle,  a  complexion 
slightly  impaired,  a  dullness  of  eye,  a 
sagging  of  the  facial  muscles — what  does 


she  do?  The  wise  woman 
betakes  herself  straightway 
to  a  modern  salon  de 
beaute,  where  a  special  re- 
search has  been  made  in  the 
study  of  beauty  values  and 
where  she  may  call  to  her 
aid  scientific  and  hygienic 
helpfulness.  She  comes 
forth  a  beautiful  woman, 
smiling  with  a  fresh  new 
outlook  upon  life. 

The    modern    salon    de 
beaute     is     very     different 
from   the   old-time   beauty 
\\  parlor  and  the  methods  of 

%iM  treatment  are  radically  dif- 

ferent. There  is  a  spacious- 
ness and  artistic  beauty 
about  the  rooms.  The  decorations  of 
wall  and  ceiling  and  the  entire  furnish- 
ings are  exquisitely  harmonious.  There 
are  reposeful  waiting  rooms  where  ladies 
who  come  in  tired  can  rest  while  waiting 
for  an  appointment.  A  cloak  and  check- 
ing room  and  telephone  booths  make  up 
some  of  the  conveniences.  The  part  of 
such  an  establishment  given  over  to  the 
treatments  is  complete  and  sanitary  in 
every  detail.  The  floors  are  of  mosaic, 
the  booths  are  partitioned  in  white  enam- 
eled steel.  The  chairs  are  comfortable, 
the  toilet  tables  handsome.  But  best  of 
all,  every  brush,  comb,  massage  device 
or  other  article  in  use  in  the  modern 
beauty  establishment,  is  freshly  sterilized 
for  each  treatment. 
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The  modern  facial  treatment  is  a  com- 
plete change  from  old  methods.  In  the 
first  place  it  is  strictly  a  cold  water 
treatment.  There  is  no  face  steaming, 
no  hot  water  used,  no  swathing  of  the 
face  in  hot  towels.  Hot  water  may  be 
temporarily  stimulating,  but  it  makes  the 
muscles  flabby  and  it  has  a  tendency  to 
make  the  face  dry  and  withered.  Mrs. 
Gervaise  Graham  was  the  first  to  intro- 
duce and  insist  upon  a  strictly  cold  water 
treatment  and  to  discard  hot  towels  and 
all  hot  applications.  One's  face  is  first 
cleaned  with  a  cleansing  liquid  on  a  bit 
of  absorbent  cotton,  gauze  covered.  This 
is  to  prevent  the  cotton  from  sticking. 


recommended  for  body  and  spinal  treat- 
ments. Faradic  electricity  is  the  kind 
that  is  used,  beginning  with  a  very  gentle 
current  from  a  dry  battery.  The  opera- 
tor administers  the  electricity  through 
her  finger  tips,  one  of  the  connections 
with  the  battery  being  fastened  to  her 
wrist.  The  other  is  held  in  the  hand  of 
the  candidate  for  the  beauty  league.  The 
operator  works  over  the  skin  very  care- 
fully and  against  the  lines.  All  facial 
treatment  must  be  gentle.  The  skin  is 
held  in  place  and  not  moved  about  any 
more  than  is  necessary.  In  scalp  treat- 
ment the  reverse  is  true.  The  scalp  is 
agitated  as  much  as  possible,  to  loosen 


Then  the  hydro-vacu  treatment  is  used. 
A  cold  water  tank  transmits  the  water 
through  a  long  rubber  tube  to  a  vacuum 
cap  which  is  gently  pressed  on  the  skin 
and  moved  about  from  place  to  place. 
The  tissues  are  lifted  out  of  old  set 
grooves  and  impurities  removed.  From 
the  vacuum  cap  through  another  tube 
the  waste  water  runs  into  a  pail.  The 
face  is  then  wiped  with  absorbent  cot- 
ton and  the  skin  food  is  applied.  Elec- 
tricity now  comes  in  as  an  aid  to  the 
would-be  beauty.  It  is  used  chiefly  on 
account  of  its  curative  and  stimulating 
effects.  The  vibrator  is  too  strenuous 
for    facial    treatment,    but    it    is    highly 


it  and  make  it  pliable.  Then  there  is  now 
a  tired  eye  treatment  in  which  electricity 
is  used  very  successfully. 

After  the  lines  and  flaws  of  the  face 
have  been  treated,  the  Cupid's  bow  of 
the  mouth  is  worked  up  with  the  fingers, 
the  muscle  about  the  mouth  is  gently 
massaged  and  the  eyes  receive  a  special 
massage.  The  throat  and  back  of  the 
neck  also  receive  special  attention.  The 
face  is  cleansed  again  with  cotton  and  a 
liquid  preparation  applied.  Layers  of  ab- 
sorbent cotton  are  dipped  into  cold  water 
and  laid  upon  the  face  to  tone  up  sag- 
ging muscles  and  make  them  firm.  The 
face    is    dried    with    more   cotton    and    is 
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powdered  and  tinted.  The  eyelashes 
and  eyebrows  are  lightly  brushed  and 
touched  up.  When  the  would-be  beauty 
regards  herself  in  the  mirror,  the  story 
of  the  mirror  pleases.  It  is  an  eloquent 
song  without  words. 

"Very  good,"  says  the  plain  sister  who 
lives  far  from  an  artistic  salon  de  beante, 
"but  what  can  I  do  to  be  beautiful? 
How  can  I  help  myself,  if  I  live  in  a 
suburb  or  a  small  town?" 

You  can  learn  a  few  simple  rotary 
movements  and  treat  your  own  face. 
You  must  have  a  good  cleansing  cream 
or  liquid,  a  pound  of  absorbent  cotton 
and  you  should  have  a  small  dry  battery 
with  two  soft  rubber  sponges  with  which 
to  treat  your  face.  Do  not  use  the 
vibrator  on  the  face.  Keep  it  for  body 
treatments.  You  may  be  able  to  give 
yourself  the  hydro-vacu  treatment,  as 
it  is  easy  to  use  and  surely  every  woman 
has  at  hand  plenty  of  fresh  cold  water. 


If  your  face  requires  special  treatment 
it  is  best  to  consult  a  specialist. 

There  are  many  types  of  fascination 
in  faces  and  it  is  possible  to  acquire  an 
ally  in  a  clear  complexion  or  lovely  tint- 
ing. The  wise  woman  acquires  tact, 
serenity,  poise  and  a  certain  composite 
quality  called  charm.  The  lack  of  allure- 
ment may  be  wholly  a  lack  of  systematic 
effort  on  the  part  of  many  women. 


LIGHTING    A    FLORAL    WINDOW    DISPLAY 


A  Window  of  Blooms  by  Lamp 
Light 

Here  is  an  artistic  window  that  tells 
an  interesting  and  effective  story,  a  win- 
dow of  blooms  brilliantly  illuminated. 
When  the  breath  of  winter  was  still  in  the 
air,  the  window  was  full  of  the  promise 
of  spring.  It  was  warm  with  light  and 
color.  There  was  the  creamy  white  of 
the  lilies,  the  delicate  tints  of  the  roses, 
the  purple  of  the  violet,  the  rich  hues  of 
^^^^^^^  the  carnations,  the  color 
tones  of  the  tulips  all 
mingled,  but  harmonious 
in  arrangement.  Every 
one  agrees  that  goods 
properly  displayed  will 
practically  sell  them- 
selves, especially  if  they 
are  efficiently  lighted. 
This  window  is  illumi- 
nated by  an  imported 
French  crystal  prism  fix- 
ture and  two  small  side 
lights.  Eleven  40  and  60 
watt  tungsten  lamps  are 
concealed  within  the 
central  fixture. 

Artistic  window  dress- 
ing is  worth  while.  It 
attracts  the  eye.  It 
makes  people  stop  and 
look.  It  makes  them 
want  to  buy.  The  ob- 
ject of  a  lighting  fixture 
is  first  of  all  to  provide 
illumination.  Satisfac- 
tory illumination  means 
that  you  have  neither  too 
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much  nor  too  little  light  and  that  the 
light  sources  do  not  offend  the  eye.  Art 
in  the  window  display  is  an  expression 
of  the  owner's  individuality.  Gorgeous- 
ness  and  splendor  are  not  essential  ele- 
ments of  true  art.  Delicacy  of  decora- 
tion is  important. 

A  Wagon  Wheel  Chandelier 

The  most  striking  feature  in  the  draw- 
ing-room of  Mrs.  Katherine  Gillette- 
Hill,  a  wealthy  resident  of  Washington 


by  three  chains  of  burnished  copper, 
which  hold  it  horizontal,  with  just 
enough  play  to  permit  a  gentle  swing  to 
and  fro. 

At  the  points  where  the  spokes  join 
the  rim,  there  rise  porcelain  candles  on 
the  tips  of  which  shine  incandescent 
lamps.  The  under  side  of  the  hub  is 
concave  to  receive  a  curved  reflector  of 
polished  metal  in  the  center  of  which  is 
an  incandescent  lamp  of  high  candle 
power,  thus  concentrating,  when  desired, 


WAGON    WHEEL    MADE    INTO    AN    EFFECTIVE    CHANDELIER 


City,  whose  house  is  a  model  of  artistic 
adornment  for  the  palaces  now  being 
erected  there,  is  the  electric  chandelier 
pendent  from  the  center  ceiling. 

This  chandelier  consists  of  a  wagon 
wheel;  not  a  make-believe  wagon  wheel, 
but  the  real  old  fashioned,  iron  rimmed 
affair  of  the  early  fathers.  It  is  made  of 
highly  polished  black  oak,  with  wrought 
iron  tire  and  spokes,  boxes  and  hub  com- 
plete.    It  is  suspended  from  the  coiling 


a  powerful  light,  in  the  nature  of  a  drop 
light,  throwing  its  rays  immediately  be- 
low the  chandelier. 

The  idea  of  this  most  original  chande- 
lier was  suggested  to  her,  says  Mrs.  Gil- 
lette-Hill, from  her  memories  oi  the  early 
pioneer  days  of  Illinois,  her  former  home, 
when  the  meeting  houses  oi  the  settle- 
ments were  oftentimes  lighted  by  candles 
fixed  oh  the  rim  oi  a  wagon  wheel  sus- 
pended from  the  ridge  pole. 
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Trolley  Cradle  for  the  Baby 


A  certain  city  in  South  Carolina  owns 
its  lighting  plant  and  employs  a  young 
man  as  superintendent  who  is  an  original 
and  enthusiastic  electrician.  He  recently 
became  the  father  of  a  vigorous  son 
who  demanded  a  great  deal  of  attention, 
a  large  part  of  which  was  contributed  by 


Bridget's  Change  of  Heart 


"I'm  leaving  in  a  week,  ma'am,"  an- 
nounced Bridget,  feeling  sure  that  her 
words  would  strike  terror  to  the  very 
heart  of  her  mistress,  who  had  a  lunch- 
eon party  scheduled  for  Wednesday. 

"Very  well,"  said  her  mistress,  sweet- 
ly,   "I    already   have   a    servant    in   the 


A  NEW  WAY  OF  ENTERTAINING  THE  BABY 


the  father  in  rolling  a  baby  carriage  up 
and  down  the  long  shady  porch.  It  was 
here  that  electrical  genius  came  to  his 
aid. 

A  strong  iron  cable  was  strung  the 
whole  length  of  the  porch.  A  little  crib 
with  wheels  on  it  something  on  the 
order  of  a  cash  basket  in  a  dry  goods 
store  was  made  and  suspended  on  the 
cable.  By  means  of  a  cord  attached  to 
the  crib  and  operated  by  a  sewing  ma- 
chine motor  the  crib  moves  along  the 
cable  and  when  it  reaches  the  end  the 
motor  is  automatically  reversed  and  the 
crib  goes  to  the  other  end  and  so  on.  By 
the  turning  of  a  switch  the  baby  is  kept 
quiet  and  happy  indefinitely. 


house."  It  was  Bridget's  turn  to  be 
shocked  at  the  equanimity  of  the  mis- 
tress. 

"Faith,  and  who  may  it  be?"  faltered 
the  cook. 

"Have  you  forgotten  that  I  had  the 
house  wired  last  week  and  that  I  now 
have  electricity  at  my  service?  I  have 
ordered  a  vacuum  cleaner,  a  toaster  stove 
and  several  other  electric  cooking  uten- 
sils, so  that  I  shall  not  be  entirely  help- 
less, and  I  can  cook,  you  know." 

Bridget  trudged  down  the  stairs  and 
prepared  dinner.  The  next  day  she  an- 
nounced that  Patrick  was  wanting  to 
marry  her,  but  that  she  would  stay 
awhile  and  oversee  the  new  servant. 
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House  Wiring  a  Simple  Problem 

During  the  past  four  and  a  half  years, 
3,350  homes  have  been  wired  for  electric 
service  in  Chicago.  Since  August,  1907, 
the  owners  of  unwired  houses  and  apart- 
ments have  been  induced  to  have  their 
premises  wired  on  the  instalment  plan, 
the  local  light  and  power  company  doing 
the  wiring  and  furnishing  the  fixtures 
at  cost  and  spreading  the  payments  over 
a  period  of  two  years.  The  general  im- 
pression was  that  there  would  be  con- 
siderable damage  to  woodwork  and  deco- 
rations, but  this  impression  was  soon 
dispelled  by  the  methods  used  by  expert 
wiremen.  The  wires  are  fished  between 
partitions  and  under  floors  to  avoid  mak- 
ing holes  in  the  plaster  or  injuring  the 
woodwork.  A  flexible  .metallic  conduit 
protects  the  circuit  wires  completely  and 
still  enables  them  to  be  fished  around 
corners  and  in  loops.  An  experienced 
wiring  man  is  able  to  get  around  almost 
any  structural  difficulty  without  having 
to  cut  the  plaster  to  reach  the  outlet. 
Sometimes  it  is  necessary  to  remove  a 
baseboard  or  a  single  board  in  the  floor- 
ing, but  these  are  easily  replaced  with- 
out a  trace  of  disturbance. 

A  small  cottage  may  be  wired  for  ten 
lights,  the  lights  being  placed  as  follows : 
Hall  one,  parlor  four,  back  parlor  three, 
and  one  light  in  each  of  two  bedrooms. 
The  average  cost  of  wiring  cottages  of 
this  kind  in  this  manner  is  $45.00,  not 
including  fixtures.  Spreading  the  cost 
over  a  period  of  24  months,  as  is  done 
by  the  Chicago  company,  makes  each 
monthly  payment  only  $1.88.  For  com- 
plete wiring  of  a  two-story  frame  resi- 
dence, a  two-story  brick  apartment  and 
a  three-flat  building  the  cost  ranges  up 
to  $275,  in  the  last  instance  including 
fixtures.  Wiring  is  not  so  much  an  ex- 
pense as  an  investment. 

The  possibilities  of  electrical  service 
in  the  modern  home  are  so  self-evident 
that  it  seems  almost  unnecessary  to  enu- 
merate them.  There  is  the  facility  for 
flexibility  and  convenience  of  control. 
Electricity  as  an  illuminant  is  safe  and 


sanitary  and  in  many  cases  it  is  an  actual 
domestic  economy.  There  is  the  broad 
application  of  electric  service  to  so  many 
of  the  household  processes  and  it  is  a 
practical  solution  of  the  servant  problem. 


Radium  Baths  in  Bohemia 


The  old  town  of  St.  Joachimstal  at 
an  elevation  of  over  2,000  feet  in  the 
Ore  Mountains,  about  20  miles  north 
of  Carlsbad,  was  once  famous  for  its 
silver  mines.  Long  after  the  silver  and 
copper  mining  activities  of  St.  Joachim- 
stal had  come  to  an  end,  other  ores, 
more  particular  uranium  (pitch-blende) 
were  mined  there.  However,  it  is  only 
since  the  discovery  of  radium  that  the 
St.  Joachimstal  uranium  deposits  have 
become  famous.  They  are  richer  in  this 
most  precious  metal  than  any  similar  de- 
posits in  the  world. 

The  chief  use  of  radium  is  for  med- 
icinal purposes  and  recognizing  this,  the 
Austrian  government  several  years  ago 
installed  a  provisional  bath  house  near 
the  mines.  It  was  then  demonstrated 
that  the  radium  treatment  was  helpful 
in  cases  of  gout,  rheumatism,  neuralgia 
and  similar  diseases.  The  building  of  a 
modern  "cure  house"  was  begun  at  the 
mines  and  this  structure  was  formally 
opened  on  October  22,  191 1,  in  the  pres- 
ence of  various  high  government  offi- 
cials. The  building  is  equipped  with  the 
latest  and  most  practical  devices  for  the 
application  of  radium  therapeutics. 

The  "radioactivity"  both  of  water  and 
air  is  utilized  in  these  cures.  The  new 
bath  establishment  has  numerous  bath- 
rooms where  warmed  radioactive  water 
from  the  uranium  mines  is  available  in 
tubs,  the  exact  degree  of  radioactivity 
necessary  for  every  case  being  carefully 
regulated.  Besides  the  emanation  from 
the  water  through  the  skin,  provision 
has  been  made  for  drinking  the  radio- 
active water  as  well  as  inhaling  radio- 
active air.  The  very  latest  scientific  in- 
ventions are  used  to  preserve  the  radio- 
activity of  the  waters. 
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Artistic  Electric  Candlesticks 


A  pretty  candlestick  is  always  a  wel- 
come addition  to  any  table,  mantel  or 
dresser  and  is  the  more  attractive  when 


CANDLESTICKS    OF   DECORATED    GLASS 

made  to  use  electricity.  The  candle- 
sticks here  shown  are  real  works  of  art 
in  glass  working  and  are  arranged  to 
he  equipped  with  a  small  electric  lamp 
and  finely  finished  silk  cord  with  a  plug 
for  connection  to  the  nearest  lighting 
socket.  The  base  of  metal  finished  in 
almost  any  desired  style  adds  to  the 
beauty  of  the  decorated  glass  portion. 


An  Advantage  of  Electric 
Cooking 

One  of  the  advantages  of  electric  cook- 
ing which  should  appeal  to  the  house- 
wife is  the  fact  that  a  moderate  tempera- 
ture may  be  used,  with  a  resulting  pres- 
ervation of  weight  and  bulk  of  the  ma- 
terial, as  compared  with  flame  cooking 
at  high  temperature.  The  result  is  not 
only  an  improvement  in  the  quality  of 
the  material  after  cooking,  but  it  has 
been  shown  recently  in  the  Standard  that 
it  may  actually  affect  the  amount  of  the 
butcher's  bill.  Figures  are  given  cover- 
ing four  years  for  a  family  of  six  per- 
sons, who,  as  far  as  is  known,  partook 
of  meat  just  as  often  in  the  two  years 
under  electric  cooking  as  in  the  two  years 
under  the  use  of  gas.    There  was  a  slight 


increase  in  the  expense  for  heating,  cook- 
ing and  lighting,  amounting  to  from  $10 
to  $25  per  annum.  There  was  a  de- 
crease in  the  butcher's  bills,  however, 
amounting  to  $80  per  annum. 

The  statement  that  the  shrinkage  and 
evaporation  is  much  lower  with  electric 
cooking  is  substantiated  by  a  caterer's 
journal,  which  estimates  this  loss  as  low 
as  six  per  cent  with  electric  cooking, 
whereas  it  reaches  18  to  20  per  cent  with 
other  methods. 

A  Demonstration  by  the 
Visiting  Lady 

The  dining  room  was  beautiful.  The 
table  was  mahogany,  with  a  spotless 
white  cloth.  In  the  center  was  a  gilded 
basket  filled  with  ferns  and  purple  vio- 
lets, so  real  that  fashionable  persons 
without  their  glasses  mistook  them  for 
the  large  blooms  of  early  spring.  A 
heavy  handsome  dome  was  suspended 
above  the  table,  which  was  laid  for 
breakfast.  Electricity  as  an  illuminant 
was  very  much  in  evidence. 

Out  in  the  kitchen  the  chocolate  col- 
ored cook  was  struggling  with  an  un- 
wieldy gas  range.  She  tried  to  make 
toast  in  the  oven  of  the  gas  range — and 
burned  it  badly.  The  visiting  lady  who 
happened  to  stroll  into  the  kitchen  took 
in  the  situation  at  a  glance.  She  hast- 
ened upstairs  and  soon  returned  with 
an  electric  disk  stove  which  was  tucked 
away  in  her  trunk.  This  she  attached 
to  a  lamp  socket  under  the  dome  of  the 
dining  room  table.  When  the  house  lady, 
her  daughter  and  another  guest  sat  down 
at  the  table,  the  visiting  lady  was  busy 
making  toast  on  the  electric  stove.  The 
colored  cook  entered  apologizing  for 
the  scorched  toast. 

"Never  mind,"  said  the  visiting  lady, 
;'I  am  serving  the  brownest  of  toast  hot 
off  the  grid.  An  electric  disk  stove  is 
not  really  the  proper  utensil  with  which 
to  make  toast.  One  should  have  an  elec- 
tric toaster,  but  I  want  to  show  you 
just  how  easy  it  is  to  have  hot  brown 
toast  made  right  at  the  table,  instead  of 
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badly  burned  toast  that  tried  to  make 
cinders  of  itself  in  a  gas  oven." 

The  cook  was  open  mouthed  with 
astonishment.  The  house  lady  was  deep- 
ly interested.  She  used  electricity  most 
recklessly  as  an  illuminant,  but  this  was 
the  first  demonstration  in  cooking  with 
electricity  that  had  ever  been  made  in  her 
home.  Like  thousands  of  other  women, 
she  had  not  waked  up  to  the  possibilities 
of  table  cooking. 

"And  that  is  all  you  have  to  do!"  ex- 
claimed the  house  lady,  "simply  attach 
the  cord  and  turn  on  the  current?" 

"That  is  really  all  that  is  necessary," 
said  the  visiting  lady,  "and  electricity 
will  make  you  the  best  and  brownest  of 
toast.  Best  of  all  you  can  have  it  hot, 
which  is  the  first  requisite  of  good 
toast." 

Table  Decoration  at  a  Southern 
Dinner 


"We  had  a  delightful  time  in  New 
Orleans,"  said  Mrs.  T.  to  a  visiting 
friend,  "but  nevertheless  we  are  glad  to 
get  home  again.  We  were  entertained 
a  great  deal  and  driven  about  the  quaint 
old  city  in  a  very  fine  limousine ;  in  fact, 
we  had  so  much  attention  shown  us  that 
we  felt  duty  bound  to  reciprocate.  As 
we  were  stopping  at  a  hotel  I  could  think 
of  no  better  way  to  do  this  than  to  give 
a  dinner  party.  The  first  thing  that 
perplexed  me  was  the  matter  of  table 
decoration.  There  were  loads  of  violets 
to  be  sure,  and  many  small  flowers  but  I 
did  not  care  to  use  them,  neither  did 
I  care  to  indulge  in  American  beauty 
roses  at  seven  dollars  a  dozen ;  these  are 
shipped  south  from  Chicago,  hence  their 
increased  cost.  Finally,  I  consulted  the 
hotel  manager  and  told  him  I  wanted 
American  beauty  roses,  but  I  felt  that 
the  price  of  imported  roses  was  rather 
prohibitive,  and  I  asked  him  what  I  could 
use  for  table  decoration. 

"Well,"  he  said,  with  that  promptness 
so  characteristic  of  the  up-to-date  hotel 
manager,  "we  have  a  basket  of  electric- 


ally lighted  roses  that  will  appeal  to  the 
most  fastidious  taste." 

"Now,  I  was  somewhat  dubious  at  first, 
as  I  had  never  used  anything  in  the  way 
of  table  decoration,  except  the  fresh  cut 
flowers,  but  when  I  saw  this  basket  of 
electrically  lighted  roses  in  the  center  of 
the  table  I  was  delighted  with  it.  There 
must  have  been  at  least  two  dozen  roses 
in  the  basket  and  garlands  running  from 
the  basket  to  each  plate ;  the  roses  were 
remarkably  true  to  Nature  both  in  color 
and  form  and  the  flexibility  of  the  wir- 
ing made  it  easy  to  carry  out  a  beautiful 
wheel  design.  Fresh  green  smilax  was 
used  in  profusion  and  completely  hid 
from  view  all  traces  of  the  wiring.  The 
effect  was  most  realistic  and  the  whole 
arrangement  so  artistic  that  it  presented 
a  fairy-like  scene.  I  was  more  than 
pleased  with  the  idea  and  my  dinner 
party  was  a  great  success." 

Business  Methods  Good  for  the 
Home 

An  English  woman  writer  has  pointed 
out  that  the  functions  of  the  home  are 
protective,  educational  and  social.  The 
household  produces  use  values,  while 
other  organizations  produce  exchange 
values.  The  home  is  not  operated  on 
profit  making  lines.  The  absence  of 
profit  making  has  certain  drawbacks. 
While  business  houses' have  had  compe- 
tition to  urge  them  on  to  better  things, 
the  household  has  remained  in  a  more 
or  less  backward  state.  Housekeepers 
continue  to  use  old-fashioned  utensils 
and  ranges  and  antiquated  systems  of 
water  heating.  Inventions  make  way 
more  slowly  in  the  average  home  than  in 
a  profit  making  industry. 

The  electric  era  is  here.  Business 
houses  are  rapidly  installing  electrical 
apparatus  to  do  their  work  and  house 
wives  are  gradually  waking  up  to  the 
fact  that  there  is  a  Servant  in  the  House. 
ready  to  do  their  bidding  at  the  turn 
of  a  switch. 

It  docs  not  follow  that  the  place  in 
which  we  dwell  need  be  made  any  less 
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homelike  by  adopting  business  princi- 
ples and  business  methods,  or  be  turned 
into  a  private  hotel  and  cafe.  It  simply 
means  that  that  great  word  "efficiency" 
which  so  stirs  the  business  world  might 
well  be  better  understood  and  respected 
in  the  home. 


Combination    of    Cereal    Cooker 
and  Stove 

An  ideal  way  to  prepare  breakfast  is 
afforded  by  the  double  boiler  combined 
with  the  electric  stove.  The  inner  ves- 
sel is  made  of  white  porcelain  and  the 
outer  one  is  of  copper,  double  tin  lined 
and  nickel  plated.    This  can  be  used  alone 


CEREAL  COOKER  AND  STOVE 

on  the  stove  as  a  single  boiler.  It  holds 
half  as  much  again  as  the  porcelain  ves- 
sel. The  electric  stove  is  mounted  on  a 
slate  base,  is  furnished  with  six  feet  of 
cord  and  a  lamp  socket  plug.  The  cost 
of  operating  this  combination  is  not 
great.  Three  heat  stoves  are  recom- 
mended as  they  permit  an  accurate  con- 
trol of  the  cooking,  and  save  current. 


Mental  Character  Determined  by 
Machine 

A  British  scientist  announces  that  he 
has  invented  a  machine  by  which  the 
mental  character  of  a  person  may  be 
determined.  It  looks  like  a  box  camera, 
and  has  a  revolving  mirror.  Flashes 
of  colored  light  are  thrown  rapidly  into 
the  mirror  and  reflected  into  the  eye  of 
the  subject.    It  is  said  that  the  sensation 


of  color  persists  for  a  short  time  after 
the  external  impulse  has  ceased.  The 
duration  of  this  persistence  and  a  scale 
of  perseveration  are  the  means  by  which 
the  scientist  takes  measurement  of  char- 
acter by  electric  lights. 


Fundamental  Principle  of 
Electric  Cooking 

Loss  of  heat  by  radiation  from  a  coal 
or  gas  stove  is  very  great.  This  is  prac- 
tically eliminated  where  an  electric  range, 
or,  in  fact,  any  electric  cooking  device 
is  employed.  The  fundamental  principle 
o*f  electric  cooking  is  that  the  heat  is 
where  it  is  wanted  and  nowhere  else. 


The  Kitchen  to  Become  a 
Laboratory 

"Instead  of  feeling  like  a  drudge  in 
a  smoky,  smelly,  overheated  kitchen," 
states  a  writer  who  has  made  a  study 
of  foods  and  their  preparation,  "the 
housewife  and  the  professional  cook  of 
the  future  will  have  the  dignity  of  work- 
ing in  a  clean,  cool  laboratory  for  the 
scientific  preparation  of  savory  food,  and 
the  abolition  of  dyspepsia.  On  the  prin- 
ciple that  prevention  is  better  than  cure, 
they  will  take  the  place  of  physicians." 


Cleaning  of  Bulbs  and  Reflectors 

Housekeepers  who  will  spend  several 
hours  a  week  cleaning  house,  who  dust, 
scrub  and  polish,  often  pay  too  little  at- 
tention to  keeping  their  electric  lights 
and  reflectors  clean. 

They  will  keep  their  windows  clean, 
and  are  worried  if  they  are  the  least  bit 
streaky,  keeping  out  the  daylight.  But 
the  electric  lights  they  neglect.  They 
will  not  waste  the  daylight,  which  costs 
them  nothing,  but  are  profligate  with 
electric   light,    for   which   they  have   to 

pay- 
In  some  instances  it  has  been  found, 
due  to  dirty  globes  and  reflectors,  that 
people  are  getting  only  one-half  of  the 
light  for  which  they  pay.  A  damp  cloth 
will  soon  remedy  these  conditions. 


A  College  Prank 

In  commemoration  of  its  125th  anni- 
versary, the  University  of  Pittsburgh 
employed  an  electric  signboard  40  feet 
long  and  fifteen  feet  high  in  a  prominent 
location,  bearing  the  inscription  :  "1787 — 


"THEY  HAVE  STOLEN  OUR  ADVERTISING 

University  of  Pittsburgh — 1912."  In  a 
spirit  of  levity  students  of  Carnegie 
Technical  School,  which  is  also  located 
in  the  city  of  Pittsburgh,  stole  the  adver- 
tising. 

The  letter  "T"  was  used  ;  "B"  was  con- 
verted into  "E"  by  severing  several 
wires ;  "G"  was  made  into  "C"  and  the 
letter  "H"  appropriated.  All  other 
lights  were  cut  off  and  when  the  sign 
was  turned  on  at  night  "TECH"  blazed 
forth. 

Electricians  after  many  hours  splicing 
succeeded  in  correcting  the  sign  before 
the  three  day  celebration  was  ended. 


Electrifying  the  Checker  Game 

Genius  invents  an  electrical  checker 
board  which  will  add  much  interest  to 
the  old  diversion.  R.  C.  Jackson,  of 
31  Green  street,  Dayton,  Ohio,  has  elec- 
trified the  checker  game.  The  game  with 
Mr.  Jackson's  invention 
triples  the  psychological 
element  involved,  the 
skill,  the  ingenuity  and 
the  interest  in  the  ordi- 
nary checker  game.  The 
unique  new  checker 
board  comprises  an  ordi- 
nary 64-square  board. 
Each  square  on  which 
the  checkers  are  moved 
is  faced  with  two  copper 
electrodes,  or  contacts. 
Each  player  is  provided 
with  a  plug  board,  prop- 
erly screened  from  the 
view  of  the  opponent. 
Each  plug  board  has  a 
contact  for  each  playing 
square  on  the  board,  which  makes  a 
duplication  of  the  main  board,  and  by 
means  of  a  flexible  cord  either  player 
may  "plug  in"  on  any  square  on  the  board 
upon  which  he  calculates  that  his  oppon- 
ent will  move. 

If  the  player  whose  turn  it  is  to  make 
a  move  really  docs  move  his  checker 
onto  the  square  so  plugged,  the  nunc 
rings  the  alarm,  which  is  a  small  electric 
buzzer.  In  every  instance  the  player 
who  in  moving  rings  the  alarm,  is  com- 
pelled to  move  back  to  the  square  he 
left.  This,  o\  course,  is  a  deviation 
from  the  usual  game.      In   moving  hack 
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he  loses  his  move  in  the  play.  If,  how 
ever,  a  player  moves  to  a  square  not  an- 
ticipated by  his  opponent  the  move  is  to 
his  credit,  just  as  in  the  ordinary  game. 

In  beginning  the  game  the  men  occu- 
pying the  king  row  are  termed  "royal 
guards,"  which  is  another  slight  devia- 
tion from  the  customary  game.  As  long 
as  the  king  row  contains  "royal  guards," 
or  men  who  have  not  been  moved  from 
their  original  position,  these  four  guards 
must  be  surrendered,  one  by  one,  to  the 
opposing  player  as  fast  as  the  opposing 
player  forces  his  opponent  to  ring  the 
alarm  by  the  moving  of  any  of  his  other 
men. 

By  this  new  rule  it  will  be  readily 
seen  that  in  the  new  game  there  is  at 
once  one  grand  break  to  vacate  the  king 
row  for  fear  of  being  forced  to  sur- 
render the  four  "royal  guards."  These 
first  four  men  are  the  only  ones  sur- 
rendered without  being  "jumped."  If 
they  can  be  gotten  out  of  the  king  row 
before  the  player  is  compelled  by  his  op- 
ponent to  ring  the  alarm  there  is  then  no 
danger  of  losing  them  by  surrender.  No 
player  can  "plug"  against  a  single  jump, 
and  a  single  jump  must  be  taken.  If  a 
player  is  presented  the  choice  of  two  or 
more  jumps  then  his  opponent  can  "plug" 
him  on  either  of  two  co-ordinate  jumps 
or  on  the  second  of  a  serial  jump.  Not 
more  than  two  or  three  games  will  be 
required  to  convince  any  player  that  the 
psychology  of  the  checker  game  is  in- 
volved to  about  three  times  the  extent  of 
the  common  checker  game. 

The  checker,  or  "man,"  in  the  new 
game  is  an  ordinary  checker  jacketed 
with  sheet  metal,  which  serves  as  a  con- 
tact to  complete  the  circuit  and  ring  the 
alarm  when  it  is  placed  upon  a  square 
the  electrodes  of  which  have  been 
charged. 

The  electrical  energy  for  the  board  is 
supplied  by  a  single  cell  dry  battery,  and 
the  raising  or  lowering  of  either  player's 
screen  covering  his  plug  board  auto- 
matically cuts  the  current  in  or  out  of  his 
end  of  the  board. 


Fooling  the  Chicken  Thief 

In  running  wires  from  the  chicken 
house  to  a  dwelling  for  the  purpose  of 
sounding  an  alarm  in  case  some  one 
should  unlawfully  seek  the  "makings" 
of  a  chicken  pie  it  is  quite  essential  that 
the  wires  be  deftly  concealed,  otherwise 
they  would  be  easily  discovered  by  the 
thief  and  disconnected.    In  the  case  of 


METHOD    OF    CONCEALING    ALARM    WIRES 

a  closed  circuit  system  this  would  mean 
putting  it  out  of  service.  Such  wires 
might  be  placed  in  a  metal  pipe  or  con- 
duit underground,  but  this  is  rather  ex- 
pensive. 

I  have  installed  wires  in  the  manner 
shown  in  the  illustration  and  in  very 
few  instances  has  my  attention  been 
called  to  them  by  some  sharp-eyed  ob- 
server. The  illustration  is  self-explana- 
tory. From  the  house  two  horizontal 
boards  extend  to  a  pair  of  vertical  boards 
on  the  fence.  Between  the  boards  in 
grooves  are  the  two  wires.  From  the 
vertical  boards  at  the  dwelling  the  wires 
pass  through  to  the  under  side  of  the  2 
by  4  of  the  fence  and  thence  toward  the 
hen  house.  Here  an  arrangement  simi- 
lar to  that  from  the  dwelling  to  the  fence 
is  provided.  Sometimes  the  disguise 
may  be  made  more  complete  by  having 
the  horizontal  board  over  a  gate  at  the 
front  and  also  at  the  rear,  the  wire  carry- 
ing boards  appearing  to  be  a  part  of 
the  wooden  framework  of  the  gates. 

BOHUMIL    KREJCIK. 
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Illuminated  Checkerboard  Table 

The  top  of  this  table  is  made  of  glass, 
preferably  ground,  on  the  surface  of 
which  a  checkerboard  is  painted.  The 
lower  part  of  the  table  is  built  in  the 
ordinary  way  except  that  a  box-like 
structure  is  placed  directly  beneath  the 
glass.     This  is  enclosed  so  that  a  light 


ILLUMINATED  CHECKER  BOARD 

or  lights  may  be  introduced.  These  lights 
may  be  permanent  and  so  arranged  that 
a  connection  may  be  plugged  into  the 
lamp  socket.  C.  H.  Sampson. 

The  Ambrose  Channel 
Lightship 

As  a  result  of  a  series  of  tests  which 
extended  over  a  year  and  were  made  by 
the  United  States  Lighthouse  Depart- 
ment, the  Ambrose  Channel  lightship, 
marking  the  eastern  end  of  the  new  chan- 
nel into  New  York  Harbor,  has  been 
equipped  with  flame  arc  lamps.  There 
are  two  signal  masts,  each  carrying 
three  lanterns  of  standard  lighthouse 
design  hung  in  gimbals  in  order  that 
the  plane  of  illumination  may  be  main- 
tained horizontal  regardless  of  the 
motion  of  the  vessel.  A  vertical  type 
carbon  flame  arc  lamp,  working  at  no 
volts   and  6^    amperes,   and   giving   a 


AMBROSE  CHANNEL  LIGHTSHIP 

maximum  horizontal  candlepower  of 
approximately  4,000,  is  placed  in  each 
lantern.  The  arc  is  placed  at  the  focus 
of  the  lens,  which  is  so  arranged  that 
the  light  emitted  is  concentrated,  and 
passes  from  the  lens  with  a  divergence 
of  about  eight  degrees,  the  result  being 
that  a  powerful  cone  of  light  is  projected 
horizontally.  The  three  lanterns  are 
spaced  at  equal  distances  about  the 
masts,  and  at  least  two  of  them  are  visi- 
ble from  any  point  of  view.  At  a  dis- 
tance of  approximately  two  miles  the 
two  lights  apparently  merge  into  one 
light  source. 

Caller  Is  at  Which  Door? 


A  number  of  bells  in  a  house  is  rather 
confusing  as  it  is  hard  at  times  to  de- 
termine 
w  h  e  t  h  er  it 
was  the  front, 
side  or  back 
door  bell 
which  rang. 
To  do  away 
with  this 
troublesome 
feature  a 
combined  bell 
and  annunci- 
ator has  been 
recently 
p  1  a  c  e  d  on 
the  market. 
w  h  i  c  h  indi- 


DOOR     BELL     ANNUNCIATOR 


cates  the  door  the  caller  is  ai.  Only  one 
bell  is  used  and  the  annunciator  auto- 
matically resets  itself. 
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Paris 


Engineer's    Odd 
Room  Railway 


Dining 


M.  Hagnauer,  a  noted  electrical  engi- 
neer of  Paris,  has  devised  for  the 
amusement  and  instruction  of  his  little 
daughter  an  ingenious  electric  serving 
railway  for  his  dining  table.  He  has 
built  a  little  track  running  from  the  slide 
connecting  his  pantry  and  serving  room 
with  the  dining  room,  on  which  runs  a 


nauer  can  operate  the  railway  from  his 
seat  at  the  table,  by  means  of  a  little 
dial  having  push  buttons  around  its  face, 
each  one  controlling  a  different  move- 
ment of  the  motor,  such  as  starting,  stop- 
ping, reversing,  etc.  A  cord  carrying 
the  controlling  wire  runs  from  this  dial 
along  under  the  railway  to  the  pantry, 
where  it  is  connected  with  a  switch  at- 
tached to  the  electric  light  circuit.  It 
has  proven  to  be  of  much  practical  use, 
besides  affording  continual  amusement 
for  his  little  daughter. 


A  Simple  Static  Machine 

The  accompanying  illustrations  show  a 
cylinder  electrical  machine  that  is  very 


little  motor  engine  run  by  cur- 
rent from  the  city  supply.  At- 
tached to  this  is  a  car  on 
which  can  be  loaded  bottles  of 
wine,  plates  of  food,  etc.  The 
railway  completes  a  circuit 
around  the  table,  so  that 
dishes  can  be  placed  upon  it 
and  sent  back  over  the  track 
to  the  pantry  slide.     M.  Hag- 
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simple  in  its  construction  and  operation. 
Fig.  I  shows  a  plan  view  of  the  machine, 
Fig.  2  a  front  elevation  ■  and  Fig.  3  a 
side  elevation. 

The  glass  cylinder  is  four  inches  in 
outside  diameter  and  five  inches  long. 
This  is  designated  by  (A)  in  all  the  illus- 
trations. Two  pieces  of  well  seasoned 
oak  are  cut  to  shape  so  that  they  will  fit 
in  the  ends  of  (A).  The  axle  (X)  is  7^2 
inches  long  and  %  inch  in  diameter. 
The  end  pieces  and  axle  should  be  glued 


Vt£w  Front  View 

SIMPLE  STATIC  MACHINE 

or  shellacked  in  place  and  allowed  to  dry 
firmly.  The  two  uprights  (C  )and  (B) 
are  made  of  well  seasoned  oak  and  are 
five  inches  high  and  %.  inch  wide  and 
y2  inch  thick.  They  are  fastened  to  the 
base  by  means  of  screws  passing  up  from 
underneath.  They  have  34  inch  holes 
drilled  in  them  so  that  (X)  will  fit  in.  A 
pulley  (F)  is  put  on  one  end.  This  can 
either  be  flat  or  grooved  as  desired. 

The  base  is  of  well  seasoned  oak  and  is 
y2  inch  thick.  All  the  wooden  parts 
should  be  given  two  coats  of  shellac 
and  allowed  to  dry  well. 

The  rubber  is  shown  in  (D)  in  the 
illustrations.  It  is  three  inches  long.  A 
piece  of  wood  three  inches  long,  y2  inch 
wide  and  34  incn  thick  is  wrapped  with 
about  four  turns  of  flannel  and  then 
covered  with  two  turns  of  silk.  This 
piece  (D)  is  fastened  to  an  upright  (E) 
by  means  of  a  short  round  head  brass 
screw.  (E)  should  be  so  placed  that 
the  rubber  (D)  will  press  firmly  on  (A). 
The  brass  screw  is  connected  to  the 
ground  by  means  of  a  wire  (N).     The 


rubber  should  be  kept  covered  with  an 
amalgam  which  is  made  as  follows : 
Melt  together  in  a  ladle,  two  parts  of 
zinc  and  one  of  tin.  When  melted  add 
six  parts  of  mercury  and  pour  the  mix- 
ture in  a  wooden  box  and  shake  well 
until  cool.  When  used,  this  amalgam 
should  be  mixed  with  a  little  lard  and 
rubbed  over  the  rubber. 

The  prime  conductor  (I)  is  made  as 
follows :  Secure  a  piece  of  brass  tub- 
ing having  a  one  inch  outside  diameter 
and  four  inches  long.  On  each  end 
solder  a  brass  ball  13/2  inches  in  diameter 
(G)  and  (H).  Get  a  piece  of  strip 
brass  34  inch  wide  and  3^2  inches  long. 
Drive  a  number  of  brass  tacks  in  it  as 
close  together  as  possible.  Solder  all  the 
heads  to  the  strip.  Then  solder  the  strip 
to  (H)  with  the  tack  points  away  from 
the  prime  conductor.  Round  off  all  sharp 
corners  except  the  tack  points.  Connect 
the  prime  conductor  to  the  base  by  a 
piece  of  glass  tubing  one  inch  in  diameter 
and  of  a  height  that  will  bring  the  points 
of  the  prime  conductor  on  a  center  with 
(A).  Cut  a  piece  of  wood  so  that  it  will 
fit  tightly  in  the  glass  tube  (K)  and 
screw  it  to  the  base.  Put  the  tube  (K) 
on  this  and  glue  firmly.  The  prime  con- 
ductor (I)  is  placed  upon  (K)  so  that 
the  points  (J)  will  almost  touch  (A). 
Then  fasten  (I)  to  (K)  with  shellac  or 
glue.   The  machine  is  now  complete. 

Carefully  dust  off  all  parts  of  the  ma- 
chine and  warm  well  before  the  fire. 
Connect  the  rubber  to  the  ground  and 
turn  the  glass  cylinder  (A)  briskly.  A 
stream  of  violet  fire  will  flow  from  (A) 
to  the  points  on  (J).  If  the  knuckle 
is  brought  near  (G)  a  sharp  spark  will 
jump  and  quite  a  powerful  shock  will  bo 
felt.  This  spark  under  favorable  condi- 
tions will  be  from  one  to  three  inches  in 
length. 

To  charge  a  Lcyden  Jar  with  this  ma- 
chine connect  the  outside  coating  of  the 
jar  to  the  ground  and  bring  the  knob  "t 
it  near  the  knob  on  the  machine.  In  .1 
few  seconds  the  jar  will  he  charged. 

IV  Francis  D  vshiei  l 
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Interference  and  the  Inductive  Tuner 


By  MARLIN  O.  ANDREWS 


When  the  wireless  operator  comes  to 
the  practical  operation  of  his  set,  he 
must  shift  for  himself.  He  must  learn 
to  tune,  by  pulling  a  slider  here,  push- 
ing another  there,  adding  capacity  some- 
where else,  until  he  brings  in  a  station 
free  from  interference.  Then  he  pats 
himself  on  the  back  and  thinks  he  is 
becoming  an  expert.  He  copies  only  a 
few  words,  however,  when  another  sta- 
tion or  two  come  roaring  in,  bringing 
with  them  a  mixture  of  surprise  and  de- 
spair to  the  late  expert.  He  gropes  for 
some  time  with  a  maze  of  unintelligible 
sliders,  switches,  coils  and  condensers, 
having  about  as  much  chance  of  tuning 
out  the  undesired  signals  as  if  he  were 
trying  to  work  the  combination  of  a  safe. 

The  majority  seem  to  be  looking  for 
new  apparatus,  new  systems  of  tuning, 
never  stopping  to  think  that  perhaps  they 
are  not  getting  the  greatest  possible 
amount  of  selectivity  from  the  instru- 
ments which  they  already  have. 

In  any  transmitting  set  using  the  ordi- 
nary spark  gap,  the  oscillating  and  radi- 
ating circuits,  whether  direct  or  induc- 
tively connected,  have,  if  not  too  loosely 
coupled,  two  periods  of  vibration,  one 
longer  and  the  other  shorter  than  the 
natural  period  of  either  circuit.  This  is 
due  to  the  interchange  of  energy  between 
the  two  circuits. 

If  the  common  turns  of  direct  con- 
nected circuits  are  decreased  in  number, 
or  the  distance  between  inditctively  con- 
nected circuits  lessened;  in  other  words, 
if  the  coupling  is  loosened,-  it  is  found 
that  the  coupled  circuits  still  have  two 


periods  of  vibration,  but  they  have  ap- 
proached nearer  to  the  natural  period 
of  each.  It  is,  therefore,  possible  to 
loosen  the  coupling  to  such  an  extent 
that  both  circuits  will  vibrate  in  the  same 
period  and  only  one  wave  be  radiated. 
When  this  is  done  the  reading  of  the  hot- 
wire ammeter  in  the  radiating  circuit 
will  be  lowered,  due  to  the  greater  losses 
of  loose  coupling.  However,  this  does 
not  necessarily  mean  that  the  audibility 
of  the  signals  at  the  receiving  station 
will  be  decreased,  since  the  meter 
registers  the  total  amount  of  energy 
radiated,  whether  it  is  in  one  wave  or 
divided  between  two.  Therefore,  signals 
are  of  the  greatest  audibility  at  the  re- 
ceiving station,  when  the  transmitting 
set  is  closely  coupled  or  is  sending  out 
two  waves  and  the  receiver  is  in  tune 
with  both.  The  next  best  condition  is 
to  have  the  transmitter  loosely  coupled 
and  in  tune  with  the  single  wave. 

It  is  clue  to  this  double  periodicity  and 
consequent  radiation  of  a  double  wave 
that  we  can  receive  from  a  station  at 
two  places  on  our  tuning  coil. 

At  first  thought  it  would  seem  that 
this  double  wave  length  would  be  detri- 
mental to  good  tuning,  which  is  true  in 
the  hands  of  one  who  does  not  under- 
stand its  value.  With  a  little  thought, 
however,  it  is  possible  to  obtain  greater 
selectivity  with  stations  using  a  double 
wave  than  with  those  radiating  a  single 
wave. 

Let  us  now  consider  the  action  of  an 
inductively  coupled  receiving  set  in  re- 
gard to  the  receiving  of  double  waves. 
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In  this  set,  if  we  have  variable  condensers 
in  parallel  with  the  primary  and  second- 
ary circuits,  we  plainly  have  variable 
quantities,  the  inductance  in  the  primary 
circuit,  the  inductance  in  the  secondary 
circuit,  the  coupling  between  the  two  cir- 
cuits, and  the  capacity  of  the  condensers. 
By  careful  experiment  we  find  the  effects 
of  these  variations,  on  both  the  long  and 
the  short  waves  to  which  we  are  tuned, 
to  be  as  follows  : 

i.  Increasing  the  inductance  of  the 
primary  increases  the  long  wave  length 
rapidly  but  the  short  wave  length  is  in- 
creased so  slowly  that  it  may  be  consid- 
ered as  remaining  constant.  The  oppo- 
site is,  of  course,  true  when  inductance 
is  taken  from  the  primary. 

2.  Increasing  the  inductance  of  the 
secondary  increases  both  the  long  and 
the  short  wave  lengths  equally,  or  nearly 
so,  and  vice  versa. 

3.  Loosening  the  coupling  between  the 
primary  and  secondary  decreases  the 
long  wave  length  and  increases  the  short 
wave  length.  Tightening  the  coupling 
increases  the  long  and  decreases  the 
short  wave  lengths.  In  other  words,  its 
action  is  the  same  as  the  oscillation  trans- 
former of  the  transmitting  set.  As  the 
coupling  is  loosened  the  two  wave 
lengths  approach  the  wave  length  to 
which  each  circuit  is  individually  tuned, 
and  as  the  coupling  is  closed  the  two 
wave  lengths  are  driven  farther  from  the 
natural  wave  length  of  the  circuits. 

(Note.) — To  have  loose  coupling  does 
not  necessarily  mean  to  have  the  second- 
ary pulled  out  from  within  the  primary. 
We  may  have  loose  coupling  when  the 
secondary  is  totally  within  the  primary. 
The  point  of  maximum  or  closest  coup- 
ling is  reached  when  the  middle  of  the 
active  primary  turns  is  directly  over  the 
middle  of  the  active  secondary  turns. 
Then,  if  the  secondary  is  pushed  still 
farther  within  the  primary,  the  coupling 
is  loosened,  giving  us  two  points  of  loose 
coupling  on  cither  side  of  the  point 
where  the  coefficient  of  coupling  is  maxi- 


mum.   This  is  important  and  should  be 
thoroughly  understood. 

4.  Increasing  the  capacity  in  the  pri- 
mary circuit  increases  both  wave  lengths, 
and  vice  versa. 

5.  The  variable  capacity  in  the  second- 
ary circuit  is  used  principally  to  put  the 
secondary  in  resonance  with  the  primary, 
thereby  allowing  looser  coupling  than 
would  otherwise  be  possible.  This  allows 
atmospheric  disturbances  to  be  cut  out  to 
some  extent  without  decreasing  the  audi- 
bility of  the  signals. 

We  have  already  observed  that  it  is 
possible  to  hear  a  station  radiating  a 
double  wave  at  two  places  on  our  tuner. 
In  one  case,  we  are  in  tune  with  the  long 
wave  and  in  the  other  with  the  short 
wave.  We  may  also  be  in  tune  with  both 
the  long  and  the  short  waves  at  the  same 
time.  This  is  a  decided  advantage  as  we 
will  then  receive  energy  from  both  waves, 
and  the  signals  will  consequently  be  much 
louder  than  when  tuned  to  only  one 
of  the  waves. 

How  may  the  different  types  of  inter- 
ference be  avoided  ? 

Case  1.  When  in  tune  with  the  long 
wave  length  of  the  transmitting  station, 
there  are  four  principal  types  of  inter- 
ference that  we  must  dodge. 

1.  Another  station  may  commence 
sending,  whose  long  wave  is  of  the  same 
length  as  the  one  which  we  are  receiv- 
ing, but  whose  short  wave  is  either  longer 
or  shorter  than  the  short  wave  of  the 
station  from  which  we  are  receiving. 
For  instance,  suppose  we  are  receiving 
from  a  station  radiating  waves  of  1,500 
and  500  meters  respectively.  We  are 
tuned  to  1,500  and  400  meters,  and  an- 
other station  commences  sending  using 
waves  of  1,500  and  600  meters.  By  re- 
ferring to  the  effects  of  coupling  on 
double  waves  we  find  that  this  type  of 
interference  may  be  tuned  out  by  simply 
loosening  the  coupling  which  lowers  our 
long  wave  length  perhaps  to  [,300  meters 
and  raises  our  short  wave  length  to  500 
meters.  The  desired  signals  will  then 
come  in  not  on  the  long  wave,  hut  on  the 
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short  wave,  where  there  is  no  interfer- 
ence. If  the  coupling  is  loosened  too 
much  our  short  wave  length  will  be 
raised  to  600  meters,  where  the  undesired 
signals  will  again  be  picked  up. 

2.  While  we  are  still  tuned  to  1,500 
and  400  meters,  and  are  receiving  from 
a  station  radiating  waves  of  1,500  and 
500  meters,  another  station  may  begin 
sending,  using  a  short  wave  of  400 
meters  and  a  long  wave,  either  longer  or 
shorter  than  1,500  meters.  It  may  be 
tuned  out  by  adding  capacity  to  the  pri- 
mary circuit,  which  increases  both  wave 
lengths  to  1,700  and  600  meters,  then 
by  loosening  the  coupling  our  long  wave 
length  is  again  brought  back  to  1,500 
meters  and  our  short  wave  length  driven 
still  farther  from  the  interference  at  400 
meters.  The  desired  signals  will  again 
come  in  on  the  long  wave  but  our  short 
wave  length  has  been  raised  to  800 
meters,  where  it  is  comparatively  safe 
from  interference,  as  there  are  very  few 
stations  using  wave  lengths  of  from  600 
to  900  meters. 

3.  Tuned  as  before  to  1.500  and  400 
meters  and  receiving  from  waves  of 
1,500  and  500  meters,  we  may  get  inter- 
ference from  waves  of  1,500  and  400 
meters.  In  this  case,  we  are  in  tune 
with  both  waves  of  the  interference  and 
the  desired  signals  may  be  entirely 
drowned  out.  This  may  be  overcome  by 
simply  adding  inductance  in  the  second- 
ary or  capacity  in  the  primary  circuit, 
either  of  which  raises  both  our  wave 
lengths  to  1,600  and  500  meters.  We 
will  then  get  our  station  on  the  short 
wave  where  there  is  no  interference. 

4.  Under  the  same  conditions  as  be- 
fore,  suppose  a   station  begins  sending, 

■  both  waves  of  which  are  of  exactly  the 
same  length  as  those  of  the  station  from 
which  we  are  receiving.  If  there  is  no 
difference  in  the  tone  or  intensity  of  the 
signals,  we  must  wait  our  turn,  as  there 
is  positively  no  way  of  getting  around 
this  type  of  interference.  However,  this 
is,  fortunately,  a  very  rare  case  and  will 
not  often  be  encountered. 


Case  2.  When  in  tune  with  the  short 
wave  length  of  the  transmitting  station, 
the  types  of  interference  are  similar  to 
those  under  Case  1,  but  the  remedies  are 
slightly  different.  One  example  will  be 
given  here,  and  the  reader  may  work  out 
the  rest  for  himself. 

I.  We  are  tuned  to  1,500  and  400 
meters,  and  are  receiving  from  waves 
of  1,600  and  400  meters.  Interference 
of  1,400  and  400  meters  may  be  tuned 
out  by  adding  inductance  in  the  second- 
ary circuit  or  capacity  in  the  primary, 
either  of  which  will  raise  our  wave 
lengths  to  1,600  and  500  meters.  The 
desired  signals  will  then  come  in  on  the 
1,600  meter  wave. 

Questions  now  begin  to  come  up.  How 
can  we  tell  to  which  wave  we  are  tuned  ? 
This  sounds  well  on  paper,  but  in  prac- 
tice how  are  we  to  determine  whether 
we  are  tuned  to  the  long,  to  the  short, 
or  to  both  waves?  Nothing  could  pos- 
sibly be  more  simple.  All  we  have  to 
do  is  to  add  inductance  to  the  primary 
and  observe  the  result  upon  the  intensity 
of  the  signals.  If  the  signals  are  cut 
out  altogether,  we  are  in  tune  with  the 
long  wave,  if  the  signals  are  not  affected 
or  are  only  slightly  decreased  in  audi- 
bility, we  are  in  tune  with  the  short 
wave,  and  if  they  are  not  cut  out  entirely 
but  their  audibility  is  considerably 
diminished,  we  are  in  tune  with  both 
waves. 

Is  it  not  possible  to  strengthen  weak 
signals  by  these  methods?  It  certainly 
is.  For  instance,  suppose  we  are  receiv- 
ing from  1,500  and  500  meter  waves  and 
are  tuned  to  1,500  and  400  meters.  If 
the  signals  are  weak,  they  may  be 
strengthened  by  first  increasing  the  in- 
ductance in  the  secondary  until  we  are 
tuned  to  1,600  and  500  meters.  The  sig- 
nals will  then  come  in  on  the  500  meter 
waves.  Then,  by  taking  half  as  much 
inductance  from  the  secondary  as  was 
added  to  it,  and  loosening  the  coupling, 
we  become  tuned  to  1 ,500  and  500  meters 
and  are  getting  energy  from  both  waves 
and  consequently  stronger  signals. 
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Let  us  take  another  case.  Suppose  we 
are  tuned  to  1,500  and  500  meters  and 
wish  to  strengthen  the  signals  which  we 
are  getting  from  waves  of  1,600  and 
500  meters.  Increase  the  inductance  in 
the  secondary,  until  the  signals  come  in 
on  the  1,600  meter  waves,  then  take  half 
as  much  inductance  from  the  secondary 
as  was  added  to  it,  and  tighten  the  coup- 
ling. This  brings  us  in  tune  with  both 
waves. 


A  Hot  Wire  Meter 


A  very  successful  and  delicate  hot- 
wire meter  may  be  made  by  anyone,  at 
a  net  cost  of  ten  cents.  Following  is  the 
list  of  necessary  materials:  A  twelve- 
inch  hatpin  ;  small  stick  of  sealing  wax  ; 
safety  razor  blade ;  one  foot  fine  Ger- 
man/ silver  wire ;  board  for  base,  and 
two  three  inch  nails. 

Drive  the  nails  firmly  into  the  base 
near  one   end,   about   six   inches   apart. 


HOT  WIRE  METER 

Stretch  the  fine  wire  across  the  tops  of 
these  nails  rather  tightly.  Fasten  the 
head  of  the  hatpin  to  the  middle  of  the 
razor  blade  with  sealing  wax,  and  also 
fasten  a  small  loop  of  bell  wire,  an  inch 
or  less  long,  two  inches  out  from  the 
head  of  the  hatpin.  These  measure- 
ments are  approximate  and  need  not 
be  followed  absolutely.  Finally,  make 
a  scale  of  any  convenient  small  divi- 
sions and  pin  it  on  a  cardboard  box  of 
some  kind.  It  will  probably  be  neces- 
sary to  stick  a  chunk  of  wax  on  the 
razor  blade  to  weight  it  down.  Simply 
hook  the  loop  of  stiff  wire  over  the  mid- 


dle of  the  fine  wire  as  in  the  illustration, 
and  place  the  scale  beside  the  pointer. 

Make  your  connections  to  the  two  nails, 
shunt  the  meter  across  three  or  four 
feet  of  the  aerial  circuit.  The  deflection 
of  the  needle  varies  directly  with  the 
current  going  into  the  aerial  and  is 
greatest  when  the  aerial  and  condenser 
circuits  are  in  resonance. 

H.  E.  Rawson. 


Ships  of  Navy  to  Report 
Positions 

The  United  States  navy  department 
has  issued  orders  to  all  vessels  of  the 
navy  to  send  "position  reports"  when 
within  range  of  wireless  stations,  giving 
their  location,  course  and  rate  of  speed. 
With  this  information  on  file,  the  posi- 
tion of  a  boat  may  be  easily  calculated 
and  with  the  operators  of  naval  wireless 
stations  vigilant  day  and  night,  the  near- 
est boat  to  one  sending  distress  messages 
may  be  despatched  without  any  loss  of 
time. 


Wireless  News  for  Desolate 
Islanders 


The  inhabitants  of  the  Magdalen 
Islands  in  the  Gulf  of  St.  Lawrence 
are  entirely  cut  off  from  communica- 
tion with  the  outside  world  all  during 
the  winter  months.  In  order  to  keep  in 
touch  with  affairs,  the  Postmaster  Gen- 
eral of  Canada  is  arranging  to  have  a 
weekly  news  letter  sent  them  by  wire- 
less. The  letter,  which  will  be  about  1,- 
000  words  long,  containing  a  brief  sum- 
mary of  the  news  of  the  world,  will  be 
sent  to  the  clergy  who  will  read  it  at 
the  close  of  the  Sunday  services. 

Wellington,  New  Zealand,  will  very 
soon  have  a  long  distance  wireless  sta- 
tion of  very  high  power.  The  station  is 
being  erected  on  the  top  of  Otari  Peak, 
nearly  t,ooo  feet  above  sea  level.  The 
masts,  two  in  number,  \\\\\  be  150  feet 
high.  With  this  station  wireless  com- 
munication will  be  possible  with  Sydney. 
Australia. 
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Restoring  Old  Hard  Rubber  to 
Its  Natural  Color 


All  wireless  amateurs  who  have  ever 
paid  a  good  price  for  some  high  class 
instrument,  know  how  disappointing  it  is 
to  find  that  the  hard  rubber  parts  have 
slowly  but  steadily  changed  to  a  spotted 
yellow  color.  I  have  run  up  against  the 
same  problem  more  than  once,  and  so 
made  up  my  mind  to  find  some  remedy 
for  the  trouble.  Finally,  after  many  ex- 
periments, I  found  a  very  simple  method 
that  makes  the  rubber  good  and  black, 
and  gives  such  excellent  results  that  it 
pays  well  for  the  small  amount  of  work. 

Here  is  the  way  to  do  it.  Simply  satu- 
rate a  small  clean  rag  with  full  strength 


household  ammonia,  and  rub  the  faded 
surface  of  the  rubber  with  it  until  the 
cloth  becomes  dry.  Repeat  this  operation 
a  few  times,  and  you  will  find  that  all  the 
yellow  color  has  disappeared.  Always 
be  sure  to  rub  in  one  direction,  so  as  not 
to  mar  the  face  in  any  way.  After  you 
have  removed  all  the  discoloration  by 
the  above  process,  polish  up  the  surface 
with  a  piece  of  silk  moistened  in  crude 
oil. 

I  have  treated  quite  a  few  pieces  in 
this  manner,  always  with  the  best  re- 
sults. So  far  I  have  not  been  able  to 
detect  any  after  effects  and  have  been 
able  to  find  no  deterioration  due  to 
chemical  action  from  the  ammonia. 
Edwin  L.  Powell. 


Questions  and  Answers  in  Wireless 


By  A.  B.  COLE 


50. — My  ground  connection  is  made  to 
the  brass  of  a  combination  gas  and  elec- 
tric light  fixture.  Why  can  I  not  receive 
loud  signals? 

The  metal  of  such  a  fixture  is  insulated 
from  the  gas  pipe  by  means  of  an  insu- 
lating joint,  which  is  required  by  the 
Fire  Underwriters.  In  order  to  obtain 
a  good  ground  connection  it  will  be  nec- 
essary for  you  to  connect  the  ground 
wire  to  the  gas  pipe  itself. 

5/. — Will  an  aerial  supported  by  a  kite 
give  good  results? 

Kites  have  been  used  for  this  purpose, 
and  a  notable  example  is  the  long  dis- 
tance experiment  of  the  old  De  Forest 
Company  in  1907,  when  one  thousand 
words  were  sent  from  the  Manhattan 
Beach  (N.  Y.)  station,  to  a  station  on 
the  west  coast  of  Ireland.  At  the  latter 
station  the  aerial  was  supported  by  kites. 
It  was  reported  at  the  time  that  about 
500  words  of  the  message  were  received, 
and  this  was  considered  a  great  achieve- 
ment then. 


The  box  kite  is  one  of  the  best  for 
this  purpose,  on  account  of  its  steady 
and  strong  pull  in  a  good  breeze.  Kites 
are  seldom  used,  however,  except  in  ex- 
perimental work,  since  the  rising 
and  falling  motion  varies  the  po- 
sition of  the  aerial  with  respect 
to  the  earth,  and  consequently 
varies  its  capacity.  This  varia- 
tion makes  tuning  difficult. 

52. — Give  dimensions  and  de- 
scription of  a  jo  foot  iron  pole 
for  supporting  the  aerial. 

A  metal  pole  is  to  be  recom- 
mended for  amateur  work,  for 
it  is  inexpensive,  durable,  and 
easy  to  construct.  A  30  foot 
pole  may  be  made  of  water  pipe, 
of  the  grade  known  as  "heavy," 
and  the  method  of  joining  the 
fig.  17  t]iree  sections  is  given  in  Fig.  17. 
Section  (1)  is  a  ten  foot  length  of  two 
inch  pipe.  (R)  represents  a  reducing 
coupling,  known  as  a  2  by  1%  inch  re- 
ducer.    Section  (2)  is  a  ten  foot  length 
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of  i%  inch  pipe,  section  (3)  is  a  ten 
foot  length  of  £4  inch  pipe,  and  (H)  is  a 
i}i  by  ^4  inch  reducer.  The  reducers 
should  all  be  of  malleable  iron.  The  sec- 
tions are  held  together  by  the  reducers, 
into  which  they  should  be  tightly 
screwed,  and  the  pole  and  reducers 
should  then  be  covered  with  two  or  three 
coats  of  waterproof  paint.  A  hole  (H), 
}i  inch  in  diameter,  should  be  drilled 
near  the  top  of  the  pole.  A  piece  of 
heavy  wire  passes  through  this  hole,  and 
serves  to  support  a  pulley.  A  rope  passes 
through  the  pulley  and  in  turn  supports 
the  spreader  of  the  aerial  which  may  be 
lowered  at  any  time  for  repairs. 

53. — Give  dimensions  of  a  70  foot  iron 
pole. 

This  pole  may  consist  of  four  sections 
of  "extra  heavy"  iron  pipe,  as  follows : 
section  (1),  25  feet  of  four  inch;  sec- 
tion (2),  20  feet  of  2y2  inch;  section 
(3),  15  feet  of  iy2  inch;  section  (4), 
ten  feet  of  one  inch.  Reducers  join  the 
sections  as  in  the  30  foot  pole. 

In  general,  poles  should  be  designed 
to  withstand  the  most  severe  storms 
which  ever  occur  at  the  place  where  they 
are  set  up,  and  in  this  connection  it 
should  be  remembered  that  in  the  winter, 
when  ice  forms  on  the  aerial,  the  pole 
and  aerial  have  a  considerable  weight 
to  support  in  addition  to  their  own. 

54. — What  is  the  purpose  of  a  guy 
wire? 

The  iron  poles  described  above  are  not 
sufficiently  strong  to  stand  unsupported. 
A  guy  wire  (or  several  of  them)  is  used 
to  balance  the  strain  caused  by  the  wind 
and  the  tension  of  the  aerial.  Guy  wires 
should  be  made  of  a  strong  material, 
such  as  steel  or  phosphor  bronze,  and 
should  be  so  placed  with  respect  to  the 
pole  that  they  resist  the  wind  pressure  in 
every  direction.  In  time  the  guy  wires 
will  stretch,  and  it  becomes  necessary  to 
take  in  the  slack.  The  turnbuckle  illus- 
trated in  Fig.  18  is  a  convenient  device 
for  this  purpose.  A  turnbuckle  should 
be  placed  in  each  guy. 


55. — Is  it  necessary  to  break  each  guy 
wire  and  insert  an  insulator? 

It  is  not  necessary  but  desirable. 
Since  these  wires  are  grounded,  although 
possibly  indirectly,  they  act  as  aerials, 
absorbing  some  of  the  energy  which 
would  otherwise  be  radiated  or  received, 
and  they  are  therefore  a  source  of  loss, 


FIG.   18— TURNBUCKLE 

reducing  the  operating  distance.  It  is 
possible  to  draw  sparks  of  considerable 
length  from  the  guys  of  large  stations, 
showing  that  much  energy  may  be  ab- 
sorbed. If  the  guys  are  broken  by  in- 
sulators, however,  there  is  little  loss  from 
this  cause. 

DETECTORS,    POTENTIOMETERS    AND 
RECEIVERS. 

j6.  What  is  the  purpose  of  a  de- 
tector? 

The  oscillations  set  up  in  the  aerial 
when  it  is  struck  by  electro-magnetic 
waves  will  not  directly  operate  a  relay  or 
produce  sound  in  the  telephone  receivers. 
An  intermediate  device,  generally  known 
as  a  detector,  is  necessary  to  convert  the 
high  frequency  oscillations  into  a  form 
of  electrical  energy  which  will  serve  this 
purpose. 

57.  Name  the  general  types  of  de- 
tectors. 

Rectifiers  ;  electrolytic ;  imperfect  con- 
tact ;  magnetic. 

55.  What  is  the  generally  accepted 
theory  of  the  action  of  rectifying  de- 
tectors? 

The  oscillations  produced  in  the  aerial 
system  somewhat  resemble  alternating 
currents  used  for  electric  lighting,  espe- 
cially when  the  station  is  one  of  a  sys- 
tem operating  with  slightly  damped 
waves.  Rectifying  detectors  seem  to 
have  the  peculiar  property  o\  acting  as 
electric  valves,  cutting  oC(  the  oscillatory 
currents  as  they  flow  in  one  direction 
and  allowing  them  to  pass  as  they  flow  in 
the  other  direction.  Probably  this  effect 
is  due  to  the  heating  of  the  two  materials 
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of  the  detector  at  the  point  of  contact, 
at  which,  although  it  is  claimed  there  is  a 
"perfect  contact,"  there  is  undoubtedly 
far  from  a  perfect  electrical  contact. 
Detectors  of  this  type  require  no  battery 
in  series  with  the  telephone  receivers. 

59.  Name  the  most  sensitive  rectify- 
ing detectors. 

Perikon  ;  silicon  ;  carborundum ;  f  erron 
or  pyron  ;  molybdenite  ;  audion. 

60.  Describe  these  detectors. 

A  perikon  detector  consists  of  a  stand 
having  two  metal  cups  holding  the  sensi- 
tive materials,  and  so  arranged  that  the 
points  of  contact  between  the  materials 
and  the  pressure  of  one  on  the  other  may 
be  changed  at  will.  A  spiral  spring  con- 
tained in  one  of  the  tubes  supporting  the 
cups  is  employed  to  give  the  required 
pressure.  The  essential  material  of  the 
perikon  detector  is  zincite,  which  is  an 
oxide  of  zinc,  and  is  chemically  known 
as  ZnO.  Various  materials  have  been 
used  in  combination  with  zincite,  such 
as  chalcopyrite,  bornite,  galena,  carbon, 
brass  and  others.  One  of  the  most  sensi- 
tive combinations  which  the  author  has 
had  occasion  to  use  is  that  of  zincite  with 
silver  or  gold  telluride,  or  metallic  tellu- 
rium. 

The  perikon  detector  is  very  satis- 
factory for  most  purposes,  and  many  are 
in  use  by  the  army  and  navy. 

A  silicon  detector  consists  of  a  metal 
rod,  terminating  in  a  point  at  the  lower 
end,  and  so  arranged  that  the  pressure 
upon  a  small  piece  of  silicon  may  be 
varied.  The  silicon  is  often  held  in  a 
metal  cup  by  means  of  solder  or  other 
readily  fusible  metal.  A  spiral  spring  in 
the  vertical  tube  furnishes  the  pressure 
of  the  metal  point  on  the  silicon. 

Silicon  is  a  product  of  the  electric 
furnace,  and  is  made  in  several  grades, 
whose  compositions  vary  from  a  small 
percentage  of  silicon  to  as  high  as  98 
per  cent  silicon.  The  lower  grades  are 
not  nearly  so  sensitive  as  the  higher 
grades. 

The  low  cost  of  making  this  detector 
its  reliability,   ease   of   adjustment,   and 
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FIG.  19— CONNECTIONS  OF 
CARBORUNDUM  DETECTOR 


sensitive  qualities,  make  it  the  general 
favorite  of  amateurs  and  operators.  No 
local  battery  is  needed  with  this  detector 
or  with  perikon. 

A  carborundum  detector  may  be  made 
from  a  silicon  detector  by  substituting 
carborundum  for  the  silicon.  Some 
pieces  of  carborundum  are  more  sensi- 
t  i v  e  than 
others,  and  this 
is  probably 
due  to  the  fact 
that  at  differ- 
ent parts  of 
the  furnace  the 
temperature  is 
different,  and 
possibly  com- 
pounds of  va- 
rious compositions  result. 

A  local  battery  in  connection  with  a 
potentiometer  should  be  used  with  a 
carborundum  detector.  Two  or  three 
dry  cells  may  be  required,  depending  on 
the  kind  of  carborundum  used.  This  is 
a  very  satisfactory  detector,  and  is  ex- 
tremely sensitive  when  a  good  crystal  is 
used.  The  green  variety  of  carborun- 
dum generally  gives  very  good  results. 
Fig.  19  shows  how  the  carborundum 
detector  may  be  connected  to  (L)  the 
lead-in  wire  from  the  aerial,  (T)  a 
telephone  receiver,  (P)  a  potentiometer, 
and  (B)  a  battery. 

The  sensitive  material  of  the  ferron, 
or  pyron,  detector  is  iron  pyrites,  some- 
times known  as  "Fool's  Gold."  This 
occurs  in  Nature  in  large  quantities.  Un- 
like silicon,  iron  pyrites  is  not  equally 
sensitive  at  all  points  on  its  surface. 

This  material  may  be  used  in  the  same 
type  of  detector  stand  as  silicon,  and 
when  the  metal  point  rests  on  one  of 
the  sensitive  points,  the  ferron  detector 
is  very  sensitive.  It  is  practically  un- 
affected by  static.  No  local  battery  is 
needed  with  this  detector. 

A  molybdenite  detector  may  be  made 
from  a  silicon  detector  by  substituting 
a  thin  piece  of  molybdenite  for  the  sili- 
con.    For  best  results  considerable  pres- 
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sure  of  the  metal  point  on  the  molyb- 
denite is  required.  No  local  battery  is 
needed  for  this  detector.  It  is  little  af- 
fected by  static,  and  by  proximity  to  the 
spark  gap,  and  is  not  so  sensitive  as 
silicon  or  carborundum. 


Directory  of  Wireless  Clubs 


This  directory  of  amateur  wireless  clubs  and 
associations  will  be  published  each  month.  When 
a  new  club  is  formed  the  names  of  the  officers, 
also  the  street  address  of  the  secretary,  should 
be  forwarded  to  us  at  once.  Any  changes  that 
should  be  made  in  the  directory,  when  desig- 
nated by  an  official  of  a  club,  will  be  made  in 
the  next  issue  after  receipt  of  such  advice. 


Aero  Wireless  Club. — A.  Garland,  President  ; 
W.  Ladley,  Vice  President ;  D.  Beard,  Napa,  Calif., 
Secretary   and   treasurer. 

Allegheny  County  (Pa.)  Wireless  Association. — ■ 
Arthur  O.  Davis,  President  ;  Theodore  D.  Richards, 
Vice  President ;  James  Seaman,  Leetsdale,  Pa., 
Secretary  and  Treasurer. 

Alpha  Wireless  Association. — L.  L.  Martin, 
President ;  F.  A.  Schaeffer,  Vice  President ;  G.  F. 
Girton,  Box  57,  Valparaiso,  Ind.,  Secretary  and 
Treasurer. 

Amateur  Wireless  Association  of  Schenectady, 
N.  Y. — D.  F.  Crawford,  President ;  L.  Beebe, 
Vice  President ;  C.  Wright,  Treasurer ;  L.  S.  Up- 
hoff,  122  Ave.  "B,"   Schenectady,  N.  Y.,  Secretary. 

Amateur  Wireless  Club  of  Geneva  (N.  Y.). — 
H.  B.  Graves,  Jr.,  President ;  C.  Hartman,  Vice 
President ;  L.  Eeid,  Treasurer ;  Benj.  Merry,  148 
William  St.,  Geneva,  N.  Y.,  Secretary. 

Berkshire  Wireless  Club. — Warren  A.  Ford, 
President  ;  William  Yarkee,  Vice  President  ; 
Charles  Hodecker,  Treasurer ;  Jas.  H.  Ferguson, 
18  Dean  St.,  Adams,  Mass.,  Secretary. 

Canadian  Central  Wireless  Club. — Alexander 
Poison,  President  ;  Stuart  Scorer,  Vice  President  ; 
Benj.  Lazarus,  P.  O.  Box  1115,  Winnipeg,  Mani- 
toba, Can.,  Secretary  and  Treasurer. 

Cardinal  Wireless  Club. — K.  Walthers,  Presi- 
dent ;  F.  Dannenfelser,  Vice  President  ;  Miss  A. 
Peterson,  South  Division  High  School,  Milwau- 
kee, Wis.,   Secretary. 

Chicago  Wireless  Association. — John  Walters, 
Jr.,  President ;  E.  J.  Stien.  Vice  President ;  C. 
Stone,  Treasurer ;  F.  D.  Northland,  Secretary ; 
R.  P.  Bradley,  4418  South  Wabash  Ave.,  Chicago, 
111.,   Corresponding   Secretary. 

Fargo  Wireless  Association. — Kenneth  Hance, 
President;  John  Bathrick,  Vice  President;  Earl  C, 
Reineke,  518  9th  St.,  Fargo,  N.  D.,  Secretary. 

Forest  Park  School  Wireless  Club — W.  S.  Rob- 
inson, Jr.,  President  ;  William  Crawford,  R.  F.  D. 
No.  1,  Springfield,  Mass.,  Secretary. 

Frontier  Wireless  Club. — Chas.  B.  Coxhead, 
President  ;  John  D.  Camp,  Vice  President  ;  Frank- 
lin J.  Kidd,  Jr.,  Treasurer;  Herbert  M.  Graves, 
458  Potomac  Ave.,  Buffalo,  N.  Y.,  Secretary. 

Gramercy  Wireless  Club — J.  F.  Diehl,  Presi- 
dent ;  11.  Green,  Vice  President  ;  J  Gehhard,  Treas- 
urer; J.  Piatt,  311  East -23d  St.,  New  York,  N.  Y., 
Secretary. 

Northwestern  Wireless  Association  of  Chicago — 
Rolf  Rolfson,  President;  11.  K  uncle,  Treasurer; 
Edw.  G.  Egloff,  2729  Noble  Ave.,  Chicago,  111., 
Recording   Secretary. 

Hannibal  (Mo.)  Amateur  Wireless  Club. — 
Charles  A.  Cruickshank.  President  ;  J.  ('.  Rowland. 
Vice  President;  William  Youse.  Treasurer;  (J.  Q, 
Owens,    130(3   Hill   St.,   Hannibal,   Mo.,   Secretary. 


Haverhill  (Mass.)  Wireless  Association — Riedel 
G.  Sprague,  President  ;  Charles  Farrington,  Vice 
President  ;  Leon  R.  Westbrook,  Haverhill,  Mass., 
Secretary  and   Treasurer. 

Independence  Wireless  Association. — Boyce  Mil- 
ler, President  ;  Ralph  Elliott,  Secretary  ;  Joseph 
Mahan,  214  South  Sixth  St.,  Independence,  Kan., 
Vice  President. 

Jonesville  Wireless  Association. — Frederic  Wet- 
more,  President  ;  Webb  Virmylia,  Vice  President ; 
Richard  Hawkins,  Treasurer;  Merritt  Green,  Lock 
Box  82,   Jonesville,   Mich.,   Secretary. 

Long  Beach  Radio  Research  Club. — Bernard 
Williams.  555  E.  Seaside  Bvd.,  Long  Beach,  Calif., 
Secretary. 

Manchester,  (N.  II.)  Radio  Club. — Homer  B. 
Lincoln,  President  ;  Clarence  Campbell,  Vice  Presi- 
dent ;  Elmer  Cutts,  Treasurer  ;  Earle  Freeman, 
759  Pine  St.,  Manchester,  N.  H.,   Secretary. 

New  Haven  Wireless  Association. — Roy  E.  Wil- 
mot,  President  ;  Arthur  P.  Seeley,  Vice  President  ; 
Russell  O'Connor,  27  Vernon  St.,  New  Haven, 
Conn.,   Secretary  and  Treasurer. 

Oakland  Wireless  Club. — H.  Montag,  President ; 
W.  L.  Walker,  Treasurer;  W.  R.  Sibbert,  916 
Chester  St.,  Oakland,  Calif.,   Secretary. 

Oregon  State  Wireless  Association. — Charles  Aus- 
tin, President ;  Joyce  Kelly,  Recording  Secretary  ; 
Edward  Murray,  Sargeant-at-Arms  ;  Clarence  Bisch- 
off,  Lents,  Ore.,  Treasurer  and  Corresponding  Sec- 
retary. 

Pacific  States  Wireless  Association. — Howard  W. 
Lewis,  President  ;  W.  N.  Hickmatf,  Vice  President  ; 
Earl  C.  Hanson,  Recording  Secretary ;  Stanley 
McClatchie,  288  Wilcox  Ave.,  Los  Angeles,  Cal., 
Corresponding   Secretary. 

Peterboro  Wireless  Club. — G.  B.  Powell,  Presi- 
dent ;  C.  V.  Miller,  Vice  President ;  E.  W.  Oke, 
263  Engleburn  Ave.,  Peterboro,  Ontario,  Can., 
Secretary   and   Treasurer. 

Plaza  Wireless  Club.— Paul  Elliott.  President ; 
Myron  Hanover,  156  E.  66th  St.,  New  York,  N. 
Y.,  Secretary  and  Treasurer. 

Rockland  County  (N.  Y.)  Wireless  Association. — 
W.  F.  Crosby,  President ;  Tracey  Sherman,  Vice 
President:  Marquis  Bryant,  Secretary:  Erskine 
Van  Houten.  24  De  Pew  Ave.,  Nyack,  N.  Y.,  Cor- 
responding  Secretary. 

Roslindale  (Mass.)  Wireless  Association. — O. 
Gilus,  President ;  E.  T.  McKay,  Treasurer ;  Fred 
C.  Fruth,  962  South  St.,  Roslindale,  Mass.,  Secre- 
tary. 

Sacramento  Wireless  Signal  Club.— E.  Rackliff, 
President;  J.  Murray,  Vice  President;  G.  Ban- 
vard,  Treasurer ;  W.  E.  Totten,  1524  "M"  St., 
Sacramento,  Calif.,  Secretary. 

Southern  Wireless  Association. — B.  Oppenheim, 
President  ;  P.  Gernsbacher,  1435  Henry  Clay  Ave., 
New  Orleans,  La.,   Secretary  and  Treasurer. 

Springfield  (Mass.)  Wireless  Association. — A.  C. 
Gravel,  President;  C.  K.  Seelv,  Vice  President  and 
Treasurer;  D.  W.  Martenson.  Secretary;  Club 
Rooms,   323  King  St.,   Springfield,   Mass. 

St.  Paul  Wireless  Club.— Thos.  Taylor.  Presi- 
dent: L.  R.  Moore,  Vice  President;  E.  C.  Estes, 
Treasurer;  R.  II.  Milton,  217  Dayton  Aye..  St. 
Paul,  Minn.,   Secretary. 

Tri-State  Wireless  Association.— C.  B.  DeT.a- 
Hunt,  President  ;  O.  F.  Lyons.  Vice  President  ; 
T.  J.  M.  Daly,  Treasurer;  C.  .1.  Cowan.  Memphis, 
Tcnn.,  Secretary. 

Wireless  Association  of  British  Columbia.— 
Clifford    C.    Watson,    President;    J.    Arnott,    Vice 

President:    E.    Kelly.   Treasurer:    11.   J.    P.othel.    300 

Fourteenth  Aye.  10..  Vancouver,  B.  c.  Correspond- 
ing  Secretary. 

Wireless    Association    of    Canada,     w.    Fowler, 

President  ;     10.     G.     I.unn.     Vice     President  ;     W.     C, 
Schtiur,   Secretary   and   Treasurer. 
Wireless    Association    of   Montana,     Roy    Tysel. 

President  :     Elliot     Gillie.     Vice     President  :     Harold 

Salter,  309  South  Ohio  St.,  Butte,  Mont.,  Secretary. 

Wireless    Club    of    Baltimore      Hairy    Richards, 

President  ;  William  Pules.  Vice  President  ;  Curtis 
Garret.  Treasurer;  Winters  Jones,  72S  North  Men 
roe  St.   Baltimore,   Md..   Secretary. 
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Householders,  Know  Your  Meter 


By  GUY  R.  GROVE 


The  little  electric  meter  tells  you  each 
month  just  how  much  you  have  to  turn 
over  to  the  electric  light  company.  It 
is  a  silent  salesman  and  its  accuracy  is 
just  as  important  as  that  of  the  scales 
used  in  public  markets  for  weighing 
goods  sold  over  the  counter  to  the  buy- 
ing public.  But  not  one  in  a  hundred 
has  any  idea  of  what  the  inside  of  a 
meter  looks  like.  The  principle  of  the 
meter  and  its  operation  is  a  complete 
mystery  to  the  majority  of  electric  light 
consumers.  It  is  this  ignorance  that 
leads  to  the  general  doubt  of  the  public 
as  to  its  accuracy  in  measuring  electrical 
energy.  However,  in  the  face  of  all 
this  doubt  it  can  be  proven  that  the  mod- 
ern meter  is  one  of  the  most  accurate 
measuring  devices  made. 

Public  service  commissioners  and  civic 
committees  which  several  of  the  states 
now  have  for  regulating  the  prices  and 
methods  of  selling  commodities  to  the 
public  have  investigated  the  usual  meth- 
ods and  practices  of  weighing  and  meas- 
uring and  have  found  more  need  of  im- 
provement in  other  methods  than  has 
been  necessary  in  the  approved  and  mod- 
ern methods  of  metering  electricity.  In- 
struments for  measuring  electrical  units 
are  accepted  as  being  among  the  most 
accurate  instruments  known  and  the 
modern  electric  meter  is  indeed  an  in- 
strument of  precision  when  compared 
with  the  instruments,  apparatus  and 
means   of  measuring  many  other  com- 


modities. In  order  to  insure  that  the 
meters  may  be  maintained  so  as  to  oper- 
ate with  the  highest  degree  of  accuracy 
many  of  the  lighting  companies  maintain 
a  regular  meter  testing  department, 
equipped  with  the  most  accurate  stand- 
ards obtainable. 

The  meter  is  a  miniature  electric 
motor  of  very  delicate  construction.  It 
is  so  connected  in  the  circuit  that  the 
current  used  in  the  circuit  on  which  it 
is  connected  will  flow  through  the  meter, 
which  causes  it  to  run  and  consequently 
to  register  in  direct  proportion  to  the 
quantity  of  current  flowing  through  it. 

The  watt  is  the  practical  unit  of  elec- 
trical measurement,  the  same  as  the 
pound  is  the  unit  of  weight,  and  is 
equivalent  to  1-746  of  a  horsepower. 
When  a  watt  is  used  continually  for  one 
hour  it  is  called  a  watt  hour.  As  the 
watt  hour  is  too  small  for  a  commercial 
unit  of  measurement  the  term  kilowatt 
hour,  meaning  1,000  watt  hours,  is  com- 
mercially used.  The  term  is  usually  ab- 
breviated K.W.H.  and  all  electrical  rates 
and  bills  are  based  on  the  K.W.H.  as 
a  unit.  For  instance,  when  electrical 
energy  is  sold  at  ten  cents  it  means  ten 
cents  per  K.W.H.,  or  ten  cents  for  the 
use  of  1,000  watts  for  one  hour,  or  500 
watts  for  two  hours.  To  get  a  better 
idea  of  how  much  a  K.W.H.  is  we  can 
compare  it  with  an  ordinary  sixteen  can- 
dlepower  carbon  lamp.  If  such  a  lamp  is 
burned  one  hour  it  will  consume  50  watt 
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hours,  or  1-20  of  one  K.W.H.,  and  would 
have  to  burn  20  hours  before  the  meter 
would  register  one  K.W.H.  People  often 
get  the  mistaken  idea  that  they  can  use  a 
50  or  60  watt  lamp  for  any  length  of 
time  and  only  consume  50  or  60  watts. 
They  do  not  take  into  consideration  the 
time  element,  and  instead  of  using  a 
total  of  50  watt  hours  they  use  50  watt 
hours  for  each  full  hour  they  use  the 
lamp. 

On  account  of  the  extremely  delicate 
construction  of  electric  meters  they  have 
a  general  tendency  to  run  slow  rather 
than  fast,  due  to  the  friction  of  the  bear- 
ings. They  seldom  run  fast  unless  sub- 
ject to  abnormal  conditions.  In  fact,  the 
First  District  of  New  York  Public  Serv- 
ice Commission  has  found  that  of  meters 
tested  during  a  recent  period,  92.4  per 
cent  were  registering  accurately,  5.8  per 
cent  slow  and  1.8  per  cent  fast. 

In  states  which  have  a  commission  as 
mentioned  above,  the  commission  will 
test  any  meter  on  request  of  the  con- 
sumer with  the  understanding  that  if  the 
meter  is  running  fast  and  to  the  detri- 
ment of  the  consumer  the  lighting  com- 
pany shall  pay  for  the  expense  of  the 
test;  if  the  meter  is  found  to  be  correct 
or  running  slow  the  consumer  is  required 
to  pay  the  expense  of  the  test.  The  ex- 
penses of  these  tests  range  from  $2  to 
$10,  depending  on  the  size  of  the  meter. 

The  report  of  one  of  these  commis- 
sions showed  that  on  these  tests  90.5  per 
cent  were  correct,  8.2  per  cent  slow  and 
1.3  per  cent  were  running  fast.  This 
shows  that  in  this  particular  report  that 
98.7  per  cent  of  the  parties  making  the 
complaint  paid  for  the  expense  of  the 
test. 

Meters  rarely  run  over  ten  per  cent 
fast  if  they  run  fast  at  all.  Half  of  the 
people  who  have  occasion  to  complain, 
or  at  least  think  they  have,  to  the  electric 
light  office  remark  that  their  meter  is 
running  twice  as  fast  as  it  should.  This 
is  a  mistaken  idea,  as  it  is  practically  im- 
possible for  a  meter  to  do  so.  Of  course 
there  are  times  when  the  meter  shows  a 


consumption  twice  as  large  as  previous 
months  but  in  99  cases  in  100  it  is  no 
defect  in  the  meter.  The  current  is  go- 
ing through  the  meter  but  is  in  most  cases 
used  by  a  "ground"  or  by  lights  burned 
in  the  house  that  the  one  complaining 
knows  nothing  about.  Such  complaints 
are  given  close  attention  by  the  company 
and  the  meter  is  tested. 

Light  users  who  have  cause  to  suspect 
that  their  meter  is  running  fast  can  make 
a  rough  test  and  satisfy  themselves  as 
to  how  it  is  running.  This  is  done  by 
reading  the  meter  and  keeping  a  record 
for  a  few  days  of  the  exact  time  the 
lights  are  used.  In  doing  this  a  close 
tab  must  be  kept  of  all  lights  burned  and 
count  all  used  even  if  only  in  use  for 
ten  or  fifteen  minutes  at  a  time.  The 
watts  consumed  by  gem  and  tungsten 
lamps  are  marked  on  the  bulbs,  as  they 
are  rated  in  watts.  Carbon  lamps  are 
rated  in  candlepower  and  the  wattage  is 
not  always  given  on  the  bulb.  However, 
following  is  the  relative  consumption : 
4  candlepower  carbon  lamp —  20  watts 
8  candlepower  carbon  lamp —  30  watts 
16  candlepower  carbon  lamp —  50  watts 
32  candlepower  carbon  lamp — 100  watts 
A  reading  of  the  meter  should  be  taken 
before  and  after  the  test  and  the  con- 
sumption shown  on  the  meter  compared 
with  the  K.W.  hours  shown  on  the  tab 
record.  If  this  is  done  and  close  tab 
kept  of  all  lights  used  it  will  be  surpris- 
ing to  find  that  light  is  used  that  had  not 
been  thought  of  before,  the  meter  ac- 
curately recording  the  current  all  the 
time. 


Using  Old  Carbon  Ends 

Instead  of  consigning  old  arc  lamp 
carbon  ends  to  the  scrap  pile  they  may  be 
employed  to  advantage  in  connection 
with  lightning  conductor  work.  Because 
of  the  higher  conductivity  of  pure  car- 
bon compared  with  coke,  the  uncon- 
sumed  pieces  of  arc  lamp  carbons  make 
an    excellent    bed    for    ground    plates    in 
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How  an  Electrical  Clock 
Operates 

In  this  article  is  presented  a  diagram- 
matic arrangement  of  the  various  parts 
of  an  electric  master  clock  without  giving 
dimensions  and  details.  With  a  clear 
idea  of  the  way  such  a  clock  operates 
the  amateur  should  be  able  to  build  to 
suit  his-  fancy  as  to  size  and  materials 
available. 

The  first  design,  Fig.  i,  is  especially 
interesting  from  the  fact  that  the  greater 


FIGS.    1   AND   2.      PRINCIPLE    OF   ELECTRIC   CLOCK 

part  of  the  operating  mechanism  is 
placed  on  the  pendulum  bob.  By  arrang- 
ing small  electro-magnets  behind  the  bob 
in  such  a  manner  that  a  weight  is  drawn 
over  to  the  high  side  of  the  bob  at  the 
end  of  each  stroke,  this  weight  is  made 
to  drive  the  pendulum.  Such  an  action 
as  this  can  be  easily  illustrated  by  watch- 
ing a  boy  in  a  rope  swing.  At  the  end 
of  each  oscillation  he  quickly  shifts  the 
center  of  gravity  of  the  swing  and  him- 
self and  gets  the  desired  push. 

Such  a  mechanism  is  shown  in  Fig.  i 
in  which  (F)  is  the  pendulum  bob  sus- 
pended by  rod  (E).  Behind  the  bob  are 
mounted  the  parts  shown  by  dotted  lines. 
(K)  is  a  small  weight  mounted  on  an 
iron  rod  (P),  and  arranged  to  work  on 
a  knife  edge  (M).  (LL)  are  the  elec- 
tro-magnets with  coil  (N)  placed  as 
shown,  and  connected  to  battery  through 


the  contact  points  (GG).  (H)  is  a  pull 
up  mechanism  to  register  the  time  and 
consists  of  a  simple  ratchet  wheel  which 
is  moved  one  tooth  at  a  time  by  means  of 
an  electro-magnet.  The  wheel  train  may 
be  taken  from  an  old  alarm  clock,  to- 
gether with  the  hands  and  dial. 

The  bob  is  suspended  by  means  of  a 
steel  spring  (C)  held  in  the  head  block 
by  means  of  pin  (B).  A  split  block  (D) 
is  free  to  slide  up  or  down  (in  recess 
shown)  when  screw  (Q)  is  loosened. 
In  this  manner  the  length  of  the  pendu- 
lum may  be  changed  and  the  clock  regu- 
lated. Contact  points  at  (G)  are  made 
of  platinum.    The  circuit  shown  by  light 

lines    is    run    on    the 

back     side     of     the 

pendulum.     The 

middle     or     common 

wire    is    fastened    di- 
rectly    to      (C),     as 

shown.   When  (K)  is 

pulled  over  by  either 

of     the     electromag- 
nets   (L),    it    moves 

far  enough  to  remain 

against  the  stop    (J) 

without    the    aid    of 

any     fastening     de-' 

vices.      This    reduces 

the    mechanism    as    a 

whole   to  the  pendu- 
lum and  one  moving 

part. 

The  pendulum  bob 

is  made  of  lead  cast 

in  a  pie  tin  and  sus- 
pended by  means  of 

a    spruce    rod.      The 

bob  weighs  22  pounds.     The  weight  of 

(K)   and  (P)  together  is  seven  ounces. 

(P)  is  made  of  iron  *4  inch  square.  This 
clock  requires  two  gravity  cells  for  opera- 
tion. Its  time  keeping  qualities  are  not 
independent  of  battery  strength  but  so 
nearly  so  that  when  used  on  gravity  cells 

it  keeps  very  good  time. 

A  design  was  furnished  to  a  Y.M.C.A. 
class  in  practical  electricity  (of  which 
the  writer  was  instructor),  and  a  clock 
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was  constructed  by  them  for  the  city 
Y.M.C.A.  of  Lafayette,  Indiana.  This 
clock,  the  cut  and  circuits  of  which  are 
shown  in  Figs.  2  and  3,  is  still  in  opera- 
tion. 

Referring  to  Fig.  2,  it  will  be  seen  that 
when  the  pendulum  is  swung  to  the 
right,  electrical  contact  is  completed 
through  the  platinum  points  at  (a).  Coil 
(C),  which  is  connected  into  the  circuit 
by  these  points,  holds  two  windings,  one 
of  which  is  energized  at  all  times  as  can 
be  seen  from  the  diagram.  This  winding 
tends  to  hold  the  coil  in  the  "up  position" 
against  the  stop  (b)  by  reaction  with  the 
field  of  the  permanent  magnet  (Mi). 
The  other  winding  when  energized  by 
closing  contacts  (a),  sets  up  a  field  equal 
and  opposite  to  that  of  the  first  winding, 
and  coil  (Ci)  falls  of  its  own  weight 
and  gives  just  enough  push  on  the  pendu- 
lum at  (a)  to  keep  it  in  motion. 

The  hands  and  wheel  train  (taken 
from  an  old  clock)  are  driven  by  coil 
(C2),  which  is  impelled  upward  by  the 
reaction  of  its  field  with  that  of  (M2), 
a  permanent  magnet,  each  time  the 
pendulum  makes  contact  at  (a). 

Electrical  connections  are  made  to 
moving  arms  through  hair  springs  (d). 
A  resistance  (R)  is  inserted  in  the  closed 
circuit  to  balance  the  resistance  of  (C2). 

Since  it  is  the  force  produced  by  the 
weight  of  coil  (Ci)  dropping  which 
drives  the  pendulum,  this  clock  operates 
independently  of  battery  strength  and 
has  been  regulated  to  keep  time  within 
20  seconds  per  month. 

Charles  B.  Moore. 


A  "Good  Ending"  in  Conduit 

The  illustration  shows  a  much  better 
method  for  ending  conduit  at  motor 
terminal  blocks  when  the  conduit  is  run 
on  the  ceiling  than  is  generally  the  case. 
Instead  of  ending  in  an  outlet  box  at  the 
terminal  block,  and  being  left  to  be 
pushed  this  way  and  that,  a  "T"  fitting 
is  used,  having  a  three  wire  opening, 
from  which  the  pipe  is  continued  until 
it  rests  upon  the  floor,  where  it  is  fast- 


S  Wire  Opening 


PipeStrap 


METHOD  OF  ENDING  CONDUIT    AT    MOTOR 

TERMINALS 

ened,  thus  affording  a  rigid  support,  and 
when  the  motor  foundation  will  permit, 
it  can  be  fastened  to  it  with  pipe  straps. 

Light  Adjuster  for  the  Drafting 
Table 

Drafting  rooms  or  carpenter  shops 
which  depend  upon  hanging  incandescent 
lights  for  illumination  usually  present  a 


Hoa, 


LIGHT   ADJUSTER 


tangled  up  appearance  as  to  lamp  cords, 
as  each  man  twists  and  ties  the  cord  to 
suit  his  particular  needs,  which  may  vary 
five  or  six  times  a  day. 

By  stringing  porcelain  knobs  on  No.  i>> 
steel  wire  stretched  across  the  bench  or 
table  and  securing  the  flexible  lamp  cord 
to  it  by  tape  the  lamp  may  be  readily 
moved  along  to  any  point  needed. 
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Locks  Lamp  in  Socket 

There  have  been  devices  on  the  mar- 
ket in  the  past,  designed  to  accomplish 
this  purpose,  but  the  theft  of  lamps  and 
shades  was  not  prevented  because  the 


LAMP    SOCKET    WITH    LOCK 

design  was  such  that  the  socket  could  be 
opened  by  a  hair-pin,  toothpick  or  match. 
If  the  socket  is  equipped  with  P.  &  S. 
Shurlok  locking  attachment,  there  is  no 
possible  way  in  which  the  lamp  may  be 
taken  from  the  socket  without  the  use  of 
the  key. 


A  Simple  Flasher 

The  electric  sign  business  of  today  is 
perhaps  the  most  spectacular  phase  of 
electrical  work.  The  degree  of  perfec- 
tion reached  and  the  artistic  effects  pro- 
duced are  truly  wonderful.  In  every 
place  of  any  size  many  and  intricate  de- 
signs are  displayed  and  the  average  per- 
son little  thinks  how  they  are  produced. 
The  general 
principle  is 
simple  and 
can  be  carried 
out  on  a  lim- 
ited scale  by 
almost  any- 
one, with  a 
little  careful 
work.  On  a 
recent  occa- 
sion  a  very 
simple  flasher  was  built  and  it  aroused 
so  much  interest  that  the  diagram  and 
description  are  given  below : 


\Drum 


A  small  wooden  drum,  Fig  i,  about 
2%  inches  in  diameter  is  the  most  con- 
venient size  to  use.  A  hole  should  be 
bored  through  it  and  a  shaft  of  metal 
fitted.  Upon  the  wooden  cylinder  }& 
inch  asbestos  board  should  be  placed  in 
strips  so  as  to  entirely  cover  the  wood. 
These  strips  should  be  held  in  place  by 
countersunk  screws.  Supports  can  then 
be  made  and  the   drum   should   rotate 


Lamps\ 


Line 


freely.  A  crank  can  be  attached  for  hand 
operation  or  a  pulley  if  it  is  desired  to 
belt  it  to  a  small  motor. 

Take  eight  small  squares  or  strips  of 
copper  or  brass  and  fasten  them  to  the 
drum  as  shown  in  Fig.  2.  (i,  2,  etc.) 
One  strip  should  extend  around  the  en- 
tire circumference.  Each  piece  should 
be  connected  to  the  next  one  as  shown. 
The  sketch  shows  the  drum  "flattened 
out"  so  as  to  be  more  easily  understood. 
Light  sheet  copper  or  brass  is  the  most 
suitable  material. 

Next  contactors  should  be  provided 
as  shown  (a,  b,  etc.).  These  may  also  be 
made  of  brass  or  copper  and  should  be 
slotted  and  then  screwed  to  an  asbestos 
board  support.  The  slot  will  allow  some 
adjustment  of  pressure  between  the  con- 
tactors and  strips  on  the  drum. 

The  lamps  should  be  connected  as  in 
the  diagram,  Fig.  2,  one  side  of  each 
lamp  to  the  contactors  and  the  other  ends 
connected  to  a  common  point.  This  com- 
mon point  is  then  connected  to  the  line. 
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The  other  side  of  the  line  should  be  con- 
nected to  the  contactor  pressing  on  the 
ring  on  the  drum.  As  the  drum  is  ro- 
tated the  contactors  make  the  circuit 
through  the  strips  in  the  drum  and  thus 
the  current  flows  through  the  lamps.  One 
lamp  goes  out  before  the  next  comes  on 
and  thus  a  flashing  effect  of  the  lamps  is 
produced. 

If  more  than  one  lamp  is  to  be  used  per 
contact  they  should  be  connected  across 
the  same  points  as  the  one  lamp  shown 
and  heavier  conductors  should  be  used. 
Some  arcing  may  result  from  the  break- 
ing of  the  current,  but  it  will  not  be 
enough  to  be  injurious. 


An  Imitation  Coal  Fire 


Leakage  Alarm  for  Boats 

Motor  boats  are  largely  operated  by 
gasoline  carried  in  tanks,  and  it  is  quite 
an  advantage  for  the  boat  operator  to 


ARRANGEMENT  OF  THE  LEAKAGE  ALARM 

know  that  his  tanks  are  in  good  condition 
and  not  leaking. 

A  device  for  warning  of  any  leakage  in 
the  fuel  tanks  has  been  patented  by  C.  L. 
Hoffman,  Detroit,  Mich.,  and  is  elec- 
trical. Under  the  tank  is  a  drip  pan,  at 
the  lowest  point  of  which  is  a  float  within 
a  small  basin.  The  float  is  attached  to  a 
stem  and  levers  so  that  a  switch  closes 
the  circuit  on  an  annunciator  as  soon  as 
oil  enters  the  basin  and  causes  the  float 
to  rise. 


Open  fireplaces  used  as  a  means  for 
heating  houses  are  not  to  be  compared 
with  the  more  efficient  methods  of  the 
present  day,  yet  the  open  fire  is  gaining 
rapidly  in  favor. 

This  must  be  for  reasons  of  senti- 
ment alone,  which  are  strong  enough  to 


IMITATION  COAL  FIRE 


endure  the  accompaniment  of  smoke, 
coal  and  wood  ash  blown  through  the 
house,  which  is  invariably  the  case  when 
atmospheric  conditions  are  not  favorable 
enough  to  produce  a  good  draft.  As 
the  cheery  effect  of  the  fire  seems  to  be 
what  is  desired  rather  than  the  warmth, 
this  effect  can  be  attained  by  means  of 
colored  electric  lamps  without  any  of  the 
disadvantages  incurred  in  using  coal. 

Two  lamp  sockets  are  secured  to  a 
shallow  oblong  metal  box  fastened  to 
the  inside  of  the  back  of  the  grate  and 
arranged  to  be  connected  to  a  lamp 
socket  in  the  room  by  an  extension  cord 
and  attachment  plug.  The  glow  of  the 
burning  red  lamps  shining  through  a 
mixture  of  broken  pieces  of  thick  glass, 
red  and  amber  isinglass  and  a  few  coals 
scattered  over  the  top,  produces  a  very 
realistic  and  pleasing  effect. 

H.  G.  Wilson. 
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Reversing  Switch 

The  illustration,  Fig.  i,  shows  an 
easily  constructed  switch  for  reversing 
small  motors,  changing  the  polarity  of 
electro-magnets,  etc. 

The  vertical  section  of  wood  (A)  is 
mounted  on  a  base  (B)  which  also  car- 
ries the  four  binding  posts  (C,  D,  E,  F). 
Three   copper   segments    (G,  H,  I)    are 


FIG.    1.      SIMPLE    REVERSING   SWITCH 

mounted  closely  together  on  the  sec- 
tion (A).  Segments  (G)  and  (I)  are 
both  connected  to  the  binding  post  (F) 
while  the  middle  one  (H)  is  connected 


/Brush 


Brush 


Battery 
Reversing  Switch  \A 


Field  Magnet  Coil 

FIG.    2.      CONNECTIONS    OF    REVERSING    SWITCH 

to  binding  post  (E).  A  thin  wood  lever 
carrying  the  copper  brushes  (J,  K)  is 
mounted  on  the  piece  (A)  with  a  screw, 


a  washer  being  placed  between  the  two 
to  separate  them  enough  to  allow  the 
lever  to  clear  the  segments  (G,  H,  I)  in 
passing  over.  Brush  (J)  is  connected 
with  binding  post  (C)  and  brush  (K) 
to  binding  post  (D)  using  coiled  wires 
to  allow  free  movement  of  the  lever. 
Brush  (J)  must  be  just  long  enough  to 
make  contact  with  segment  (G)  when 
(K)  touches  (H).  Moving  the  lever  to 
the  right  brings  brush  (J)  in  connec- 
tion with  (H)  and  brush  (K)  with  (I), 
thus  reversing  the  current.  Brads  (L) 
and  (M)  may  be  used  to  stop  the  lever 
at  the  correct  points.  Fig.  2  shows  con- 
nection for  reversing  a  battery  motor. 
When  so  connected  the  current  will  be 
reversed  in  the  armature  but  not  in  the 
field  magnet  coil. — L.  A.  King. 


How  to  Make  an  Electric  Gas 
Lighter 


A  very  simple  and  inexpensive  electric 
gas  lighter  can  be  made  as  follows :  Ob- 
tain a  valve  and  tip  similar  to  the  one 
shown  in  the  accompanying  figure.  Re- 
move the  screw  (S)  and  the  washer 
(Wj),  and  provide  a  piece  of  1/16  inch 
brass  about  2%  inches  long,  y2  inch  wide 
at  one  end  and  %  inch  wide  at  the  other 
end.  Solder  the  washer  to  the  large  end 
of  this  1/16  inch  piece,  drill  a  hole  for 
the  screw  (S)  and  round  the  end  of 
the  piece  to  correspond  to  the  washer. 
The  1/16  inch  piece  should  now  be  bent 
as  shown  in  the  figure,  so  that  the 
vertical  portion  stands  about  *4  inch 
from  the  vertical  pipe.  Now  make  a 
collar  (C)  from  some  thin  brass  and 
clamp  it  to  the  pipe  by  means  of  a  screw 
(Si).  This  collar  must  be  insulated 
from  the  pipe  by  a  thin  sheet  of  asbestos 
or  mica.  Obtain  two  short  pieces  of 
platinum,  (Px)  and  (P2),  from  an  old 
Edison  incandescent  lamp  and  mount 
them  as  shown  in  the  figure.  The  upper 
end  of  the  arm  (A)  must  be  cut  to  the 
proper  length  before  the  piece  of 
plantinum  (P2)  is  fastened  to  it.  An  ad- 
ditional pin  (P3)  should  be  placed  in  the 
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valve  so  that  it  can  be  turned  through 
an  angle  of  only  90  degrees.  The 
platinum  points  (Px)  and  (P2)  should 
be  adjusted  so  that  they  break  contact 
just  before  the  valve  reaches  its  full  on 
position. 

A  spark  will  be  formed  when  the 
platinum  points  break  contact,  if  one 
terminal  of  a  battery  be  connected  to  the 
pipe  itself  and  the  other  terminal  to  the 


KlCk  Cott.  BATTCRt 

ELECTRIC   GAS   LIGHTER 

collar  (C).  The  insulated  wire  (W) 
affords  a  means  of  connecting  one 
terminal  of  the  battery  to  the  collar.  The 
spark  that  will  be  produced  by  simply 
breaking  a  battery  circuit  may  not  always 
be  of  sufficient  intensity  to  ignite  the  gas. 
This  difficulty  can  be  overcome  by  plac- 
ing a  "kick  coil"  in  the  circuit.  The 
kick  coil  is  nothing  more  than  a  coil  of 
wire  of  low  resistance  about  a  soft  iron 
core  and  one  may  be  constructed  as  fol- 
lows :  Obtain  a  small  quantity  of  soft  iron 
wire,  about  No.  20,  and  cut  a  sufficient 
number  of  pieces,  eight  inches  long, 
to  make  a  core  Yz  inch  in  diameter. 
Wind  five  layers  of  No.  18  B.  &  S. 
gauge  double  cotton  covered  wire  on  this 
core,  insulating  the  winding  from  the 
core  and  the  various  layers  from  each 


other.  Connect  this  coil  in  series  with 
six  dry  cells  and  the  spark  produced 
when  the  circuit  is  broken  will  be  ample 
to  ignite  the  gas.  The  adjustment  of 
the  contacts  (PiP2)  should  be  such  that 
the  circuit  is  closed  some  little  time  be- 
fore it  is  broken.    David  P.  Moreton. 


Convenient  Fixture  Control 


A  cheap  and  easily  installed  device 
for  controlling  the  lamps  in  a  fixture 
makes  use  of  the  chain  pull  socket.  An 
extra  long  chain  is  connected  to  each 
socket,  with  the  free  ends  connected  to  a 
small  circular  piece  of  brass  about  the 
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CONVENIENT  FIXTURE   CONTROL 

size  of  a  half  dollar,  and  from  its  cen- 
ter is  hung  another  piece  of  chain  as  long 
as  may  be  necessary  for  convenient  hand 
reach.  A  straight  pull  on  the  central 
chain  will  turn  on  or  off  all  the  lights. 
and  any  one  of  the  lights  may  lie  eon- 
trolled  by  a  side  pull  opposite  in  direction 
to  the  side  on  which  the  socket  is  hung. 
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A  Pocket  Storage  Battery 
Voltmeter 


One  of  the  most  convenient  and  accu- 
rate methods  of  determining  the  condi- 
tion of  a  storage  cell  is  a  reliable,  low 
reading  pocket  voltmeter.  Fig.  i  is  a 
plan  view  and  Fig.  2  is  a  side  view  of  an 
easily  constructed  instrument. 

For  the  circular  base  (O)  use  hard 
rubber  or  fiber  not  less  than  3-16  inch  in 


Fie.l  Fiq.2" 

STOEAGE  BATTERY  VOLTMETER 

thickness.  Fastened  in  the  position 
shown  is  a  small  1  y2  inch  to  2  inch  horse- 
shoe magnet.  Select  a  rather  heavy  mag- 
net with  poles  not  too  close  together.  It 
should  be  of  the  best  quality  as  the  cheap 
toy  magnets  will  usually  lose  most  of 
their  magnetism  in  a  short  time.  Brass 
straps  with  small  screws  are  used  for 
fastening  it  to  the  base. 

For  the  pivot  (G)  of  the  moving  sys- 
tem, break  off  both  ends  of  a  large  sew- 
ing needle,  leaving  the  center  portion 
about  y2  inch  long  and  then  grind  both 
its  ends  to  sharp  points.  The  armature 
(E)  is  about  %  by  3/32  by  Y%  inch,  with 
ends  neatly  rounded.  This  must  be  of 
hard  tempered  steel  and  strongly  mag- 
netized. Soldered  near  the  top  of  the 
pivot  at  the  proper  angle  is  the  pointer 
(K),  made  of  very  thin  springy  brass 
nicely  tapered  and  blackened.  The  coun- 
terbalance (F)  is  very  important.  It 
must  exactly  balance  the  pointer  and  also 
any  inequalities  in  the  balance  of  the 
armature.  The  various  parts  should  re- 
tain the  positions  shown  (Fig.  1),  unless 


deflected  by  a  current,  no  matter  in  what 
position  the  instrument  is  placed. 

The  support  for  the  bearings  of  the 
moving  system  is  the  U-shaped  brass 
piece  (H).  The  lower  bearing  is  a  cone- 
shaped  hole  only  part  way  through  the 
piece  itself,  while  the  upper  bearing  is 
a  similar  hole  in  the  end  of  the  adjust- 
ing screw  (N). 

The  coil  (B)  is  composed  of  a  soft 
iron  core  (D)  about  3/16  inch  in 
diameter.  One  end  is  bored  and  tapped 
to  take  a  small  machine  screw  (T).  Two 
fiber  heads  (CC)  are  placed  in  posi- 
tion, the  core  insulated  and  then  wound 
with  No.  32  to  34  magnet  wire.  A  few 
trials  may  be  necessary  to  obtain  the 
right  amount  of  wire  to  produce  the  cor- 
rect deflection.  It  is  impossible  to  give 
exact  data  owing  to  the  difference  in 
friction  in  each  instrument. 

The  completed  magnet  is  supported  by 
the  brass  piece  (L),  one  end  of  which  is 
bent  over  to  form  a  support  for  the  scale. 
The  end  of  core  (D)  should  be  in  such 
a  position  that  when  the  armature  is 
drawn  around  at  right  angles  to  its  posi- 
tion in  the  figure  there  will  be  about 
1/32  inch  between  them. 

The  scale  (M)  may  be  of  heavy  card- 
board or  better  of  1/16  inch  fiber  with 
white  paper  pasted  over  it. 

A  good  case  (R)  may  be  made  of 
1/32  inch  brass  bent  into  a  cylinder  with 
a  diameter  the  same  as  that  of  the  base. 
A  brass  cover  with  the  portion  over  the 
scale  cut  away  is  soldered  in  one  end 
of  this  cylinder.  The  other  end  is  fitted 
over  the  base  and  held  there  by  screws. 

The  instrument  is  now  connected  in 
parallel  with  a  standard  low  reading 
voltmeter.  The  portion  of  the  scale  from 
1.75  to  2.25  should  be  marked  in  very 
fine  divisions. 

The  terminals  of  the  coil  (B)  should 
be  run  to  two  convenient  insulated  bind- 
ing posts  (not  shown)  on  the  side  of 
the  case. 

Either  wood  screws  or  machine 
screws  may  be  used  to  fasten  parts  to 
the  hard  rubber.  James  P.  Lewis. 
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A  Simple  Door  Bell  Alarm 

An  easily  made  switch  for  ringing  a 
bell  to  let  me  know  when  anyone  opened 
the  door  of  my  shop  is  here  described. 


c 

DOOR  BELL  ALARM 

A  metal  strip  (A)  preferably  of  cop- 
per should  be  bent  into  a  small  circle  at 
the  middle  to  fit  over  the  door  knob  bar. 
A  small  bolt  will  draw  it  up  tight  around 
this  bar  at  (B).  Place  between  the 
prongs  and  fastened  to  the  door  a  metal 
strip  (C)  and  the  device  is  complete. 
By  connecting  a  battery  and  bell  as 
shown  a  slight  turn  of  the  knob  either 
way  will  throw  one  prong  or  the  other 
against  (C)  completing  the  circuit  and 
ringing  the  bell.  Eben  Edmonds. 


Time  Savers  in  Testing  Lamps 

In  factories  and  shops  where  many 
incandescent  lamps  are  used  or  where 
lamps  are  packed  for  shipment,  each  lamp 
is  usually  tested  before  being  placed  in 
service  or  packed.  To  save  time  the  de- 
vices illustrated  are  used,  thus  eliminat- 
ing the  turning  of  the  lamps  one  by  one 
into  a  socket  to  test. 

The  first  device  is  made  by  removing 
the  screw  shell  from  a  wall  socket  and 
hammering  out  the  threads  on  a  ^  inch 
pipe.  The  shell  is  then  replaced.  Lamps 
may  now  be  slid  into  the  socket  and 
tested  at  a  rapid  rate. 


The  second  device  may  be  made  from 
a  hard  rubber  block  shaped  as  shown. 
Two  copper  strips  placed  on  the  two 
faces  of  the  block  and  connected  to  the 


Wall  SocKer 


Ex  tension  Cord 


LAMP  TESTERS 


lighting  circuit  complete  the  outfit.  The 
illustration  makes  plain  the  position  of 
a  lamp  when  tested. 


When  the  Oil  Cup  Is  Empty 

The  prevention  of  hot  bearings  is 
always  a  pertinent  theme  among  engi- 
neers and  different  schemes  have  been 
presented  to  prevent  these.  One  arrange- 
ment consists  of  a  float  which  rises  and 
falls  with  the  amount  of  oil  in  the  oil  cup. 
making  and  breaking  contacts  by  means 
of  two  metal  chains  and  balls,  one  on 
either  side  of  the  cup  and  connected  to- 
gether by  a  ring  insulated  from  the  sup- 
porting rods.  When  the  oil  and  float  falls 
to  a  predetermined  point  the  circuit  is 
closed  and  an  alarm  sounds.  If  a  large 
number  of  bearings  arc  equipped,  they 
are  divided  into  groups  of  five  or  six  on 
a  circuit  and  these  circuits  arc  connected 
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ALARM  FOE  OIL  (TOTS 

to  an  annunciator.  The  circuits  all  being 
numbered  and  their  location  known,  it 
is  but  a  matter  of  a  few  minutes  to  lo- 
cate the  empty  cup  when  the  circuit 
number  falls  into  view  on  the  annuncia- 
tor. H.  G.  Wilson. 


Safe  Temporary  Wiring 

In  the  rewiring  of  buildings  where  it 
is  necessary  to  have  all  the  lights  burn- 
ing   during    the    alterations,    wires    are 


'JV/?/M3 

TEMPORARY  WIRING  JOB 

usually  strung  on  or  tied  around  any  con- 
venient supports. 

A  better  method  is  to  use  cleats,  of 
which  there  are  usually  a  quantity  lying 
around  on  jobs  of  this  kind.  One  of  the 
nail  holes  in  the  cleat  is  used  to  suspend 


it  vertically  by  means  of  a  piece  of  wire 
or  string  and  the  other  hole  affords  a 
good  support  for  the  No.  14  circuit  wire 
which  is  passed  through  it.  The  cleats 
holding  the  two  circuit  wires  should  be 
separated  about  six  inches  from  each 
other  and  the  distance  between  supports 
will  vary  according  to  the  objects,  such 
as  pipes,  etc.,  which  may  be  convenient. 
H.  G.  Wilson. 


Light  for  the  Blacksmith 

The  accompanying  illustration  shows 
how  an  enterprising  blacksmith  provides 
illumination  in  his  shop  so  that  the  light 
will  fall  where  most  needed.  Recesses 
in  the  wall  contain  each  an  incandescent 


ARRANGEMENT    OF    BLACKSMITH'S    LIGHT 

lamp.  The  wires  for  these  are  run  in 
conduit  laid  in  the  wall.  It  was  neces- 
sary to  place  a  wire  netting  over  the  wall 
recess  to  keep  the  horses  from  biting  and 
breaking  the  lamps. 


Firing    Flashlights    Electrically 

The  expression  on  the  faces  of  a  group 
of  people  taken  by  a  flashlight  is  often 
strained  or  unnatural  because  of  the  sus- 
pense in  waiting  for  the  flash.  The  flash 
set   off   by    electricity   avoids    this,    for 
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the  operator  can  watch   for  the  proper 
moment  and  take  them  unawares. 


FLASHLIGHT   DEVICE 


An  easily  made  flashlight  consists  of 
two  copper  strips  mounted  on  a  piece 
of  curved  board  (B),  covered  by  a  layer 
of  %.  inch  asbestos.  Between  the  strips 
and  fastened  by  screws  is  a  No.  32  or 
smaller  iron  wire  (A).  A  single  pole 
knife  switch  (C)  arranged  as  shown  will 
enable  the  operator  to  include  himself 
in  the  picture.  Although  the  writer  has 
fired  a  great  many  flashlights  in  this 
manner  with  four  ampere  fuses  on  the 
house  circuit,  the  fuses  have  never  blown. 
Wesley  G.  Paulson. 


Electricity  the  Silent  Salesman 

Some  helpful  hints  on  the  use  of  electric  current  in  getting  up  show  window  displays.    The 
following  schemes  have  all  been  used  with  remarkable  success. 


To  Display  Shades  and  Lamps  Candy  Kettle  in  Window 


It  is  always  a  help  for  storekeepers 
who  sell  electrical  goods,  to  display  the 
electric  lamps  and  fixtures  to  good  ad- 


The  manager  of  a  confectionary  store 
attracted  attention  to  his  product  by 
showing  one  of  the  large  copper  kettles 
used  in  candy  making.  It  was  placed 
upon  bricks  high  enough  to  give  room 
underneath  for  an  imitation  fire  made  by 
an  electric  light  hidden  under  pieces  of 
coal  and  bits  of  amber  and  red  isinglass 
scattered  over  and  around  the  light.  Con- 
nection was  made  to  a  small  steam  pipe 
which  allowed  the  steam  to  rise  above 
the  rim  of  the  kettle,  thus  adding  a  touch 
of  realism. 


SHADE  AND  LAMP  DISPLAY 

vantage,  and  with  the  lamps  actually 
burning  so  as  to  produce  a  realistic 
effect.  This  scheme  here  shown  is 
used  successfully  in  the  electrical  depart- 
ment of  a  large  store.  Conduit  is  in- 
stalled as  illustrated,  reaching  to  about 
four  feet  above  the  show  case.  It  is 
fastened  at  the  sides  of  the  case  and  also 
by  the  ends  at  the  floor.  Outlets  are 
spaced  about  eight  inches  apart  and  from 
these  various  types  of  shades  and  lamps 
are  suspended  and  operated. 


CANDY  SHOW 


98 


POPULAR  ELECTRICITY 


Fishing  in  the   Old  Mill  Pond 

In  a  window  of  one  of  the  National 
Cash  Register  Company's  offices  a  novel 
window  display  to  call  attention  to  a 
well  known  make  of  cash  register  was 
set  up  to  represent  a  rural  scene,  with 


WINDOW  DISPLAY   THAT  ATTRACTS  IN  SUMMER 

a  background  of  woods  and  fields. 
In  the  foreground  is  an  old  fashioned 
mill  with  a  time  worn  waterwheel  turned 
merrily  by  water  flowing  from  the 
stream  above.  Just  below  the  mill  is 
the  pond  into  which  the  waste  water 
runs.  Besides  the  pond  is  a  log — the 
very  same  log  that  every  man  reared  in 
the  country  will  recognize  as  having  sat 
upon  a  thousand  times — and  sitting  on 
the  log  is  a  typical  country  boy,  with  one 
suspender  and  a  ragged  straw  hat,  sleep- 
ily nodding  as  he  fishes  in  the  mill  pond. 
On  the  surface  the  cork  is  idly  float- 
ing. As  the  passer-by  stops  a  moment 
to  look  on  the  peaceful  scene,  he  sud- 
denly sees  the  cork  dip.  He's  got  a  nib- 
ble! There  is  another  and  more  vigor- 
ous dip,  followed  by  a  third  more  violent 
still,  and  one's  fingers  itch  to  have  hold 
of  that  pole !  Suddenly  with  a  dart,  the 
cork  plunges  out  of  sight — and  one 
looks  in  disgust  to  see  the  fisher  boy 
placidly  nodding  in  slumber!  In  a  few 
seconds  the  cork  comes  to  the  surface 
and  rests  quietly  there. 

The  realistic  antics  of  the  cork  are  the 
attractive  point  of  this  display.     They 


are  exactly  imitative  of  cork  when  a  hun- 
gry, but  wary,  fish  first  nibbles  and  then 
takes  the  bait.  These  antics  are  effected 
by  a  mechanism  which  consists  of  a  wheel 
with  irregular  teeth  which,  from  time  to 
time,  engage  a  cord  attached  to  the  lower 
end  of  the  cork,  and,  by  pulling  it  for 
a  long  or  short  time,  ac- 
cording to  the  length  of 
the  teeth,  simulate  the 
bite  of  a  fish.  The  final 
dive  of  the  cork  is  ef- 
fected by  a  tooth  of  ex- 
treme length.  The  de- 
vice is  operated  by  an 
electric  motor  concealed 
within  the  mill  and 
driven  by  a  connection 
from  a  wall  socket.  The 
mill  is  about  a  foot  in 
each  dimension  and  the 
boy  in  the  foreground 
about  six  inches  high. 
The  whole  display  is 
about  five  feet  long  by  three  deep  and  is 
accurately  colored  to  represent  appropri- 
ately the  colors  of  Nature.  It  has  proved 
a  successful  attraction. 


Aeroplane  Propeller  Operates 
Window  Display 

The  ordinary  revolving  showcase 
operated  by  a  concealed  motor  has  long 
since  ceased  to  be  a  novelty.    A  unique 


AEROPLANE  WINDOW  DISPLAY 
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adaptation  of  this  idea,  however,  which 
is  sure  to  attract  attention  is  finding 
ready  favor  among  hardware  and  other 
merchants  who  desire  a  rotary  display. 

The  cases  of  goods  or  shelves  are  at- 
tached to  an  accurately  mounted  tube, 
at  the  top  of  which  is  fastened  an  arm 
carrying  a  miniature  aeroplane  and  pas- 
senger. 

The  power  to  revolve  the  display  is 
obtained  from  a  small  motor  and  propel- 
ler mounted  in  the  flying  machine.  The 
motor  is  connected  with  a  storage  bat- 
tery by  wires  running  inside  the  tube 
to  a  commutator  at  the  base.  The  rate  at 
which  the  case  revolves  is  regulated  by 
a  rheostat  placed  under  the  window. 
Stuart  R.  Ward. 


An  Odd  Window  Light  Fixture 

A  merchant  realizing  that  the  stuffed 
animals  in  his  show  windows  failed  to 
attract  attention  after  a  certain  length 
of  time  decided  to  enliven  the  display 
with  the  use  of  small  electric  lamps.  To 
each  of  the  tips  on  the  antlers  of  a  stag 


he  fastened  with  tape  small  candelabra 
sockets.  These  were  equipped  with  lamps 
having  peculiar  twisted  globes.  The 
necessary  fixture  wire,  being  small,  was 
invisible  from  the  street. 

The  lamps  were  connected  in  multi- 
ple and  an  extension  cord  with  an  attach- 
ment plug  and  socket  connected  to  the 
lighting  circuit  to  provide  the  necessary 
current.  The  scheme  was  all  that  could 
be  desired,  and  succeeded  in  reviving  in- 
terest in  the  display. 


THE   HORNS    WERE    TIPPED    WITH   ELECTRIC 
LIGHTS 


Sign  for  a  Restaurant 

The  sign  is  made  in  the  shape  and 
design  shown  in  order  that  the  impres- 
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RESTAURANT   SIGN 

sion  may  be  that  it  is  time  to  eat.  The 
clock  face  with  the  lettering  should  be 
painted  on  ground  glass.  This  glass  is 
then  placed  in  a  circular  box  of  suffi- 
cient depth  to  permit  the  introduction 
of  a  few  incandescent  lamps  behind  the 
face. 

If  hung  over  the  sidewalk  the  ground 
glass  face  may  be  placed  on  both  sides 
so  that  one  may  see  it  from  either  direc- 
tion. The  hands  may  be  made  of  either 
metal  or  wood  and  so  arranged  that  they 
can  be  pointed  to  any  desired  hour.  The 
hands  may,  of  course,  be  painted  per- 
manently upon  the  face. 
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The  Rotating  Barber  Pole 

The  barber  is  not  behind  other  shop- 
keepers in  making  use  of  electricity,  as 
is  proved  by  the  growing  popularity  of 
the  revolving  barber  pole  driven  by  a 


THE  ROTATING  BARBEK  POLE 

motor  installed  within  a  supporting  pil- 
lar. The  turning  portion  is  a  glass  cyl- 
inder upon  which  the  stripes  are  painted 
and  about  it  is  a  glass  enclosure  also  in 
the  form  of  a  cylinder.  Within  the 
painted  cylinder  are  two  incandescent 
lamps  which  are  used  to  illuminate  the 
pole  at  night. 


Harmonizing    Cord   With 
Window  Display 

The  National  Electrical  Code  rules  for 
wiring  require  the  use  of  reenforced 
drop  cord  for  show  windows  when  ex- 
tension lights,  fans  and  electrical  nov- 
elties are  connected  temporarily  to  the 
lighting  circuits  for  display  purposes. 
This  cord  or  wire  is  usually  of  a  dark 


color  which  as  a  rule  does  not  harmo- 
nize with  the  surroundings.  To  remedy 
this  one  store  keeper  wraps  the  lamp 
cord  with  whatever  color  of  cloth  or 
goods  he  has  on  display  and  in  this  way 
the  cord  goes  practically  unnoticed  and 
does  not  detract  from  the  appearance  of 
his  goods. 


NEW  BOOKS 


Low  "Voltage  Electric  Lighting.  By  Norman 
H.  Schneider.  New  York:  Spon  and  Cham- 
berlain. 1911.  85  pages  with  23  illustrations. 
Price,  25  cents. 

The  object  of  this  book  is  to  give 
practical  information  on  small  low  volt- 
age electric  light  plants,  suitable  for 
farms,  isolated  houses,  stores  and  coun- 
try homes  in  general.  Details  are  given 
showing  how  to  estimate  the  size  and 
number  of  lights  required,  their  best  lo- 
cation, the  most  convenient  means  of 
control  and  the  plant  necessary  to  fur- 
nish the  current. 


Modern  American  Telephony.  By  Arthur 
Bessey  Smith,  Chicago :  Frederick  J.  Drake 
and  Company.  1911.  775  pages  with  470 
illustrations.     Price,  $2.00. 

The  intent  of  the  author  of  this  book 
is  to  make  it  of  interest  and  practical  help 
to  the  men  who  "shoot  trouble"  as  well 
as  to  those  whose  duties  call  them  into 
other  relations  to  a  telephone  system.  A 
chapter  is  devoted  to  wireless  telephony 
and  one  to  the  automatic  telephone. 


The  Eailwat  Conquest  of  the  World.  By 
Frederick  A.  Talbot.  Philadelphia:  J.  B. 
Lippincott  Company.  1911.  322  pages  with 
124   illustrations.     Price,    $1.50. 

This  volume  is  written  with  the  pur- 
pose of  telling  in  a  popular  manner  the 
real  romance  of  great  achievements  in 
railroad  building.  The  difficulties  and 
obstacles  met  in  the  construction  of  great 
railways  are  described,  technical  terms 
are  absent  and  the  work  is  made  into  a 
fascinating  account  of  railway  history 
interspersed  with,  stories  of  adventure 
and  humorous  incidents.  The  illustra- 
tions are  especially  fine. 


The  story  of  California's  achievements 

in  developing  hydro-electric  power  is  a 

long    one,    but    extremely 
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pears  in  this  issue  and  the 

others  will  follow  in  issues  of  the  near 
future.  There  is  probably  no  writer 
better  equipped  to  describe  to  the  gen- 
eral, non-technical  reader  the  human 
interest  features  of  these  great  plants 
than  the  author,  Mr.  Archie  Rice,  of 
San  Francisco.  The  reason  that  his  de- 
scriptions impress  one  so  vividly  is 
because  he  has  obtained  all  his  informa- 
tion first  hand.  A  strapping  six-footer, 
and  then  some,  a  rough  rider  and  a  hard- 
ened mountaineer,  he  has  ridden  and 
tramped  far  back  into  the  mountains 
where  the  immense  reservoirs,  winding 
flumes  and  snaky  penstocks  deliver  their 
thousands  upon  thousands  of  horsepower 
with  almost  irresistible  impact  upon  the 
blades  of  the  water  turbine  generators. 
It  is  very  seldom  that  the  ordinary  tourist 
invades  these  remote  places. 

Mr.  Rice,  to  use  his  own  characteriza- 
tion, was  evolved  from  two  generations 
of  Yankee  and  Southern  stock  with  an 
Old  World  backing  four-eighths  Irish, 
two-eighths  English,  one-eighth  Scotch 
and  one  eighth  Dutch.  In  the  early 
days  of  large  affairs  and  open  country  in 
the  San  Joaquin  Valley  his  father  was 
called  "King  of  the  Plains" — the  proven 
best  rough  rider  in  California  or  West- 
ern Mexico. 

After  his  youthful  start  in  the  vaquero 
camps,  young  Archie  discarded  his  lariat 
and   44's   and   made   for  the   world   of 


affairs  via  the  High  School  and  Univer- 
sity route,  entering  Stanford  University, 
as  he  says,  "with  its  first  round-up  of 
500  students."  Four  years  later,  on  two 
rather  long,  thin-looking  legs,  he  carried 
away  from  the  campus  some  fond  recol- 
lections and  an  A.B.  degree. 

Then  he  entered  upon  the  field  of 
metropolitan  journalism  and  wrote  much 
news  matter  and  embroidered  scores  of 
Sunday  supplement  articles.  Just  pre- 
ceding the  San  Francisco  fire  he  was 
lured  into  the  life  insurance  game  and  a 
little  later,  while  the  city  was  still  smok- 
ing, he  was  a  volunteer  special  police- 
man with  a  six-pointed  star  marking  the 
spot  under  which  beat  proudly  a  half- 
Irish  heart,  knowing  that  it  had  at  last 
come  to  its  own. 

But  mostly  his  livelihood  has  been 
gained  either  by  editing  magazines  and 
newspapers  or  by  getting  material  for 
other  editors. 

For  the  personal  fun  of  the  thing  he 
has  swum  three  miles  at  a  stretch  in  the 
open  Pacific  and  hiked  40  miles  through 
the  Sierras,  partly  over  slushy  snow,  in  a 
day  terminated  by  a  rush  into  camp  to 
devour  a  shameless  meal.  It  was  on  such 
expeditions  as  the  latter  that  he  gathered 
the  material  for  this  series  of  articles. 

In  the  city  of  Berlin  there  are  2,000 
taxicabs,  of  which  300  are  electrics.    In 
order    to    distinguish     the 
electric  cabs  from  the  gaso- 
line it  has  been  prescribed 
by  the  police  that  the  elec- 
trics shall  be  painted  ivory  white,  while 
a  brown  livery  has  been  ordered  for  the 
gasoline  operated  ones. 


Taxis  in 
Berlin 


ircuits 


Patrick  worked  for  a  notoriously  stingy  boss 
and  lost  no  chance  to  let  the  fact  be  known. 
Once  a  waggish  friend,  wishing  to  twit  him, 
remarked : 

"Pat,  I  hear  your  boss  just  gave  you  a 
brand-new  suit  of  clothes." 

"No,"  said  Pat,  "only  a  par-rt  of  a  suit." 

"What  part?" 

' '  The  sleeves  iv  the  vest ! ' ' 

*  *     * 

' '  I  knew  Butts '  smoking  would  get  him  into 
trouble. ' ' 

"Well?" 

"At  his  wedding,  when  it  came  to  the  ring 
part,  he  reached  into  his  pocket  and  handed  the 
minister  a  match." 

Little  Nephew — Auntie,  did  you  marry  an 
Indian? 

Aunt — Why  do  you  ask  such  silly  questions, 
Freddy? 

Little  Nephew — Well,  I  saw  some  scalps  on 
your  dressing  table. 

"Do   you   know  who   her   grandfather   was? 

Have  you  ascertained  anything  in  regard  to  her 

pedigree?    Those  are  things  you  ought  to  know 

about  the  woman  you  are  to  make  your  wife ! ' ' 

' '  Oh,  hang  her  grandfather ! ' ' 

"My  boy,  that's  just  what  they  did  do." 

*  *     * 

"My  dear  lad,  what  will  your  father  say 
about  your  fishing?     It's  Sunday!" 

"Well,  last  time  'e  said:  'Where  the  'ell's 
the  fish?'  " 

The  following  composition  on  men  is  credited 
to  a  little  girl:  "Men  are  what  women  marry. 
They  drink  and  smoke  and  swear,  but  don't 
go  to  church.  Perhaps  if  they  wore  bonnets 
they  would.  They  are  more  logical  than  women 
and  also  more  zoological.  Both  men  and  women 
sprung  from  monkeys,  but  the  women  sprung 
further  than  the  men." 

*  *     * 

Figg — Well,  how  do  you  like  having  a  place 
in  the  country?  Hasn't  the  exercise  done  you 
good? 

Fogg — Yes,  and  so  has  the  real  estate  agent. 


' '  Now,  boys, ' '  queried  the  teacher,  ' '  who  can 
tell  me  anything  about  the  dead  languages  ? ' ' 

"They  are  languages  that  were  killed  by 
being  studied  too  hard,"  answered  the  boy  at 
the  foot  of  the  class. 


Hicks — Mathers  is  one  of  those  simplified 
spelling  cranks,  isn't  he? 

Wicks — I   should    say    so!      He   spells   wife 

"yt-" 

"I  am  sending  you  a  thousand  kisses,"  he 
wrote  to  his  fair  young  wife  who  was  spending 
her  first  month  away  from  him. 

Two  days  later  he  received  the  following 
telegram : 

"Kisses  received.  Landlord  refuses  to  ac- 
cept any  of  them  on  account." 

Then  he  woke  up  and  forwarded  a  check. 


"Did  the  recent  drought  hurt  you  farmers 
much?" 

"I  should  say  it  did,"  answered  Mr.  Corn- 
tassel.  "We  used  to  make  a  heap  o'  money 
haulin'  out  automobiles  that  got  stalled,  but 
while  that  drought  was  on  we  couldn't  afford 
enough  water  to  keep  up  some  of  our  best  mud 


A  French  evangelist,  who  knew  very  little 
English,  was  fond,  none  the  less,  of  speaking 
publicly  in  the  unfamiliar  tongue.  One  Sunday 
he  was  exhorting  a  congregation  composed 
chiefly  of  Americans  and  English  and  startled 
his  hearers  by  launching  forth  into  a  prayer 
ending  with, 

"And  now,  good  Lord,  we  pray  thee  to  pro- 
tect and  pickle  us  all  the  rest  of  our  lives." 

When  the  service  was  over  the  ambitious 
linguist's  attention  was  called  to  his  expression, 
"pickle  us." 

"Well,  what  would  you?"  said  he.  "Is 
it  not  the  same,  to  preserve  and  to  pickle?" 


American  Tourist  (gazing  into  the  crater  of 
Mt.  Vesuvius)  :  It  looks  just  like  the  infernal 
regions. 

English  Tourist:  O,  I  say.  How  these  Amer- 
icans do  travel. 
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In  this  age  of  electricity  everyone  should  be  versed  in  its  phraseology.    By  studying  this  page  from  month 
to  month  a  working  knowledge  of  the  most  commonly  employed  electrical  terms  may  be  obtained. 
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Multiple-Series. — When  several  groups  of 
devices,  such  as  lamps,  with  the  units  of  each 
group  connected  in  series;  that 
is,  one  after  another,  are  so  con- 
nected that  the  several  groups 
are  in  multiple,  the  connection  is 
said  to  be  multiple-series.  (See 
cut.) 

Natural  Magnet. — An  oxide 
of  iron  possessing  permanent 
magnetism.  This  mineral  is  also 
called  lodestone. 

Negative  Charge. — One  of  the 
two    kinds    of    electricity    which 
theory  supposes  in  considering  electricity  upon 
a  conducting  body. 

Negative  Electricity. — The  kind  of  elec- 
tricity with  which  a  piece  of  amber  is  charged 
when  rubbed  with  a  flannel. 

Negative  Pole. — In  a  magnet  the  south  pole, 
the  pole  which  the  lines  of  force  are  assumed 
to  enter.  In  an  electric  generator  the  terminal 
to  which  the  current  flows  from  the  external 
circuit.  In  a  battery  the  plate  correspond- 
ing to  the  zinc  plate  in  an  ordinary  voltaic 
cell. 

Neutral  Line  of  Commutator. — A  diameter 
line  of  a  commutator  which  marks  the  points 
on  which  the  brushes  should  be  set.  This  line 
is  practically  perpendicular  to  the  direction 
the  lines  of  force  take  through  the  armature. 

Neutral  Wire. — The  middle  or  central  wire 
of  a  three  system. 

Non-Conductor. — Any  material  that  does 
not  carry  electricity  except  with  much  difficulty 
because   of   its   high  resistance. 

North  Pole. — The  pole  of  the  magnet  that 
tends  to  point  north. 

Non-Magnetic  Watch. — A  watch  in  which 
the  hair  spring,  lever  and  escapement  are  made 
of  materials,  such  as  the  Paillard  alloys,  that 
cannot   be   magnetized. 

Ohm. — The  practical  unit  of  resistance.  The 
legal  ohm  is  the  resistance  of  a  column  of  mer- 
cury one  square  millimeter  (.055  sq.  in.)  in 
cross  sectional  area  and  106  centimeter  (41.6 
inches)    long. 

Ohm's  Law. — The  law  which  expresses  the 
relation  between  the  current  flowing  in  a  cir- 
cuit, the  resistance  of  the  circuit  and  the  elec- 
tromotive  force   in   the   circuit.     Algebraically 

E 
it  is  written,  C  =  — ,  in  which  C  represents  the 

R 
current,  E   the  electromotive  force  and  R  the 
resistance. 

Oil  Transformer. — A  transformer  in  which 
the  coils  are  immersed  in  oil  as  an  insulator. 
In  case  of   a  break   in   the   insulation  the   oil 


immediately  fills  in  and  closes  the  break-down 
gap. 

Omnibus  Rod. — See  Bus  Bar. 

Open  Circuit. — An  electrical  circuit  in  which 
the  wires  are  not  continuous  because  of  a  break 
or  because  a  switch  is  open. 

Open  Circuit  Battery. — A  battery  especially 
adapted  to  be  used  on  circuits  where  current  is 
used  intermittently.  Such  a  battery  must  not 
run  down  when  left  idle.  The  Leclanche  cell 
is  an  example  of  this  type  of  battery. 

Open  Coil  Armature. — A  motor  or  dynamo 
armature  in  which  the  coils  are  not  joined  in 
one  closed  circuit  but  have  their  ends  connected 
each  to  a  commutator  segment  or  bar. 

Oscillatory  Discharge. — A  discharge  as 
from  a  Leyden  jar  in  which  the  current  rapidly 
changes  direction.  The  discharge  is  really  a 
rapidly  alternating  current  of  very  short  dura- 
tion. 

Outlet. — The  places  in  the  electric  light  wir- 
ing of  a  building  where  fixtures  for  incan- 
descent lamps  are  attached. 

Output. — Commonly  applied  to  the  rate  at 
which  electrical  energy  is  delivered  by  a  dynamo 
or  alternator. 

Over  Compounding. — In  a  compound  wound 
dynamo;  that  is,  in  one  having  both  a  series 
and  a  shunt  winding,  these  windings  are  propor- 
tioned so  that  as  the  load  increases  the  voltage 
at  the  terminals  of  the  machine  rises  to  make 
up  for  the  increased  drop  on  the  line.  This 
is  done  by  providing  more  turns  on  the  series 
coil.  As  the  current  to  the  outside  circuit  in- 
creases the  amperes  flowing  in  the  series  coil 
increase,  causing  a  stronger  field  and  conse- 
quent higher  voltage  at  the  dynamo  terminals. 

Ozone. — A  form  of  oxygen  stronger  than 
ordinary  oxygen  gas,  because  it  is  made  up  of 
three  portions  or  atoms  of  the  gas  chemically 
combined.  An  electric  spark  or  a  lightning 
discharge  cause  this  peculiar  combination,  the 
ozone  being  readily  recognized  by  its  peculiar 
odor. 

Page  Effect. — The  sharp  tick  heard  when  a 
bar  of  steel  or  iron  is  quickly  magnetized  or 
demagnetized.  Theory  assumes  that  the  mole- 
cules of  the  bar  change  their  positions  at  each 
magnetization  and  demagnetization,  this  action 
causing  the  audible  sound. 

Palladium. — A  metal  closely  allied  to  plati- 
num and  used  as  an  ingredient  of  non-magnetic 
watch  alloys. 

Panel  Board. — A  marble  or  slate  board  upon 
which  fuses  and  knife  switches  are  placed  and 
from  which  branch  lighting  circuits  or  lines 
to  motors  are  taken  off.  Panel  boards  are 
usually  enclosed  in  steel  or  asbestos  lined  cab- 
inets. 
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Phonographs  and  the  Man  that  Invented  Them 

By  FRANK  PARKER  STOCKBRIDGE 


When  I  was  a  very  small  boy  a  man 
came  to  our  school  one  day  and  showed 
us  the  queerest  looking  machine  we 
youngsters  had  ever  seen.  It  looked  as 
though  he  had  borrowed  his  mother's 
rolling  pin,  covered  it  all  over  with  the 
tinfoil  from  as  many  yeast  cakes  as 
Daniel  Clark  ever  had  in  his  grocery 
store  at  once,  put  a  little  crank  on  the 
end  of  the  pin  and  hung  it  between  two 
uprights  so  that  when  the  crank  was 
turned  the  tinfoil-covered  rolling  pin 
would  revolve.  Any  boy  could  see  that 
far  into  the  mechanism ;  but  what  we 
couldn't  understand  was  the  big  tin  fun- 
nel that  stuck  out  at  right  angles  to  the 
rolling  pin — such  a  shaped  funnel  as 
every  one  would  call  a  "megaphone" 
today,  but  as  megaphones  hadn't  been 
heard  of  then,  the  only  thing  we  could 
compare  it  with  was  the  speaking  trum- 
pet Peter  Hopkins  hollered  through 
when  the  fire  company  turned  out.  Peter 
Hopkins  was  the  captain,  and  all  he  had 
to  do  was  to  holler. 

Of  course,  we  were  curious,  and  our 
curiosity  was  only  whetted  when  the 
man  informed  us  that  the  odd  looking 
device  was  called  a  "phonograph."  "It 
is  a  talking  machine,"  he  said.  "It  was 
invented  by  Thomas  A.  Edison.  Now,  I 
am  going  to  let  one  of  you  little  boys 
talk  into  it,  and  you  will  hear  the  machine 
repeat  what  is  said." 


It  was  very  plain  that  we  didn't  believe 
what  he  said.  I  know  I  didn't.  I  turned 
to  Charlie  Decker,  who  sat  next  to  me, 
and  whispered,  loudly:  "Aw,  machines 
can't  talk.    He's  going  to  do  a  trick." 

I  don't  know  whether  the  teacher 
heard  that  whisper  or  not,  but  just  at 
that  moment  she  caught  my  eye.  "Come 
up  here,  Frankie,  and  talk  into  the  ma- 
chine," she  commanded.  I  hesitated,  but 
her  compelling  eye  was  upon  me,  and 
up  to  the  platform  I  scrambled.  There 
my  wits  forsook  me  utterly.  I  was  rather 
proud  of  my  prowess  as  a  public  speaker. 
Never  a  school  "concert"  occurred  but 
I  had  to  "speak  a  piece."  But  the  notion 
of  talking  into  the  wrong  end  of  a  tin 
fish  horn,  as  if  I  really  believed  the  ma- 
chine would  talk  back,  completely  un- 
nerved me.  I  was  dumb.  I  tried  to 
remember  the  last  "piece"  I  had  recited, 
but  not  a  word  came.  The  man  who 
owned  the  machine  came  to  my  rescue. 

"Say  'Mary  had  a  little  lamb,'  "  he 
suggested,  with  kindly  intent. 

If  I  hadn't  been  completely  benumbed 
and  bewildered  and  utterly  "rattled."  1 
would  have  resented  the  suggestion  in- 
dignantly. Why,  thai  was  only  a  "first- 
readcr  piece,"  and  1  had  been  spouting 
such  advanced  declamations  a--  "Sheri- 
dan's Ride"  and  "The  Wreck  of  the  Hes- 
perus" all  winter.  But  not  a  syllable  of 
one  of   these  gems   of   rhetoric  could    I 
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cudgel  out  of  my  brain,  so,  after  an 
instant  of  hesitation,  which  seemed  an 
hour,  I  shouted  the  venerable  nursery 
rhyme  into  the  tin  funnel. 

The  boys  all  laughed.  What  was 
worse,  the  girls  laughed.  I  could  feel 
my  ears  turning  red  as  I  stepped  aside 
and  feigned  intense  scientific  interest  in 
the  next  step  of  the  experiment.  I  fer- 
vently hoped  the  machine  would  slip  a 
cog  somewhere  and  fail  to  work — for  by 
this  time  I  was  convinced  that  the  man 
took  it  seriously,  at  any  rate.  But  there 
was  no  such  luck  in  store  for  me.  The 
man  slid  the  tin  horn  back  along  the  roll- 
ing pin,  turned  the  crank,  and  out  of  the 
speaking  trumpet  issued  such  a  squeaky, 
high  pitched,  ridiculous  caricature  of  my 
own  voice  that  even  I  had  to  smile.  But 
the  smile  didn't  last  long.  After  the  first 
word  or  two,  I  began  to  hope  against 
hope  that  the  thing  would  stop  at  the  end 
of  the  first  line.  But  the  man  who 
owned  the  machine  was  evidently  proud 
of  its  accomplishments,'  and  he  ground 
away  relentlessly  to  the  bitter  end. 

The  last  few  words  were  utterly  lost 
in  the  gale  of  laughter  that  swept  the 
school  from  the  little  ones  in  the  front 
seats  to  the  "sixth-reader  class"  in  the 
back  rows.  I  don't  know  how  I  got  off 
the  platform,  but  I  know  my  face  seemed 
as  if  it  were  on  fire,  and  I  had  to  bite 
my  lips  to  keep  the  tears  of  chagrin  and 
rage  from  flowing.  I  felt  that  I  had 
been  imposed  upon  and  put  in  a  false 
position  as  embarrassing  as  it  was  unde- 
served. I  didn't  hear  a  word  the  man 
said  in  the  "lecture"  that  followed  the 
— to  me — painful  exhibition,  but  when 
we  went  out  for  recess  I  did  hear  one 
of  the  boys  call  me  "Mary."  The  fight 
that  followed  was  a  delightful  relief  to 
my  pent-up  emotions,  but  I  still  feel 
foolish  whenever  I  think  of  my  first 
adventure  with  the  phonograph. 

That  was  the  first  time  I  had  heard  of 
Thomas  A.  Edison.  Not  long  after- 
wards, however,  they  began  putting  in 
telephones  in  our  town.  People  today 
do  not  always  think  of  Edison  in  connec- 


tion with  the  telephone,  but  in  that  day 
he  shared  the  honors  with  Professor  Bell. 
There  was  rhyme  that  comes  back  to  me 
out  of  the  "weis-nicht-wo"  which  people 
used  to  regard  as  very  clever  indeed. 
Its  title  was  "Electricity,"  and  it  ran 
like  this : 
"   'Twas  Franklin  first  that  caught  the  horse; 

'Twas  harnessed  by  Professor  Morse; 

'Twas  shod  by  Bell  and  Edison, 

Inventors  of  the  telephone." 

There  began  to  be  a  great  deal  of  talk 
about  Edison.  We  heard  about  electric 
lights.  Then  one  day — I  was  in  the  High 
School  then  — it  was  announced  that 
Main  Street  would  be  illuminated  that 
night  by  electricity  for  the  first  time. 
Everybody  in  town  went  out  and  paraded 
up  and  down  Main  Street.  They  were 
arc  lights  and  they  spluttered,  and  lots 
of  us  were  very  much  disappointed  in- 
deed. We  had  expected  to  see  that  part 
of  town  as  bright  as  day.  However,  I 
don't  remember  that  anyone  blamed  Mr. 
Edison  very  much,  even  though  most 
of  us  were  under  the  impression  that  he 
was  responsible  for  the  arc  lights.  The 
papers  were  full  of  a  new  kind  of  elec- 
tric lights  he  was  said  to  have  invented, 
which  would  put  the  arc  lights  com- 
pletely out  of  business.  I  don't  suppose 
any  scientific  subject  has  ever  com- 
manded the  space  the  incandescent  light 
got  for  many  years.  Some  one  started 
a  story  that  Edison  had  sent  his  new 
light  up  in  a  captive  balloon — a  wire  run- 
ning up  the  anchor  cable — and  that  it 
gave  a  light  brighter  than  the  evening 
star,  and  was  going  to  become  a  perma- 
nent beacon  for  ships  entering  New 
York  harbor.  People  talked  about  that 
— called  it  the  "Edison  star" — and  named 
the  inventor  "The  Wizard  of  Menlo 
Park."  Every  little  while  some  one 
would  "discover"  the  Edison  star 
through  a  telescope  and  write  a  letter 
to  the  papers  about  it.  And  before  long 
the  incandescent  lights  began  to  creep 
into  use — looking  like  white-hot  hair- 
pins in  bottles.  And  pretty  soon  Edison 
began  to  be  regarded  as  an  institution 
rather  than  a  personality,  and  all  sorts  of 
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impossible  and  fantastic 
inventions  and  theories 
began  to  be  attributed 
to  him,  and  the  world 
whizzed  along  so   fast 
that  people  took  every 
new  thing  as  a  matter 
of   course,   and   hardly 
batted  an  eyelash  when 
the     moving     pictures 
came  out  with  Edison's  name  as  inventor, 
or  when  phonographs  began  to  sing  in- 
stead  of  to   squeak,   or  when   anything 
else  that  was  marvelous  happened. 

A  good  many  years  after  the  adven- 
ture of  "Mary's  lamb"  I  held  an  edito- 
rial position  on  a  New  York  newspaper. 


One  of  my  jobs  was  to  open  the  "letters 
to  the  editor"  and  answer  the  questions 
of  "Anxious  Reader."  "Constant  Sub- 
scriber" and  "Vox  Populi."  One  day  a 
man  in  Brooklyn  wrote  in  to  ask  how 
he  could  identify  the  Edison  star,  which 
he  understood  was  sent  up  every  nighl 


108 


POPULAR  ELECTRICITY 


to  a  height  of  a  few  miles  or  more.  A 
week  or  two  later  some  one  else  wrote 
a  similar  inquiry.  I  found  in  the  course 
of  a  year  that  I  could  rely  on  getting  an 
average  of  two  letters  a  month  from 
people  who  still  -believed  in  the  Edison 
star  myth,  30  years  after  it  had  first 
gained  currency. 

Then,  one  day,  going  through  some 
papers  in  the  "morgue,"  as  the  files  in 
which  clippings  and  reference  material 
generally  are  kept  are  termed  in  news- 
paper offices,  I  found  an  old,  yellow,  pen- 
written  manuscript — 40  or  50  pages  of 
it — dealing  with  the  life  of  Thomas  A. 
Edison.  The  name  at  the  head  of  it 
was  that  of  a  man  who  had  been  a  "star" 
reporter  in  his  day,  but  who,  for  years, 
had  been  merely  a  tradition  in  the  office. 
And  the  date  affixed  to  the  document 
was  1879 — nearly  30  years  before  ! 

Thirty  years  ago  —  and  Edison  was 
then  already  so  famous  that  the  news- 
papers had  prepared  for  possible  emer- 
gencies by  having  several  thousand 
words  of  "obituary"  material  prepared 
and  ready  for  use !  It  staggered  me 
for  a  minute.  I  was  almost  40,  yet  when 
I  was  a  little  boy  Edison  was  already 
one  of  the  world's  great  men — and  he 
was  still  at  it.  And  from  another  point 
of  view,  there  was  something  almost 
equally  staggering  in  the  thought  that 
although  I  was  not  yet  40,  I  had  seen 
almost  the  whole  development  of  electric 
science,  and  the  very  beginnings  of  the 
wonders  which  the  world  of  today  ac- 
cepts as  commonplaces,  bearing  the  name 
of  Edison.  I  decided  that,  at  the  very 
first  opportunity,  I  would  visit  Mr.  Edi- 
son and  see  with  my  own  eyes  the  man 
who  had  done  so  much  in  one  lifetime  to 
change  the  whole  aspect  of  men's  affairs. 
The  opportunity  came,  not  once  but  sev- 
eral times,  and  I  found  Mr.  Edison  all 
that  my  fancy  had  painted  him. 

The  first  time  I  visited  Mr.  Edison  at 
his  laboratory  and  factory  at  West 
Orange  he  was  deeply  immersed  in  ex- 
periments with  the  X-Ray.  It  was  a  com- 
paratively new  thing  then — at  least,  not 


as  well  understood  as  it  is  now.  Two  of 
his  workmen  had  been  badly  burned  by 
it — one,  I  believe,  died  afterwards.  Mr. 
Edison  himself  had  been  affected. 

"I've  pulled  one  eye  eighteen  inches 
out  of  focus,"  he  told  me,  "and  have 
about  ruined  my  stomach,  but  I'm  still 
working  eighteen  hours  a  day." 

I  had  read,  of  course,  about  those 
eighteen-hour  work  days  of  the  great  in- 
ventor— the  story  of  his  ability  to  work 
for  weeks  on  end  with  only  four  hours 
of  sleep  nightly,  and  sometimes  not  that 
much,  has  been  current  for  years.  I  had 
classed  it  with  the  Edison  star  myth,  but 
found  it  to  be  literally  true.  I  asked  him 
how  he  did  it. 

"One  secret  is  that  when  I  feel  sleepy 
I  sleep,"  he  said.  "I  don't  hear  things 
that  would  disturb  other  people,  for  one 
thing." 

Mr.  Edison  is  not  at  all  sensitive  about 
his  deafness.  It  has  been  a  help  to  him, 
rather  than  a  hindrance,  the  defective 
hearing  caused  by  a  railroad  man  lifting 
him  by  the  ears  when  he  was  a  train 
boy  in  Michigan,  away  back  before  the 
Civil  War.  It  shuts  out  all  the  little 
sounds  that  keep  most  ordinary  men's 
attention  subconsciously  diverted  from 
the  work  in  hand,  and  enables  him  to 
concentrate  on  the  task  before  him, 
oblivious  of  what  is  going  on  around 
him.  Once,  however,  it  nearly  cost  him 
his  life. 

"I  was  working  in  the  Western  Union 
office  in  Cincinnati,  in  the  '6o's,"  he  said, 
"handling  press  matter  on  a  night  wire. 
I  always  had  a  lot  of  books  to  read — 
everything  I  could  get  about  electricity. 
One  morning,  about  3  o'clock,  I  was 
walking  rapidly  up  Vine  Street  toward 
my  room,  with  a  bundle  of  books  under 
my  arm.  I  felt,  rather  than  heard,  a 
faint  concussion  behind  me.  I  looked 
around  and  saw  a  policeman  with  his 
revolver  pointed  at  me.  I  stopped  and 
the  policeman  came  up  to  me,  angrily 
inquiring  why  I  hadn't  stopped  before. 
It  seemed  he  had  seen  me  hurrying  along 
with  a  bundle  in  the  small  hours  of  the 
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Mr.  Edison  showed  me  some  of  the 
interesting  things  in  his  great  phono- 
graph factory  —  he  bought  back  the 
phonograph  patents,  after  having  sold 
them  for  a  huge  sum,  and  now  makes 
the  machines   and   the    records   himself. 


FORTUNATE   INDEED   IS  THE   OUTSIDER   WHO    CAN   GET   TO   HIM   WHEN   IMMERSED   IN    HIS  EXPERIMENTS 


morning  and,  suspecting  me  of  being  a 
thief,  had  called  to  me  to  stop.  I  had 
not  heard  him,  and  when  I  kept  on  with- 
out stopping,  his  suspicions  had  been  con- 
firmed, so  he  had  fired  at  me.  Luckily, 
he  was  a  bad  marksman." 


Here  was  the  concert  hall,  whore  musical 
"master-records"  arc  made. 

Since  his  illness  of  four  years  ago  - 
from  which  he  has  entirely  recovered — 
Mr.  Edison,  who  is  only  65  wars  young, 
has   been    giving    a    large    share   of    his 
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attention  to  improving  the  motion  picture 
camera.  He  has  been  working  along 
two  different  lines.  One  is  his  plan  of 
connecting  the  phonograph  and  the  mo- 
tion picture  machine  —  synchronizing 
them — so  as  to  enable  the  exhibition  of 
"talking  pictures." 

"That  problem  is  principally  one  of 
detail,"  he  said,  recently.  "It  is  practi- 
cally solved." 

The  other  motion  picture  improvement 
is  that  of  reducing  the  dimensions  of  the 
film,  so  that  the  cost  is  not  only  greatly 
reduced  but  the  moving  picture  camera 
is  made  portable  enough  to  be  taken  any- 
where and  used  even  by  amateurs.  And 
the  inspiration  for  this  came  largely 
from  Mr.  Edison's  twelve-year-old  boy 
— a  youngster  with  an  insatiable  appe- 
tite for  knowledge. 

"The  motion  picture  machine  with  the 
quarter-inch  pictures  will  replace  text 
books  in  many  lines,"  Mr.  Edison  says. 
"It  will  teach  geography,  for  instance, 
as  it  is  impossible  to  teach  it  now.  I 
have  a  man  now  in  Africa,  taking  motion 
pictures  of  everything  he  can  find  in  the 
Dark  Continent,  the  films  of  which  will 
be  more  useful  in  schools  than  any  books 
you  can  buy." 

Once  a  year  Mr.  Edison  allows  himself 
a  short  vacation.  Then  he  plunges  into 
his  work  again,  eighteen  hours  a  day, 
and  fortunate  indeed  is  the  outsider  who 
can  get  to  him  while  he  is  immersed 
in  his  experiments.  There  are  a  round 
thousand  of  patents  to  his  credit  already, 
and  he  keeps  a  patent  attorney  or  two 
,  busy  all  the  time  preparing  new  applica- 
tions. In  his  laboratories  alone  he  em- 
ploys a  large  number  of  the  most  skil- 
ful electrical  and  mechanical  engineers, 
chemists  and  other  experts,  to  work  out 
the   details  of  his   ideas  and  carry  on 


experiments  under  his  direction.  He  is 
an  organizer  and  business  man  of  the 
first  rank,  and  has  probably  made  more 
money  out  of  his  inventions  than  any 
other  inventor  in  the  history  of  the 
world,  with  the  possible  exception  of 
Alfred  Nobel,  inventor  of  dynamite. 

The  other  day  a  man  came  into  my 
office  and  suggested  that  I  needed  a  com- 
mercial phonograph.  He  offered  to  send 
one  in  on  trial.  It  came,  and  one  night, 
when  there  was  nobody  around,  I  tried 
it.  There  was  something  the  matter 
with  the  adjusticator  of  the  whiffledorf, 
or  something  like  that,  and  I  couldn't 
get  much  satisfaction  out  of  it.  A  day 
or  two  later  the  agent  called  again.  I 
explained  that  the  thing  didn't  seem  to 
work  as  it  ought  to.  "Let  me  try  it," 
he  said.  He  inserted  the  record  with 
which  I  had  been  tinkering,  twisted  a 
screw  here  and  tightened  a  nut  there, 
and  said :  "Now  I  think  it  will  work  all 
right." 

There  were  several  friends  in  the  room 
— people  whose  respect  I  want  to  retain, 
if.  possible.  Naturally,  they  were  inter- 
ested in  the  phonograph.  So  was  I,  when 
the  agent  turned  the  switch  and  out  of 
the  depths  of  the  instrument  came,  in 
my  own  unmistakable  voice : 

"Mary  had  a  little  lamb; 

Its  fleece  was  white  as  snow, 

And  everywhere  that  Mary  went, 

The  lamb  was  sure  to  go." 

Again  I  felt  my  ears  burning  and  my 
face  flushing.  For  a  minute  I  was  back 
in  the  old  schoolroom  again.  I  glanced 
at  my  visitors  to  see  if  they  were  laugh- 
ing. I  mentally  dared  them  to  laugh. 
They  were  more  polite,  at  least,  than 
the  boys  and  girls  of  thirty-odd  years 
ago.  But  if  any  one  of  them  ever  calls 
me  "Mary" 
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Double  Deck  Electrobus  in 
London 


London  is  noted  for  its  cheap  taxicab 
and  omnibus  service,  and  a  large  pro- 
portion of  the  people  prefer  to  travel  in 


DOUBLE  DECK  ELECTROBUS 

that  way.  Following  the  method  there 
in  vogue  of  building  street  cars  with 
double  decks,  the  London  Electrobus 
Company  is  building  its  electric  omni- 
buses with  two  decks. 


A  Public  Unfamiliar  with  Coal 


A  statement  was  recently  made  by  Mr. 
Edison  to  the  effect  that  the  time  will 
come  when  the  public  as  such  will  be 
unfamiliar  with  coal.  All  coal  utilized 
will  be  consumed  in  central  stations  from 
which  energy  will  be  distributed  for  all 
lighting,  heating  and  industrial  purposes. 
In  view  of  this 
prophecy,  the 
proper  work  for  the 
central  station  is  to 
supply  electrical 
energy  for  all  possi- 
ble services.  Where 
such  a  result  is  ac- 
complished the  light- 
ing load  forms  only 
from  fifteen  to 
twenty-five  per  cent 
of  the  total  load  on 
the  station. 


Ripening  Walnuts  by  Electricity 

An  interesting  new  application  of  cen- 
tral service  has  been  discovered  in  the 
California  walnut  country.  The  ripen- 
ing of  the  nuts  is  now  being  artificially 
accelerated  by  placing  the  green  nuts  in 
trays,  arranged  in  cabinets,  beneath 
which  there  are  electrically  heated  grids. 
Air  is  blown  through  the  heated  grids  at 
low  speed  and  warmed  and  thoroughly 
dried  before  passing  over  the  walnuts, 
and  it  is  possible  by  this  means  to  accom- 
plish in  24  hours  a  drying  process  that 
usually  takes  from  a  week  to  ten  days, 
according  to  the  weather. 


Electric  Radiators  in  Bears'  Dens 


During  the  extreme  weather  of  last 
winter  those  of  the  bears  not  belonging 
to  the  polar  variety  in  the  Bronx  Zoolog- 
ical Gardens,  New  York,  were  affected 
by  the  cold.  To  prevent  the  brown  and 
the  grizzly  bears  from  the  danger  of 
pneumonia  their  cages  were  kept  warm 
by  electric  radiators. 

There  was  some  fear  lest  the  bears 
form  too  great  an  affection  for  electrical 
warmth,  and  bear-like  try  to  embrace 
their  glowing  friend,  so  heavy  iron  bars 
were  placed  in  the  dens  in  front  of  each 
radiator. 


BRUIN    FINDS   COMFORT    BY   THE    ELECTRIC    RADIATOR 


112 


POPULAR  ELECTRICITY 


Laying  Telephone  Cable  in  the 
English  Channel 

In  order  to  give  increased  facilities 
for  long  distance  telephoning  between 
London  and  Paris,  the  present  cables 
being  heavily  overtaxed,  a  new  subma- 
rine cable  is  being  laid  in  the  English 
Channel.  Starting  from  Cape  Grisnez* 
the  cable  had  been  laid  to  Dover.  During 
the  operations  five  large  buoys  were 
placed  in  the  water  for  the  time  being  in 
order  to  mark  the  course  of  the  cable. 
The  steamer  Cambria  was  employed  in 
the  work.  Each  buoy  was  lighted  with 
two  lamps,  the  top  of  the  air-tight  cham- 
ber being  painted  with  the  word  "Tele- 
graph" to  warn  vessels  of  what  lay  be- 
neath in  case  they  let  go  their  anchors. 
At  the  top  a  flag  marked  the  buoy  by 
day.  Each  buoy  was  numbered  and  its 
position  plotted  on  a  chart,  in  case  it 
broke  adrift  and  the  cable  men  wanted 
to  locate  the  spot. 

The  buoys  were  made  of  sheet  steel 
with  a  bell  top,  the  bottom  part  being 
shaped  somewhat  like  a  funnel.    At  the 
bottom  of  the  funnel  was  an  iron 
frame,  from  which  an  iron  chain 
ran  to  a  weight  that  helped  to 
steady  it  when  in  the  water  and 
keep  it  in  place. 

It  was  no  small  job  laying  this 


Hauling  Cable 
Ashore  at 
Dover 
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cable,  which  was  done  from  a  pontoon  of 
three  boats  lashed  together  with  a  plat- 
form laid  across  their  thwarts.  The 
cable  was  reeled  overside  from  the  ves- 
sel, where  it  was  wound  on  a  large  drum. 
When  near  the  shore  another  boat  acted 


Paying  Out  Cable  and  Making 
a  Connection 


as  a  guide  and  drag  for  the  cable  pon- 
toon. Then  it  was  carried  ashore  through 
the  surf  and  among  the  rocks  to  the 
beach  at  Dover. 

The  work  was  done  under  the  charge 
of  Chief  Electrician  Redgrave  of  the 
Telegraph  Construction  and  Maintenance 
Co.,  Ltd.,  for  the  French  government. 


Arc  and  Incandescent  Lights 

It  is  a  curious  fact  that  while  the 
average  person  knows  that,  roughly 
speaking,  there  are  two  kinds  of  "elec- 
tric light,"  the  arc  light  and  the  incan- 
descent light,  he  has  a 
hazy  notion  of  the  dif- 
ference between  the  two. 
The  arc  light  and  the 
incandescent  light  differ 
in  principle,  in  brilliancy, 
in  appearance  and  in  the 
mode  of  use.  The  dis- 
tinguishing difference  to 
an  ordinary  observer  be- 
tween arc  and  incandes- 
cent lights  may  be  briefly 
stated  thus:  Arc  lights 
burn  in  air  with  carbon 
sticks  or  pencils,  the 
points  or  ends  of  which 
are  heated  to  a  white 
heat  by  the  current  and 
gradually  consumed. 

Incandescent  light,  on 
the  contrary,  is  pro- 
duced inside  small  glass 
globes  of  various  shapes 
from  which  air  has  been 
exhausted.  These  lights 
are  caused  by  the  pas- 
s  a  g  e  of  electricity 
through  a  fine  resisting 
wire  or  filament  which  is 
thereby  raised  to  a  white 
or  incandescent  heat 
without  being  consumed 
on  account  of  the  ab- 
sence of  air.  If  air  leaks  in,  the  filament 
immediately  burns  up,  and  that  is  the  end 
of  it. 

The  term  "arc"  is  an  old  one,  adopted 
years  ago,  referring  to  the  shape  of  the 
electric  spark  in  passing  from  one  car- 
bon point  to  the  other  with  the  carbons 
in  a  horizontal  position. 


m&l&l&lG. 


Men  Who  Follow  the  Law 
of  Ohm 

By  JOHN  F.  GILCHRIST 
President  of  the  National  Electric  Light  Association 


Not  infrequently 
you  may  observe 
a  man  who  wears 
in  the  lapel  of  his 
coat  a  button  of 
the  above  design. 
He  acquires  the 
right  by  becoming 
a  member  of  the 
National  Electric 
Light  Association, 
and  he  may  be 
identified  at  once 
as  being  connected 
in  some  way  with 
the  electric  light 
and  power  indus- 
try of  the  country. 
He  may  be  an  en- 
gineer or  an  officer 
in  one  of  the  great 
metropolitan  com- 
panies furnishing 
light  and  power  to 
the  extent  of  hun- 
dreds of  thousands 
of  horsepower,  or  he  may  own  or  operate 
a  small  plant  in  Texas  or  Idaho  or  Maine 
whose  sphere  of  influence  is  only  a  small 
village.  The  men  of  this  great  associa- 
tion are  all  bonded  together  by  a  com- 
mon interest — to  advance  the  methods 
of  production,  distribution,  utilization 
and  sale  of  electric  current,  and  so  their 
influence  is  felt  in  the  communities  where 
current  is  used. 

The  central  emblem  in  the  design  of 
the  button  is  very  expressive,  to  the 
electrical   man   at   least.     The   equation 

E 
C  =  —  represents  the  fundamental  law 

R 
of     electricity     announced     by     George 
Simon   Ohm  over   a   century   ago,   and 


named  after  him 
"Ohm's  Law."  The 
fact  expressed  by 
the  simple  mathe- 
matical equation 
(that  the  current 
flowing  in  a  circuit 
is  equal  to  the 
electromotive  force 
or  pressure,  divid- 
ed by  the  resistance 
of*  the  circuit)  is 
one  of  the  founda- 
tion stones  of  mod- 
ern electrical  sci- 
ence and  achieve- 
ment, and  particu- 
larly so  where  elec- 
tricity is  distribut- 
ed over  lines  of 
wires  as  in  the  case 
of  an  electric  light- 
ing system. 

Members  of  the 
National  Electric 
Light  Association 
are  found  in  all  parts  of  this  country,  in 
Canada,  Alaska,  Mexico,  South  America, 
Cuba,  Hawaii  and  the  Philippines.  Every 
year  they  hold  a  great  convention  in  some 
city  in  the  United  States,  where  they 
gather  together,  two  or  three  thousand 
strong,  and  discuss  matters  pertaining  to 
the  engineering  and  commercial  phas 
the  industry,  the  papers  and  discussions 
being  printed  and  sent  to  all  membe 
the  Association.  This  year.  June  10  to 
14,  the  convention  will  be  held  in  Seattle. 
Wash.,  and  although  the  city  is  in  the 
extreme  West  a  record  breaking  attend- 
ance is  expected.  Special  trains  will  he 
run  from  Boston,  New  York.  Chicago 
and  St.  Louis.  Some  ^i  these  tours 
de  luxe  will  include  side  trips  to  Yellow- 
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.stone  Park,  Denver,  the  Grand  Canyon 
and  points  in  California. 

The  city  of  Seattle,  under  the  guid- 
ance of  the  Seattle  Electric  Company,  is 
making  elaborate  preparations  for  the 
reception  of  the  guests.  A  great  armory 
will  be  placed  at  the  disposal  of  the  asso- 
ciation. Here  the  sessions  will  be  held 
and  there  will  be  an  extraordinary  exhi- 
bition of  electrical  machinery  and  appli- 
ances of  every  type.  Special  illumina- 
tions in  the  streets  will  be  a  feature  and 


inspection  tours  to  points  of  interest  in 
the  western  city  and  neighboring  points 
provided. 

In  addition  to  the  above  message  to  the 
general  reader  I  wish  to  say  to  the  mem- 
bers of  the  N.  E.  L.  A.  that  the  Seattle 
gathering  is  going  to  be  one  of  the  great- 
est, in  all  respects,  in  the  history  of  the 
Association,  and  your  attendance  there 
will  be  a  benefit  and  pleasure  to  your- 
selves and  a  compliment  to  the  present 
administration. 


Brief  Sketch  of  the  National  Electric  Light 
Association 


By  T.  COMMERFORD  MARTIN,  Secretary 


The  greatest 
body  of  its  kind  in 
the  world  today  is 
the  National  Elec- 
tric Light  Associa- 
tion; born  in  Chi- 
cago, February, 
1885,  and  now 
about  to  hold  its 
thirty-fifth  annual 
convention  at  Seat- 
tle, where  it  visits 
the  Pacific  Slope 
for  the  first  time. 
This  industrial  and 
engineering  body 
now  has  a  member- 
ship of  close  upon 
12,000  and  spends 
on  its  general  work 
upwards  of  $100,- 
000  a  year.  In  the 
early  days  of  electric  lighting  anybody 
who  had  a  plant,  even  if  it  was  a  small 
dynamo  to  run  one  arc  lamp,  could  come 
into  membership,  but  for  some  years  past 
this  membership  has  been  limited  to  cen- 
tral station  companies  and  their  officers 
and  employes  and  similarly  to  the  manu- 
facturing companies  which  supply  ap- 
paratus for  use  in  the  generating  plants 


and  on  the  con- 
sumption circuits. 
Some  idea  of 
the  scope  and  in- 
fluence of  the  As- 
sociation may  be 
gathered  when  it  is 
Stated  that  in  an 
industry  represent- 
ing about  $2,500,- 
000,000  of  capital 
and  with  an  in- 
come of  over 
$  3  o  0,0  o  0,0  o  o  a 
year,  it  embraces 
in  the  1,100  oper- 
ating companies 
that  are  members 
not  less  than  90 
per  cent  of  the  in- 
vestments and  the 
earnings.  The  re- 
sult is  that  when  the  Association  issues 
reports  and  recommendations  whether  as 
to  line  construction,  accounting,  electri- 
cal apparatus,  terminology,  lamps,  mo- 
tors, underground  construction,  power 
transmission,  or  as  to  other  features  of 
the  business,  its  conclusions  are  adopted 
at  once  and  virtually  become  law 
throughout  the  industry.     From  this  ac- 


POPULAR  ELECTRICITY 


117 


crues  an  enormous  gain  in  economy  and 
efficiency,  one  result  of  which  is  seen  in 
the  fact  that  central  station  electrical  sup- 
ply is  one  of  the  very  few  things  which 
has  grown  steadily  cheaper  in  the  age 
when  every  other  necessity  and  all  the 
luxuries  have  practically  reached  the 
highest  prices  known  since  the  Civil 
War.  There  has  also  followed  an 
enormous  extension  of  the  services  and 
it  may  be  safely  asserted  that,  the  coun- 
try over,  the  relations  between  the  com- 
panies and  the  public  to  which  they  sup- 
ply electric  light,  heat  and  power,  etc., 
are  more  friendly  and  more  harmonious 
than  ever  before.  This  gain  is  largely 
due  to  the  work  of  the  Association. 

In  the  way  of  organizing  the  industry 
the  Association  has  proceeded  along 
three  parallel  lines.  One  of  these  has 
been  to  affiliate  or  create  state  or  geo- 
graphical sections  so  that  more  than  half 
the  country  and  the  Dominion  of  Canada 
are  thus  represented  in  its  ranks  and  in 
its  governing  body  through  the  local 
organizations.  The  second  line  of  devel- 
opment has  been  that  of  company  sec- 
tions, of  which  there  are  now  some  50 
in  the  larger  companies,  with  several 
thousand  members  from  among  the  offi- 
cers and  employes.  An  enormous  amount 
of  educational  work  is  done  through 
these  adjuncts.  The  third  parallel  line  is 
that  of  national  sections,  devoted  to  a 
specific  part  of  the  industry  such  as  Com- 
mercial, Power  Transmission,  etc.,  and 
these  national  sections  are  growing  rap- 
idly in  interest  and  importance.  The 
Commercial  Section  for  example  has 
already  between  1,200  and  1,500  mem- 
bers. It  is  believed  that  by  means  of 
these  processes  of  development  the  mem- 
bership of  the  Association  will  easily  be 
carried  during  the  next  five  or  ten  years 
to  25,000  or  even  50,000  members. 

The  great  work  of  the  Association  is 
done  through  its  annual  convention, 
which  usually  lasts  three  or  four  days, 
with  two  or  three  sessions  daily,  at  which 
some  60  or  70  reports  and  papers  are  pre- 
sented and  discussed  by  the  leaders   in 


the  art.  The  papers  are  always  carefully 
selected  and  the  reports  coma,  from  some 
50  standing  committees  made  up  of  the 
best  known  experts  connected  with  the 
member  companies.  The  proceedings  of 
these  conventions  are  issued  annually  and 
are  in  great  demand.  The  Association  in 
addition  does  a  large  amount  of  publish- 
ing and  has  issued  for  example  an  elec- 
trical solicitors'  Handbook,  of  which 
some  12,000  copies  have  been  sent  out : 
a  standard  system  of  accounting;  an 
annotated  index  of  its  proceedings  for 
the  first  25  years ;  a  digest  of  the  first 
seven  years  of  its  Question  Box ;  valuable 
reports  dealing  with  welfare  work  and 
the  laws  relating  to  Public  Service  Com- 
missions, and  single  reports  which  are 
in  steady  demand  on  meters,  overhead 
line  construction,  preservation  of  poles 
and  cross-arms,  and  kindred  subjects. 
The  Association  issues  also  a  monthly 
Bulletin,  which  has  rapidly  become  a 
standard  magazine  in  interest  and  con- 
tents, and  now  has  attained  an  edition  of 
12,000  copies  per  month  and  a  size  of 
from  80  to  100  pages.  It's  special  feature 
is  the  Question  Box,  which  publishes 
every  month  questions  and  answers  as  to 
problems  which  have  arisen  in  the  con- 
duct of  the  business.  This  enables  every 
reader  to  bring  himself  right  up  to  date 
on  even  the  most  difficult  subjects  and 
perplexities  of  the  hour. 

As  an  example  of  the  work  which  the 
Association  assumes  in  its  public  and 
national  capacity  may  be  mentioned  the 
Commission,  which  it  organized  recently 
with  the  aid  of  the  American  Medical 
Association,  for  inquiry  into  the  best 
methods  for  resuscitation  from  electric 
shock.  A  body  of  distinguished  men  are 
now  engaged  in  promulgating  a  report 
which  will  be  final  and  conclusive  and 
which  is  being  eagerly  awaited  by  the 
entire  electrical  world.  It  is  in  this  and 
other  public  spirited,  high  minded  w.n  s 
that  the  Association  has  reached  its  pres- 
ent position  of  commanding  influence  and 
bids  fair  in  the  near  future  to  transcend 
all  the  mam  notable  achievements  that 
have  alreadv  attended  it ^  career. 


Some  Past  Presidents  of  the  N.  E.  L.  A. 

ANECDOTES  AND  REMINISCENCES  OF  SOME  OF  THE  MEN  WHO  IN 

THE  PAST  HAVE  GUIDED  THE  AFFAIRS  OF  THE 

NATIONAL  ELECTRIC  LIGHT  ASSOCIATION 


W.  Winans  Freeman 


Vice-president   and  General   Manager  of  the 
Edison  Electric  Illuminating  Com- 
pany  of    Brooklyn 

Associates  of  W.  Winans  Freeman  are 
fond  of  saying  that  he  possesses  marked 
power  of  hypnotism,  and  though  he 
scoffs  at  the  suggestion,  they  offer  many 
incidents  in  proof.  The  truth  is  that 
Mr.  Freeman  is  a  close  student  of  the 
psychology  of  human  nature  and  profits 
by  reason  of  the  knowledge  he  has 
acquired.  He  is  a  natural  leader  of  men 
because  he  has  the  rare  power  of  per- 


suading men  to  do  as  he  desires  them  to 
do,  and  yet  leaves  them  convinced  that 
they  have  had  their  own  way. 

His  methods  are  peculiarly  his  own. 
Ideas  are  one  of  his  best  stocks  in  trade. 
These  ideas  are  suggested  to  others  in 
authority,  while  no  one  but  Mr.  Freeman 
is  conscious  of  the  process.     Then  with 


infinite  patience  he  waits  until  his  ideas 
have  been  digested  and  assimilated  by  the 
one  to  whom  they  have  been  given,  and 
when  the  results  have  been  produced  he 
is  the  first  to  offer  congratulations  upon 
the  good  work  done  and  the  power  of 
initiative  displayed.  That  is  what  his 
friends  mean  when  they  say  that  he  is  a 
hypnotist. 

It  is  methods  such  as  these  that  have 
made  a  great  big  working  family  out  of 
the  employees  of  the  Brooklyn  Edison 
Company. 

About  six  years  ago  Mr.  Freeman  be- 
came convinced  of  the  advisability  of 
treating  business  corporations  as  profit 
sharing  institutions.  Service  annuities 
for  the  employees  also  won  his  approval. 
Quiet  inquiries  convinced  him  that  those 
then  in  authority  in  the  Brooklyn  Edison 
Company  were  not  quite  ready  for  the 
innovation.  So  he  started  his  hypnotic 
influence  at  work,  and  with  only  a  few 
knowing  of  what  he  was  attempting  to 
do,  he  successfully  prepared  the  minds  of 
his  associates  for  the  suggestion  which 
he  intended  they  should  themselves  make. 

So  it  happened  that  profit  sharing  and 
service  annuities  were  introduced  as  a 
part  of  the  Brooklyn  Edison  Company's 
policy,  with  more  than  one  hugging  to 
his  heart  the  delusion  that  the  plan  had 
been  born  of  his  initiative.  Mr.  Free- 
man has  been  satisfied  to  note  the  result 
—the  tremendous  efficiency  of  the  cor- 
poration which  commands  his   services. 

W.  Winans  Freeman  started  with  the 
Edison  Company  22  years  ago  at  a  salary 
of  $22  a  week.  He  began  as  stenog- 
rapher to  the  general  manager.  His  first 
promotion  came  when  he  was  made 
assistant  secretary.  He  was  not  satis- 
fied to  do  his  work  and  go  home;  he 
made  a  study  of  the  affairs  of  the  cor- 
poration, and  in  a  very  few  years,  when 
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his  official  supervisors  desired  any  infor- 
mation that  concerned  the  Edison  Com- 
pany, and  which  was  not  readily  at  hand, 
they  asked  Freeman.  So  general  became 
this  custom  that  "Ask  Freeman"  passed 
into  an  axiom  and  a  byword.  Naturally, 
now  that  he  is  vice-president  and  gen- 
eral manager,  it  is  more  in  use  than  ever. 

There  are  never  any  peaks  in  Mr. 
Freeman's  temperament  curve.  He  al- 
ways has  complete  control  of  himself 
under  all  conditions.  One  of  his  friends 
tells  an  amusing  story  illustrating  this 
characteristic. 

Mr.  Freeman  is  an  ardent  golfer,  and, 
as  the  story  goes,  he  undertook  to  make 
a  mashie  shot  over  a  bunker  of  stones, 
striking  the  ball  with  a  long  stroke.  The 
ball  encountered  one  of  the  large  stones 
and  came  back  as  fast  as  it  went,  strik- 
ing him  in  the  right  eye  which  promptly 
swelled  to  large  proportions.  Now  the 
average  man  under  such  circumstances 
would  have  become  vicious  and  said 
things  more  expressive  than  elegant. 
But  Mr.  Freeman's  only  comment  in  this 
particular  case  was :  "My,  but  that  was 
a  hard  crack!"  Then,  with  his  usual 
whimsical  half  smile — in  the  uninjured 
optic — he  set  about,  very  methodically 
and  coolly  to  make  that  bunker. 

Louis  A.  Ferguson 

First   Vice   President  of  the   Commonwealth 
Edison   Company,    Chicago 

Ten  years  have  passed  since  Mr.  Louis 
A.  Ferguson  was  president  of  the 
National  Electric  Light  Association,  and 
since  which  time  he  has  also  been  presi- 
dent of  the  Association  of  Edison  Illumi- 
nating Companies,  and  of  the  American 
Institute  of  Electrical  Engineers,  being 
the  only  man  who  has  thus  been  honored 
with  the  presidency  of  the  three  great 
electrical  associations  of  this  country. 
Notwithstanding  all  these  honors  and  the 
natural  cares  of  a  strenuous  business  and 
professional  life  he  is  still  the  same  jolly, 
good  natured  "Louie,"  as  his  intimate 
friends  call  him,  and  has  still  the  same 
wonderful  resource  and  sledge  hammer 


energy  as  in  the  days  when  he  furnished 
allopathic  doses  of  ginger  and  "light"  to 
the  N.  E.  L.  A.  conventions  by  his  dis- 
cussion with  John  W.  Howell  on  incan- 
descent lamps,  or  with  H.  A.  Wagner  on 
distribution,  or  with  H.  L.  Doherty  on 
rates. 

There  is  just  one  subject  that  even  his 
most  intimate  friends  do  not  mention  in 
the  presence  of  the  versatile  Mr.  Fergu- 
son and  that  subject  is  "Pants."  The 
natural  instinct  to  be  watchful  over  one's 
wallet  or  other  possessions  of  value  is  in 
his  case  concentrated  on  that  particular 
article  of  his  wearing  apparel  and  when 


he  retires  aboard  the  sleeper  now  he 
restores  their  accustomed  creases  by  the 
pressure  of  his  leonine  head  on  the  pillow- 
above  them  rather  than  trust  them  to  the 
valet  in  the  "baggage  car  ahead." 

All  this  is  due  to  the  gossip  that  this 
prominent  authority  on  matters  electri- 
cal, technical  and  commercial,  could  have 
been  seen,  and,  in  fact,  was  scon  prome- 
nading the  railroad  track  near  Rochester. 
New  York,  one  cold  winter  morning 
about  2  o'clock  with  some  of  the 
famed  ladies  of  Chicago  society.  In 
addition  to  the  unusual  features  oi  the 
time  and  place  for  such  a  promenade  it 
was  observed  that  as  far  as  one  could  sec 
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Mr.  Ferguson  was  clad  in  overcoat  and 
shoes  with  some  inches  of  gay  colored 
pa  jama  legs  showing  between. 

The  explanation  is  that  Mr.  Ferguson 
was  on  his  way  to  New  York  and  there 
had  been  a  wreck,  in  a  small  way,  of  the 
"Century ;"  the  front  portion  of  the  train 
speeding  miles  down  the  track  before  it 
was  discovered  that  the  rear  coaches  had 
been  derailed  and  left  behind.  -  The  valet 
had  the  trousers  some  miles  further  on 
the  way  to  New  York. 

Dudley  Farrand 

General  Manager  of  the  Public  Service  Elec- 
tric Company  of  New  o>_rsey 

Two  New  Jersey  "commuters"  were 
standing  on  the  forward  deck  of  a  North 
River  ferry  boat,  discussing  human  na- 
ture and  its  vagaries. 

"I'm  looking  for  a  man,"  said  one  of 
them.     'Tve  got  a  mechanical   wonder 


who  can  take  any  old  kind  of  raw  mate- 
rial and  construct  a  machine  out  of  it 
that  will  work.  I've  got  a  fellow  who 
can  carry  out  orders  to  the  letter — pro- 
vided the  orders  are  carefully  written  out 
and  explained  to  him.  I've  got  another 
fellow  who  can  do  anything  either  of 


the  others  can,  but  when  it  comes  to  try- 
ing something  new,  he  always  comes 
back  with  the  objection,  Tt  can't  be  done.' 
Now,  I'd  swap  the  three  of  them  for 
one  man  who  could  tell  other  people  how 
to  do  things — who  doesn't  have  to  have 
a  book  of  rules  to  go  by." 

"There's  only  one  man  like  that,  so 
far  as  I  know,  and  he's  got  a  good  job 
now,"  replied  his  friend.  "He  can  take 
a  cake  of  soap  and  a  coil  of  wire  as  a 
starting  point,  and  show  a  gang  of  work- 
men how  to  construct  a  piano  player  or 
an  aeroplane  around  that  nucleus.  I 
don't  think  he  ever  paid  any  attention 
to  a  rule  in  his  life — he  makes  up  his 
own  rules  as  he  goes  along." 

"Who  is  he,  and  can  I  get  him?"  asked 
the  first  "commuter."  "I'll  pay  a  man 
like  that  any  salary  he  demands." 

"His  name  is  Dudley  Farrand,  but  you 
can't  get  him  at  any  price,"  replied  the 
other.  "He  is  general  manager  of  the 
Public  Service  Electric  Company,  and 
he's  never  worked  anywhere  else  in  his 
life.  It  doesn't  make  any  difference  how 
high  you  bid — they'll  bid  higher  to  keep 
him." 

A  friend  of  Mr.  Farrand,  who  over- 
heard the  conversation  just  quoted,  de- 
clared that  he  had  never  heard  a  better 
characterization  of  the  man  who  is  re- 
sponsible for  the  electric  lighting  service 
in  161  municipalities  in  the  State  of  New 
Jersey. 

Mr.  Farrand's  early  ambition  was  to 
go  to  Princeton  University  and  study 
civil  engineering.  The  death  of  his 
father,  just  as  he  was  preparing  to 
enter  college,  made  this  impossible.  He 
was  offered  an  opportunity  to  study  law, 
but  instead  accepted  an  offer  to  become 
the  entire  office  force  of  the  Newark 
Electric  Light  and  Power  Company. 
His  friends  say,  incidentally,  that  he 
has  been  pretty  nearly  the  whole  com- 
pany ever  since.  At  that  time — 1887 — 
the  company  was  equipped  for  365  incan- 
descent lights  and  175  arcs — the  largest 
central  station  in  New  Jersey.  It  did  a 
gross  business  of  around  $25,000  a  year, 
and  young  Farrand  got  the  munificent 
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salary  of  $5  a  week.  But  while  he  was 
running  the  clerical  end  of  the  business 
he  was  studying  the  operating  end,  giv- 
ing his  evenings  and  all  his  spare  time 
to  electrical  engineering,  and  in  1892  he 
took  hold  of  the  "real  work,"  as  he  calls 
the  operation  of  an  electric  generating 
station. 

Charles  L.  Edgar 

President  of  the  Edison  Electric  Illuminating 
Company  of  Boston 

Mr.  W.  P.  Hancock  of  the  Boston 
Edison  Company  relates  a  good  story 
concerning  Mr.  Edgar's  early  career.  "In 
March,  1883,"  he  says,  "in  the  early  days 
of  the  electric  lighting  business,  I  had  a 


job  on  the  installation  of  an  electric 
lighting  plant  in  the  factory  of  Seamon, 
Bache  &  Company,  corner  of  Desbrosses 
and  Greenwich  Streets,  New  York. 

"The  second  day  we  were  at  work 
there,  a  tall,  young  man  made  his  appear- 
ance in  the  basement  doorway.  He  was 
rather  lightly  built,  nicely  dressed,  and 
in  one  hand  he  carried  a  tin,  japanned 
box,  marked  'Cake'  in  large,  gilt  letters 
on  the  sides.  If  I  read  his  thoughts 
correctly,  after  first  observing  the   ex- 


pression on  his  face,  he  was  mentally 
saying,  'What  miserable  hole  is  this?'  To 
my  great  surprise,  however,  he  put  the 
box  on  a  packing  case,  opened  it,  and 
what  do  you  think — it  contained  wiring 
tools,  and  he  was  to  help  us  out  on  that 
job. 

"For  the  first  time  since  I  had  been 
in  my  new  employment  as  an  electrician, 
I  moved  out  of  range  and  laughed — not 
at  the  man  but  the  tool  box.  He  went 
at  the  work,  but  there  was  nothing  to  in- 
dicate that  he  was  overflowing  with  the 
enjoyment  of  it.  I  mentally  took  one 
guess  that  he  despised  that  work,  and 
some  time  afterward  he  told  me  that  I 
guessed  right.  That  man  was  Mr. 
Charles  L.  Edgar,  now  president  and 
general  manager  of  The  Edison  Electric 
Illuminating  Company  of  Boston,  and  a 
very  honored  past  president  of  the 
National  Electric  Light  Association. 

"He  didn't  give  up  the  work  and  go 
searching  aimlessly  for  something  easier, 
cleaner  and  more  congenial.  He  stuck — 
'like  a  dog  to  a  root,'  and  his  determina- 
tion, supplementing  his  ability,  has  car- 
ried him  successfully  upward. 

W.  C.  L.  Eglin 

Electrical  Engineer  of  the   Philadelphia  Elec- 
tric Company 

A  few  months  ago  the  business  of  the 
Philadelphia  Electric  Company  necessi- 
tated the  erection  and  complete  equip- 
ment of  a  9,000  kilowatt  sub-station. 
Now  a  9,000  kilowatt  sub-station  is  no 
toy,  for  be  it  remembered  that  0.000  kil- 
owatts is  equivalent  to  over  i_\ooo  horse- 
power. Moreover,  the  whole  outfit  with 
its  frequency  changers,  exciters,  switch- 
board, concrete  compartments  and  auxil- 
iary apparatus,  had  to  he  finished  with- 
in the  short  period  of  four  months.  This 
was  a  job  of  the  kind  that  mildly  in- 
terested Mr.  Eglin.  lie  went  at  it.  start 
ing  with  the  fundamental  design,  and  saw 
it  clear  through,  from  the  building 
foundation  up  to  the  throwing  oi  the 
switches  which  connected   it   to  the  sys- 
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tem.  Piles  had  to  be  driven.  There  were 
delays  incident  to  inclement  weather. 
There  were  other  unavoidable  delays  in 
getting  the  apparatus  together.  But  in- 
side of  the  four  months  it  was  done. 

For  many  years  Mr.  Eglin  has  been 
the  electrical  engineer  of  the  Philadel- 
phia Electric  Company  and  its  affiliated 
companies,  and  it  is  very  largely  due  to 
his  forceful  personality  and  recognized 
engineering  ability  that  the  company  is 
today  in  the  front  rank  with  the  largest 
electric  lighting  companies  of  the  world. 

One  of  his  most  prominent  character- 
istics is  his  constant  thought  for  the  ad- 
vancement and  uplift  of  the  employee, 
and  for  protecting  him  against  accident 
while  engaged  in  the  discharge  of  his 
duties.  This  being  well  recognized,  a 
few  months  ago  Mr.  Eglin  was  ap- 
pointed a  representative  of  the  Associa- 
tion on  the  Commission  on  Resuscitation 
from  Electric  Shock.  This  is  a  subject 
of  vital  importance  to  every  one  con- 
nected with  the  electrical  industry;  and 
the  complete  recommendations  of  this 
Commission,  which  also  includes  repre- 
sentatives of  the  American  Medical  As- 
sociation and  of  the  American  Institute 
of  Electrical  Engineers,  are  being 
awaited  with  interest. 


Henry  L.   Doherty 

Head  of  the    Firm   of   Henry   L.    Doherty   & 
Company  of  New  York 

"Doherty  luck"  has  been  quoted  so 
many  times  in  public  utility  circles  that 
probably  some  may  believe  that  luck 
has  played  a  great  part  in  his  advance- 
ment. Nothing  could  be  further  from 
the  truth.  Incessant  work  has  had  the 
most  to  do  with  the  success  of  Henry  L. 
Doherty.  Even  the  time  most  men  take 
for  recreation  is  spent  by  him  in  work, 
but  work  that  to  him  is  the  same  as  play 
to  many  other  business  men. 

As  an  instance  of  this,  some  time  ago 
Mr.  Doherty  had  been  for  days  engaged 
with  some  difficult  engineering  and  finan- 
cial questions  which,  finally  solved,  left 
him  in  need  of  what  he  calls  "change  of 
brain  diet."  Some  days  previous  a  friend 
had  brought  to  his  attention  a  chemical 
problem,  which  so  far  had  failed  of  solu- 
tion. It  had  to  do  with  distillation  and 
the  friend  said  that  if  it  could  be  solved, 
it  would  mean  much  for  his  business.  A 
problem  such  as  this  is  just  the  relaxa- 
tion required  by  Mr.  Doherty  and  so  for- 
getting matters  electrical  for  a  time,  he 
began  to  study  the  subject  of  distilling. 
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He  solved  the  problem  and  the  process 
evolved  by  him  is  now  in  use  in  the 
plants  of  his  friend  and  incidentally  an 
application  for  a  patent  on  this  process 
is  now  pending.  With  the  solution  of 
this  question  Mr.  Doherty's  play  time 
was  over  and  he  returned  again  to  his 
work. 

A  year  ago  Mr.  Doherty  was  impor- 
tuned by  his  partners  and  friends  to  for- 
get business  matters  for  a  time,  take  a 
long  vacation  and  go  to  Europe.  He  de- 
cided to  do  so  and  his  friends  declared 
that  he  would  now  have  to  have  a  real 
playtime  away  from  all  business.  As 
events  proved,  however,  they  did  not 
know  their  man.  Mr.  Doherty  made  the 
trip,  had  a  good  time,  saw  many  coun- 
tries and  journeyed  north  to  the  midnight 
sun.  But  all  the  time  his  busy  brain  was 
at  work,  and  after  his  return  to  his  of- 
fice the  results  of  this  work  appeared  in 
the  announcement  that  the  markets  of 
Europe  have  been  opened  to  the  securities 
of  the  Doherty  companies. 

William  H.  Blood,  Jr. 

Of  Stone   &   Webster;   Insurance   Expert  of 
the  N.  E.  L.  A. 

There  is  a  certain  resemblance  between 
Mr.  William  H.  Blood,  Jr.,  and  the  great 
Cato,  of  whom  it  was  said  that  "his 
powers  were  confined  in  no  pent-up 
Utica."  While  Mr.  Blood  may  not  be 
able  to  exclaim  with  the  Count  of  Monte 
Cristo  "The  world  is  mine,"  he  is  en- 
titled to  feel  that  the  United  States  is 
his.  For  he  has  traversed  it  at  the  rate 
of  about  forty  thousand  miles  a  year  for 
the  last  20  years. 

Practically  every  city  in  this  country 
of  over  10,000  population  has  been 
visited  by  him,  and  he  has  examined 
properties  which  represent  over  $1,000,- 
000,000. 

He  is  the  peripatetic  philosopher  of 
the  Stone  &  Webster  organization.  He 
is  here  today,  and  there  tomorrow ;  now 
you  see  him,  and  now  you  don't.     In  his 


office  he  has  a  large  map  of  the  United 
States,  and  on  every  city  that  he  has 
visited  he  has  stuck  a  small  black  seal — 
it  reminds  one  of  a  blackberry  pasture 
when  the  picking  is  good. 

Mr.  Blood's  activities  have  been  many 
sided  and  far  reaching.    For  many  years 


he  has  had  charge  of  the  expert  exami- 
nations conducted  by  Stone  &  Webster. 
He  had  a  prominent  part  in  the  crea- 
tion of  the  electric  code.  He  has  an 
intimate  knowledge  of  insurance.  He 
has  displayed  a  lively  interest  in  the  de- 
velopment of  the  electric  vehicle,  and  is 
now  president  of  the  Electric  Vehicle 
Association  of  America.  He  is  well 
known  as  a  lecturer  on  electrical  and  in- 
dustrial subjects,  and  as  a  writer  on  mat- 
ters affecting  public  utilities. 

But  it  is  impossible  to  describe  Mr. 
Blood  without  resorting  to  the  language 
of  the  real  estate  dealers — "This  prop- 
erty must  be  seen  to  be  appreciated." 
One  must  know  him  personally,  must 
note  the  calm  judgment  oi  his  business 
views,  must  listen  to  his  witticisms 
(which  always  instruct  as  well  as  enter- 
tain), must  lie  the  recipient  of  his  un- 
failing good  humor,  in  order  to  estimate 
him  properly. 
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Electric  Pumping  Plants 

Operating  irrigation  pumps  by  elec- 
tricity is  rapidly  becoming  general  in 
Texas  and  the  Southwestern  States.  In 
the  shallow-water  belt  of  the  plains 
country  of  western  Texas  and  in  manv 


which  Brown  University  is  situated.  The 
grade  is  about  eight  per  cent  and  is  the 
scene  of  the  heaviest  traffic  on  the  local 
trolley  lines.  The  rise  is  close  to  a  foot 
in  every  ten  feet  and  the  hill  is  half 
a  mile  long  so  that  the  climb  is  a  hard 
one.  It  is  manifestly  impossible  for  any 
ordinary  car  to  successfully  negotiate 
such  a  grade  and  after  the  street  railway 
company  had  tried  and  considered  many 


PUMPING  PLANT  IN   THE  LOWER  RIO   GRANDE  VALLEY 


parts  of  New  Mexico  and  Arizona  many 
small  electric  pumps  have  been  installed 
in  wells  during  the  last  two  or  three 
years.  These  pumps  receive  the  power 
over  transmission  wires  from  central 
stations  in  the  respective  irrigated  dis- 
tricts. In  the  lower  Rio  Grande  valley 
of  Texas  is  one  of  the  largest  electric 
power  plants  in  the  country  devoted  to 
operating  irrigation  pumps.  The  pump- 
ing station  is  situated  upon  the  bank  of 
the  Rio  Grande,  from  which  stream  the 
water  supply  for  irrigating  many  thou- 
sand acres  of  land  is  obtained.  The 
transmission  lines  run  from  the  power 
plant  to  the  pumping  station. 


of  the  cograil  propositions  without  suc- 
cess the  engineers  hit  upon  the  scheme  of 
counterweights,  which  was  installed  with 
most  satisfactory  results. 

The  counterweights  weigh  about  sev- 


Cars  Helped  by  Counter 
Weights 

What  is  claimed  to  be  the  steepest 
smooth  rail  hill  climbed  by  electric  cars 
is  located  in  Providence,  Rhode  Island, 
called    "College    hill,"    the    elevation    on 
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enteen  tons  each  and  run  on  an  under- 
ground track  and  down  the  same  incline 
that  the  cars  do.  The  hill  is  double 
tracked  and  accordingly  two  sets  of 
weights  are  in  use,  one  to  each  track.  In 
the  center  of  each  track  a  cable  slot  is 
utilized  for  a  rolling  grip  to  attach  itself 
to  the  under  part  of  the  car.  Special 
cars  containing  a  single  motor  are  used, 
which,  exerting  its  full  force,  is  just 
sufficient  to  move  the  grip  car  up  or 
down  against  the  effort  of  the  counter- 
weight. When  other  motor  cars  are 
being  assisted  up  or  down  the  hill  they 
are  switched  in  and  coupled  up  behind 
the  grip  car  and  the  power  of  both  is 
used  to  make  a  fast  trip  up  or  down. 
This  system  gives  a  speed  of  more  than 
twice  that  of  any  cog  railroad  known 
and  though  it  would  hardly  work  on  a 
grade  steeper  than  the  one  in  which  it 
is  used  on,  it  has  proved  eminently  satis- 
factory where  it  is  installed. 

Aids  to  the  Partially  Deaf 

Persons  who  are  only  partially  deaf 
can  often  be  made  to  hear  very  well  by 
the  use -of  a  small  electric  device  in  the 


upon  the  ea>^.b/utf ,  both  of  these  are 
mounted  together  Tn  a  single  box-like 
device.  This  is  of  very  small  size,  and 
has  a  rubber  tube  made  in  the  shape  of 
the  inside  of  the  ear,  so  as  to  fit  well 
into  the  ear. 

Sometimes  only  one  ear  need  be  thus 
treated,  just  as  a  single  eyeglass  is  car- 
ried. For  both  ears,  the  two  devices  can 
be  joined  by  a  light  head  piece  passing 
in  the  rear.  A  small  pocket  battery  gives 
the  current. 

Of  another  kind  is  the  "microtele- 
phone"  made  by  Dr.  Le  Nouene,  and 
here  the  transmitter  is  made  in  the  shape 
of  a  small  disk-like  box  with  perforated 
cover  which  hangs  upon  the  breast.  In 
the  ear  is  inserted  a  very  small  telephone 
receiver  which  is  almost  invisible.  A 
flexible  cord  connects  the  different  parts, 
including  the  battery. 

Electricity  from  Peat 

The  St.  Petersburg  Electric  Lighting 
Company  has  acquired  an  extensive  peat 
field  near  Moscow  where  it  is  proposed 
to  erect  a  large  electric  plant.  Electrical 
energy  will  be  transmitted  to  Moscow. 


SORET  APPARATUS  IN  USE 

shape  of  a  telephone,  which  fits  into  the 
ear.  We  illustrate  one  of  the  newest 
of  these  and  it  is  the  invention  of  Dr. 
Soret,  of  Havre.  He  uses  a  telephone 
transmitter  which  is  acted  on  by  the 
voice,  and  also  a  receiver  so  as  to  act 


MICROPHONE   OF   DR.    NOUENE 

where  the  prices  of  naphtha  ami  coal  are 
unusually  high.  The  quantity  o\  peat 
available  is  sufficient  to  cover  the  fuel 
requirements  of  Moscow  for  a  period 
of  too  years  to  come,  according  to  con- 
servative estimates. 


Charles  Proteus  Steinmetz 
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When  it  was  announced,  a  few  weeks 
ago,  that  Charles  Proteus  Steinmetz 
had  been  appointed  to  head  the  school 
board  of  the  city  of  Schenectady,  N.  Y., 
many  persons  who  had  known  of  him 
only  as  a  famous  electrical  engineer  won- 
dered why  and  how  this  had  come  about. 
To  those  who  really  know  Mr.  Steinmetz, 
however,  there  was  nothing  surprising 
in  his  appointment. 

"It's  just  another  instance  of  Stein- 
metz living  up  to  his  middle  name,"  re- 
marked one  of  the  men  who  knows  him 
best.  That  sent  those  who  heard  the 
jesting  comment  to  their  encyclopedias. 
There  they  found  that  Proteus,  in  Greek 
mythology,  was  a  prophet  who  knew  all 
things,  past,  present  and  future,  and  who 
was  able  to  take  on  any  shape  at  will. 
Then  they  saw  the  point  of  the  apt  re- 


mark, for  if  Mr.  Steinmetz  has  a  claim 
to  distinction  beyond  his  skill  as  an  elec- 
trical engineer  and  inventor,  it  lies  in 
the  fact  that  he  knows  more  different 
things  and  has  played  more  different 
parts  in  the  world  drama  than  most  men. 
There  is  one  important  difference  be- 
tween Mr.  Steinmetz  and  his  mytholog- 
ical namesake,  however.  The  ancient 
Proteus  was  loth  to  tell  what  he  knew. 
Charles  Proteus  Steinmetz  has  no  such 
scruples. 

It  is  because  he  is  always  ready  to  tell 
what  he  knows,  and  has  the  ability  to  tell 
it  interestingly  and  intelligibly  to  those 
who  are  not  as  well  informed  as  himself 
that  he  is  known  familiarly  to  the  men  in 
the  General  Electric  works  at  Schenec- 
tady as  "The  Professor."  More  than 
that,  he  really  is  a  professor,  occupying 
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Photo  by  Geo.  D.  Rosenthal 
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the  chair  of  Electrical  Engineering  at 
Union  University,  Schenectady,  which  he 
has  held  for  many  years.  And  his  earliest 
ambition — or  at  least  one  of  his  early 
ambitions — was  to  be  a  professor  of 
mathematics  in  a  great  German  uni- 
versity. If  he  hadn't  tried  being  an 
editor  first  he  might  have  achieved  that 
distinction,  and  Germany,  rather  than 
the  United  States,  would  be  claiming  the 
credit  of  his  inventions. 

It  was  while  he  was  a  student  at  the 
University  of  Breslau,  in  which  city  he 
was  born  in  1865,  that  the  editorial  bee 
found  lodgment  in  young  Mr.  Stein- 
metz's  bonnet.  A  friend  of  his  was 
editor  of  a  Socialist  paper  and  was  sent 
to  jail  in  the  cheerful  way  they  have  of 
sending  Socialist  editors  to  jail  in  Ger- 


many. Steinmetz  undertook  to  edit  the 
paper  while  his  friend  was  doing  time. 
He  succeeded  so  well  that  the  police  con- 
fiscated the  whole  paper.  Thereupon 
Steinmetz  started  another,  using  the 
name  of  a  harmless  acquaintance  as  "re- 
sponsible editor."  Before  long  this  pub- 
lication was  also  suppressed.  Incident- 
ally, the  police  discovered  that  Steinmetz 
was  the  man  who  had  been  writing  the 
articles  that  had  got  under  the  official 
skins  of  the  ruling  powers  and  reported 
the  fact  to  the  university  authorities. 
They  did  not  want  to  expel  Steinmel  \ 
for  he  was  their  most  brilliant  student, 
but  he  learned,  through  one  oi  the  stu- 
dent-detectives, that  there  was  a  warrant 
out  for  him  and  went  away  from  there. 
He  threw  the  police  off  the  seeut  by  buy- 
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ing  a  round-trip  ticket— it  is  easy  to 
throw  the  Prussian  police  off  the  scent, 
apparently,  for  the  destination  of  his 
journey  was  a  point  on  the  Austrian 
frontier.  He  did  not  use  the  return  half 
of  his  ticket,  but  continued  across  the 
frontier  to  Vienna,  thence  to  Zurich, 
where  he  wrote  articles  for  the  Breslau 
papers,  studied  chemistry  and  electrical 
engineering,  decided  to  go  back  to  Bres- 
lau and  try  for  the  post  of  professor  of 
mathematics,  but  finally  fell  in  with  a 
young  American  whom  he  accompanied 
to  this  country,  arriving  at  New  York 
with  $20  between  them.  He  went  to 
work  for  an  electrical  concern  which  soon 
after  was  bought  by  the  General  Electric 
Company. 

"Steinmetz  was  the  most  valuable  part 
of  the  whole  plant,"  said  one  of  his 
friends  recently.  "The  General  Electric 
got  a  real  bargain  without  knowing  it." 
That  he  would  have  made  good  as 
professor  of  mathematics  nobody  who 
has  come  in  contact  with  his  tremendous 
faculty  for  figures  doubts  for  a  moment. 
It  was  told  as  a  joke  on  the  late  General 
Frederick  Dent  Grant  that  when  he  was 
a  cadet  at  West  Point  he  misunderstood 
the  instructions  of  the  professor  of 
mathematics  and  sat  up  all  night  trying 
to  commit  the  table  of  logarithms  to 
memory.  But  it  is  no  joke  to  say  that 
Professor  Steinmetz  really  did  that  very 
thing — or  what  amounted  to  an  even 
more  stupendous  feat  of  mental  labor. 
A  few  years  ago  he  consented  to  ac- 
company a  party  of  friends  on  a  hunting 
expedition  in  the  Adirondacks.  Not  be- 
ing much  of  a  hunter,  he  remained  alone 
in  the  camp  while  the  others  went  out 
after  deer.  While  they  were  away  he 
thought  of  a  mathematical  problem  the 
solution  of  which  required  the  use  of  a 
table  of  logarithms.  There  was  no  such 
table  within  several  hundred  miles,  so, 
remembering  a  few  of  the  figures,  he 
sat  down  with  pencil  and  paper  and  cal- 
culated a  complete  table.  Then  he  solved 
his  problem. 

It  may  be  relied  upon  that  the  pupils 


in  the  Schenectady  public  schools  under 
the  Steinmetz  administration  will  have 
to  learn  arithmetic.  Yet  he  has  none  of 
the  adoration  of  mathematics  for  its  own 
sake  that  some  great  mathematicians 
have  had.  "Mathematics  is  only  valuable 
to  attain  results,"  he  says.  Mathematics 
for  mathematics'  sake  is  foolish."  And 
it  was  not  because  he  was  a  mathema- 
tician, or  even  because  he  is  a  university 
professor,  that  he  was  made  head  of  the 
school  board.  It  so  happens  that  the 
present  city  administration  of  Sche- 
nectady is  Socialist,  with  a  Socialist  min- 
ister, the  Rev.  Mr.  Lunn,  as  mayor,  and 
it  was  Professor  Steinmetz's  editorial  ex- 
periences— together  with  his  continuous 
advocacy  of  Socialism  ever  since — that 
had  as  much  to  do  with  his  selection  as 
anything  else. 

Of  course,  the  work  of  the  school 
board  will  not  take  him  away  from  the 
General  Electric  Company,  where  he 
will  continue  to  smoke  his  long,  black 
cigars  and  to  go  without  an  overcoat,  no 
matter  how  cold  the  weather — likewise 
to  draw  his  salary  of  somewhat  more 
than  $50,000  a  year,  which  isn't  so  bad 
for  a  Socialist. — Frank  Parker  Stock- 
bridge. 


Regulator  for  Street  Car  Lights 

Those  who  read  the  morning  and  eve- 
ning papers  on  street  cars  are  aware  of 
the  fluctuating  intensity  of  the  light  dur- 
ing the  rush  hours  on  account  of  the 
varying  voltage.  The  lamps  in  street 
cars  are  usually  connected  in  series ;  that 
is,  five  no  volt  lamps  are  connected  in 
series  with  the  trolley  wire  and  the  rail. 
A  device  to  keep  the  current  through  the 
lamps  steady  is  promised.  It  consists  of 
a  bulb,  in  appearance  resembling  a  fila- 
ment lamp.  Within  the  vacuum  bulb  is 
a  calculated  length  of  iron  wire  the  tem- 
perature and  resistance  of  which  change 
with  the  voltage.  This  bulb  placed  in 
series  with  the  five  lamps  causes  them 
to  burn  without  flickering,  according  to 
reported  experiments. 


Eavesdropping  by  Science 


By  EDWARD  LYELL  FOX 


The  dime-novelist  who  first  wrote 
"Hist !  The  very  walls  have  ears  !"  wrote 
better  than  he  knew.  Then  he  wrote 
figuratively.  Today  he  could  write  it 
literally  because  walls,  you  see,  have 
grown  ears !  They're  wonderfully  alert 
ears,  too.  They  catch  the  faintest  voice ; 
the  rustle  of  clothing.  They're  sus- 
ceptible to  the  slightest  sound. 

Of  course,  I  mean 
the  dictograph ;  the 
tiny  instrument  that 
in  the  last  six  months 
has  revolutionized 
criminal  detection.  In 
walls,  under  sofa  and 
chair,  in  chandelier, 
behind  a  desk,  beside 
a  window,  it  has  hid- 
den— the  unseen  lis- 
tener to  secret  con- 
versations. The  se- 
crets of  prison  cells 
have  been  tapped, 
hotel  rooms  and  of- 
fices have  given  up 
incriminating  conver- 
sation. To  represen- 
tatives of  the  law  it 
has  proclaimed  loud- 
1  y  the  whispered 
words  of  cunning 
malefactors.  It  has 
figured  sensationally 
in  the  undoing  of 
dynamiters,  legisla- 
t  i  v  e  bribe  takers, 
grafters  high  and 
crooks  low,  across 
the  continent.  It 
eavesdropped  in  Mc- 
Manigal's  cell  in  the  Columbus,  Ohio, 
bribery  case,  in  the  Lorimer  case,  in  the 
office  of  the  Iron  Workers'  Union  at 
Indianapolis,  in  Gary,  Tnd.,  in— who 
knows?      Always    listening    where    we 
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know  not,  it  promises  more  and  more 
sensational  disclosures,  more  confessions 
— an  "automatic  third  degree." 

It  was  to  learn  more  about  this  instru- 
ment that  I  went  to  see  the  man  who  in- 
vented it.  I  had  read  about  it.  The 
word  dictograph  had  appeared  frequently 
in  the  public  prints,  but  always  in  a  re- 
port of  something  criminal.  Its  impor- 
tance morally  was 
established.  But  was 
it  of  any  use  to  the 
business  man?  Could 
it  be  made  as  essen- 
tial to  his  office  as, 
say,  the  typewriter  ? 
Surely  the  inventor 
could  tell  me.  So  I 
went  to  see  him — 
K.  M.  Turner — and 
found  him  in  a 
Broadway  office 
building.  It  was  in 
the  theatrical  dis- 
trict, very  properly. 
Later,  I  learned  that 
Mr.  Turner  made  his 
dictographs  in  a  fac- 
tory out  on  Long  Is- 
land, but  one  couldn't 
hold  that  against 
him.  In  his  desk, 
you  see,  there  are 
plenty  for  demon- 
strating purposes. 

For  a  time  he  gen- 
eralized in  scientific 
theories  applied  to 
his  invention.  This 
over,  he  confessed  the 
invention  0  f  t  h  e 
acousticon  and  {lie  interior  telephone,  as 
well  as  the  dictograph.    And  a<  abrupt!} 


:  asked  : 

"I  lave  you  been  di 
( hi    general    princi] 


>grap 

s.    1 


\\V 
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whereupon  he  asked  me  to  stand  in  the 
most  remote  corner  of  the  room  and 
whisper,  "Do  you  hear  me?"  This  I 
did,  pitching  my  voice  so  low  that 
Turner  himself  couldn't  have  heard  me. 
Imagine  my  surprise  then,  when,  an  in- 
stant later,  there  issued  from  a  small 
wooden  box  beside  his  desk  a  distinct, 
full-toned  voice  that 
said: 

"Yes !  Of  course  I 
hear  you." 

I  moved  toward  the 
box,  and  stood  close 
against  it.  In  a  mo- 
ment the  invisible  voice 
reported  that  a  queer 
rustling  sound  had  been 
heard.  Mr.  Turner  said 
it  was  the  motion  of  my 
clothes  caused  by 
breathing.  I  wondered 
if  that  infernal  ear  with 
its  electric  charged  wires 
leading  to  some  man  in 
another  part  of  the 
building  could  hear  my 
heart  beat. 

"That !"   suddenly   re- 


marked Turner,  with  a  wave  of  his  hand, 
"is  the  dictograph  for  the  business 
man !" 

And,  rising,  he  dissected  it  verbally 
for  me.  The  "commercial  dictograph" 
consists  principally  of  the  transmitting 
disk  or  sound  collector,  which  is  the  same 
as  that  of  the  "criminal  dictograph," 
and  an  orifice  which 
talks  back  the  answer  of 
the  person  at  the  "other 
end  of  the  wire."  In  the 
box  are  half  a  dozen 
pegs  which  may  be  de- 
pressed to  put  the  user  in 
touch  with  as  many  in- 
struments in  adjoining 
offices.  In  fact,  it  is  a 
wonderfully  simplified 
form  of  the  interior 
telephone.  Only  there 
is  no  "leaking"  switch- 
board and  no  bother  of 
taking  down  receivers 
from  hooks.  All  you  do 
is  to  sit  in  your  office, 
talk  and  listen  to  the 
answers  that,  full-toned, 
come  throbbing  from 
the  box.  Thus  you  can 
dictate  to  a  stenographer 


PROF.   FRANK  FERRET,   AMERICAN   SCIENTIST   ON   MOUNT  VESUVIUS,    USING    THE   DICTOGRAPH  TO 

COMPREHEND  THE  EARTH  RUMBLINGS 

CONVERSATION  IS  TRANSMITTED  TO  AN  ADJOINING  ROOM,  UNKNOWN  TO   THE  VISITOR,  THROUGH 

A  DIAPHRAGM  CONCEALED  IN  THE  CLOCK  ON  THE  DESK 
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in  an  adjoining  room  and  hold  a  busi- 
ness conference  with  several  other  rooms 
simultaneously. 

"Corporations  will  have  their  meeting 
rooms  fitted  with  dictograph  ears,"  re- 
marked Turner  when  we  were  seated. 
"It  is  applicable  to  all  lines  of  business 
and  professions.  Then  he  told  me  how 
an  officer  of  a  corporation  wanted  to 
know  the  secrets  of  a  room  which  had 
solid  walls  and  no  furniture  except  a 
desk  in  the  center.  Over  the  desk  hung 
a  chandelier,  and  at  the  base  of  the  chan- 
delier was  a  metal  ball.  In  this  was 
rigged  a  dictograph  sound  collector — 
the  unseen  ear.  And  a  noted  banker, 
he  told  me,  has  the  instrument  hidden  in 
a  clock  on  his  desk.  If  he  wants  the 
conversation  of  a  caller  recorded  he 
presses  a  button  under  the  rug,  with  his 
foot,  to  notify  a  stenographer  in  the  next 
room.  She,  pad  and  pencil  in  hand,  sits 
beside  her  dictograph  and  writes. 

Let  us  dwell  momentarily  now  upon 
the  "detective  dictograph."  Last  year 
William  J.  Burns  was  regarded  as  the 
flesh  and  blood  unification  of  Sherlock 
Holmes  and  M.  Lecoq,  with  an  Arsene 
Lupin  dare-deviltry.  That  was  before  it 
became  known  that  he  used  the  dicto- 
graph. This  with  all  respect  to  Burns' 
acumen  as  a  detective,  for  he  knew 
enough  to  make  use  of  the  latest  that 
science  had  devised  for  catching  crimi- 
nals. Burns  was  the  first  American  to 
see  the  immense  possibilities  of  the  in- 
strument in  detective  work.  He  is  so 
enamored  with  it  that  he  always  carries 
one  in  his  pocket.  Fictional  detectives 
carry  automatics  and  handcuffs.  Burns 
carries  a  dictograph. 

Let  us  see  what  this  instrument  is. 
Turning  it  over  in  our  hand  we  estimate 
that  it  weighs  a  half  pound.  If  we  put 
it  in  a  little  leather  case  it  looks  like  a 
small  pocket  kodak.  Regarding  its  me- 
chanics, there  is  a  sound  collector  or 
transmitter,  a  receiving  desk,  a  couple 
of  small  dry  batteries  and  a  double  length 
of  black  silk  covered  wire.  The  sound 
collector  is  a  disk  of  black  hard  rubber 


weighing  a  few  ounces.  It  is  about  three 
inches  across  and  an  inch  thick.  There 
is  a  metal  eye  by  which  it  may  be  hung 
on  a  nail  behind  a  desk  or  a  picture.  The 
wires  are  inserted  at  the  lower  end  of 
the  disk.  To  the  receiving  disk  which 
the  eavesdropper  holds  to  his  ear  the 
wires  are  connected  at  their  terminus. 
Necessary  current  is  provided  by  the  dry 
batteries.  Unlike  the  "commercial  dicto- 
graph," no  provision  for  a  chat  between 


ANOTHER  EXAMPLE   OF  THE   COMMERCIAL 
DICTOGRAPH 

two  persons  is  made.  An  eavesdropper 
doesn't  want  to  talk  back  to  the  person 
whose  conversation  he  is  overhearing. 

This  sounds  simple.  The  construction 
of  the  mechanical  ear,  however,  is  most 
intricate.  On  the  outer  extremity  of  the 
sound-collecting  disk  is  a  series  of  ob- 
long, semi-circular  openings.  Through 
these  pass  the  vibrations  of  air  which 
constitute  sound.  Inside  there  is  a  cone, 
the  point  of  which  is  an  electrode  and 
which  reaches  the  center  of  the  disk. 
Vibrations  of  air,  striking  the  bottom  of 
the  cone,  are  reflected  hack  and  forth. 
They  climb  a  circular  mountain,  so  to 
speak,  and  become  focused  at  the  cen- 
ter and  peak  of  the  cone.  The  action 
suggests  a  burning  glass  focusing  the 
rays  of  light  on  a  central  point.  The 
disk  gathers  the  sound  vibration-  within 
a  circle  about  nine  and  a  half  inches  in 
circumference  and  transforms  them  into 
electrical  impulses  to  be  sent  over  a  wire. 
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So  much  for  the  mechanics  of  the  ear, 
that  is  said  to  multiply  sound  four  hun- 
dred times.  Now  let  us  see  how  it  came 
to  be.  One  day  when  Turner,  experi- 
menting with  his  interior  telephone,  was 
waiting  for  the  person  at  the  end  of  the 
wire  to  speak,  he  chanced  to  overhear 
snatches  of  a  conversation.  Like  a  flash 
the  idea  of  the  eavesdropping  dictograph 
came  to  him.  Upon  perfecting  his  inte- 
rior telephone  he  turned  his  efforts  to- 
ward the  dictograph.  At  first  he  had  a 
difficult  time  getting  anyone  to  take  his 
machines  seriously  for  detective  pur- 
poses. At  the  Thaw  trial  an  assistant 
district  attorney  turned  down  his  sug- 
gestions flatly.  Then,  as  many  other  in- 
ventors have  done  upon  meeting  rebuffs 
in  this  country,  he  crossed  the  Atlantic. 
Obtaining  an  audience  with  the  late  King 
Edward  of  England,  Turner  showed  him 
a  form  of  his  invention,  and  the  mon- 
arch said :  "Scotland  Yard  should  have 
it."  Later,  Paris  and  other  continental 
cities  took  it  up.  The  European  detec- 
tives used  it  and  kept  their  mouths  shut. 
Also,  the  European  newspaper  man  is 
not  a  prying  person  like  his  brother  in 
America.  So  we  on  this  side  of  the 
ocean  did  not  know  that  such  an  instru- 
ment existed.  Finally  the  United  States 
Secret  Service  got  wind  of  it,  and  an 
alert,  red-haired  man,  called  "Billy" 
Burns,  began  to  dabble  with  it.  Now 
he's  known  as  William  J.  Burns. 

Not  until  a  year  ago  did  the  first  pub- 
lished notice  of  the  dictograph  come. 
Then  it  was  in  connection  with  the  Illi- 
nois shop  grafting  case.  Burns  had 
such  success  with  the  metal  ear  in  run- 
ning down  the  grafters  that  he  tried  it 
on  the  McNamara  dynamiters.  He's  been 
trying  it  on  people  ever  since.  Last 
summer  the  ear  overheard  the  legislative 
grafters  at  Columbus,  Ohio.  The  inci- 
dent disgusted  these  higher  crooks  ex- 
ceedingly. Not  so  the  honest  population 
of  the  city.  They  held  a  dictograph  cele- 
bration. Today  you  can  buy  dictograph 
cocktails  at  Columbus.  What  better 
proof  of  its  popularity  could  be  given? 


Moreover,  the  Ohio  Supreme  Court  up- 
held the  dictograph  as  a  legal  evidence 
getter. 

The  surprising  part  about  it  all  is  that 
despite  the  publicity,  the  more  it  is  used 
the  more  effective  it  becomes.  Most  peo- 
ple scoff  at  it  until  they  have  been  sent 
to  jail  by  its  agency.  Even  then  many 
of  them  are  inclined  to  doubt.  You  can- 
not get  around  the  fact  that  men  must 
talk  and  the  dictograph  must  listen. 
They  cannot  see  it ;  they  cannot  find  it. 
It's  more  elusive  than  the  "dimmed 
elusive  pimpernel"  of  Fred  Terry  fame. 
Wallpaper  may  hide  it.  Under  a  venti- 
lator its  ears  may  be  cocked ;  the  stone 
wall  of  a  cell  may  hold  it,  unseen — yet 
it  is  always  listening. 

I  recall  an  instance  that  Mr.  Turner 
told  me.  Two  Italian  crooks  were  placed 
in  the  cell  of  a  Pennsylvania  jail.  In 
the  cell  was  a  dictograph,  and  some  dis- 
tance away,  waiting  for  the  electric  cur- 
rent to  carry  their  conversation  to  him 
over  the  wires,  sat  an  operator.  For  five 
days,  fearing  that  they  would  be  over- 
heard, the  Italians  kept  silent.  On  the 
sixth  day  they  could  endure  it  no  longer 
and  broke  into  speech.  And  the  metal 
eavesdropper  heard  every  word. 


Mouse  Carries  Thread  Through 
Pipe 

The  fact  that  even  so  small  a  creature 
as  a  mouse  will  prove  invaluable  at  times 
was  realized  by  a  contractor,  who  had 
without  success  tried  every  available 
means  to  pass  a  pair  of  wires  through 
197  feet  of  conduit  having  a  right  an- 
gled bend  about  half  way  of  its  length. 
Finally  it  was  suggested  that  a  mouse 
might  be  used.  One  was  caught  and  a 
thread  was  fastened  to  its  leg.  It  was 
then  placed  in  the  mouth  of  the  pipe 
and  given  a  start  by  a  whiff  of  com- 
pressed air.  It  appeared  at  the  other 
end  in  a  minute  or  so  with  the  cord. 
The  rest  proved  easy  as  the  cord  drew 
tape  through  the  pipe  and  the  tape  drew 
the  wires  in. 


Electrical  Securities 


The    Proper    Time    to    Buy    Stocks    and    Securities    in    So    Far    as    the    General    Public    is 

Concerned — How  to  Buy  Them — What  to   Buy   and  Why  You   Should 

So    Invest    Your    Money. 

'CONTANGO" 


By 


You  as  an  individual,  part  of  the  gen- 
eral public,  doubtless  have  on  various  oc- 
casions had  this  or  that  electrical  share 
or  bond  brought  to  your  notice  as  a  good 
opportunity  for  getting  good  dividends 
or  interest  on  your  money,  year  in,  year 
out,  and  without  any  risk  of  losing  it. 
This  short  article  will  endeavor  to  tell 
you  when,  how  and  what  to  buy. 

The  ground  has  been  carefully  covered 
in  this  "Contango"  series  in  so  far  as 
good  faith,  the  wide  prospect  before  you, 
the  pitfalls  in  the  past,  and  other  neces- 
essary  considerations  are  concerned.  It 
is  now  time  to  particularize  a  little  more 
closely,  without  giving  names,  for  after 
the  suggestions  set  forth  concerning 
frauds  and  fraudulent  companies  that 
is  scarcely  necessary,  even  though  it 
would  be  quite  easy  to  place  before  you  a 
list  of  such  undesirable  companies. 

Though  much  has  been  made  clear  as 
to  what  public  service  and  public  utility 
companies  are,  yet  would-be  investors  are 
probably  still  in  the  dark  as  to  when  to 
buy  with  the  best  advantage,  because 
prices  sometimes  seem  high  and  some- 
times suspiciously  low,  and  in  either  case 
there  is  much  uncertainty  as  to  what  to 
do  and  what  not  to  do. 

In  times  of  business  depression,  in 
panicky  times,  there  is  no  greater  oppor- 
tunity, but  usually  you  are  afraid  to  part 
with  your  money  then,  afraid  to  make  a 
single  forward  step,  lest  you  lose  your 
small  capital  or  savings.  In  times  of 
booming  business  and  of  general  confi- 
dence and  good  faith,  you  often  hesitate 
because  you  are  apt  to  think  the  price  too 
high,  or  else  your  money  might  possibly 
find  a  better  opportunity  in  some  small 
business  chance  in  the  improving  busi- 
ness conditions.  In  the  slack  period  be- 
tween the  extremes  you  are  hopelessly  at 


sea,  drifting  along,  fearing  to  take  any 
initiative  whatever.  But  opportunities 
for  investment  are  always  at  hand, 
though  you  must  be  able  to  differentiate 
between  the  good  and  the  bad. 

The  public  utility  or  service  company 
depends  on  the  certain  and  constant 
growth  of  population  and  development 
of  the  country  locally  and  generally. 
You  can  no  more  stop  this  than  you 
can  mark  time  in  your  steps  through  life. 
We  have  already  in  past  articles  dis- 
cussed the  question  of  management, 
amounts  of  stocks  and  bonds,  and  the 
like,  and  as  a  result  it  has  certainly  been 
made  clear  that  when  all  these  require- 
ments of  soundness  have  been  fulfilled, 
you  would  have  to  search  the  world  over 
to  find  a  better  stock  or  security  for 
bringing  you  reasonable  but  certain  re- 
turns than  the  issues  of  such  corpora- 
tions. On  your  stock — that  is,  shares — 
you  may  net,  in  strong  companies,  as 
high  as  5  to  7  per  cent  per  annum  on 
your  investment,  and  still  the  company 
be  judged  in  the  financial  world  as  per- 
fectly sound  and  reliable,  and  4^4  to  5% 
per  cent  on  your  bonds  is  not  too  high  a 
rate  to  expect. 

The  very  fact  that  state  commissions 
regulating  such  companies  are  being  ap- 
pointed from  time  to  time  only  means 
further  safeguards  for  your  dividends 
and  interest.  Therefore  the  present 
time — and  that  means  now — is  always 
the  best  in  which  to  invest  your  money 
in  sound  enterprises  of  this  character. 
Do  not  for  one  moment  lose  sight  of  the 
fact  that  such  opportunities  come  along 
from  month  to  month,  and  it"  your  money 
is  not  in  them,  it  is  probably  idle  or 
wasted  in  speculative  chances. 

Naturally,  the  electrical  public  service 
or    utility— ami    this    comprises    many 
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power  development  companies — should 
prove  very  attractive,  because  electricity 
is  so  fast  superseding  every  other  form 
of  light  and  power.  The  conclusions 
you  should  have  drawn,  and  doubtless 
have  drawn,  then  lead  up  to  this  final 
note  of  action — get  your  money  busy 
and  put  it  into  the  shares  and  securities 
of  such  enterprises. 

Now,  as  to  "How  to  Buy?"  such 
stocks  and  bonds. 

You  will  doubtless  have  noticed  from 
time  to  time  the  advertisements  of  bond 
houses,  bankers  and  brokers.  As  to  the 
reliability  of  these  houses  you  should 
judge  by  the  class  and  standing  of  the 
publication  in  which  they  appear,  and 
by  making  inquiries  of  your  bankers  or 
friends  familiar  with  financial  affairs. 
Sometimes  they  announce  that  they  offer 
the  stock  or  securities  of  this  or  that 
company  at  such  and  such  a  price ;  they 
also  give  particulars  as  to  the  rate  of 
dividends  or  interest  paid.  It  is  to  such 
houses  you  should  write.  You  can  also 
apply  to  your  local  banker  in  the  case  of 
companies  whose  circulars  concerning 
their  securities  come  to  you  direct,  or 
who  put  out  their  own  advertisements 
concerning  the  financial  offerings  or  in- 
vestment opportunities  they  are  making 
to  the  public. 

In  practically  all  cases  you  pay  a  de- 
posit on  the  allotment  of  stock  to  you, 
then  the  balance  in  two  or  more  subse- 
quent payments.  The  more  important 
and  substantial  corporations,  when  de- 
claring a  dividend,  declare  it  also  on 
those  shares  partially  paid  up.  On  the 
other  hand,  cases  have  been  known 
where,  even  when  an  individual  has 
agreed  to  buy,  say,  ten  shares  in  install- 
ments, and  has  paid  up  a  quarter  of  the 
total  amount,  dividends  have  been  with- 
held. 

If  you  happen  to  buy  some  stock  from 
an  acquaintance  or  locally  through  your 
banker,  be  sure  and  have  the  transfer 
made  at  once  at  the  offices  of  the  com- 
pany by  which  they  are  issued,  or  its 
transfer  agent,  usually  some  trust  com- 
pany or  bank.    If  you  buy  by  application 


to  the  particular  corporation's  brokers  or 
bankers,  this  transfer  should  be  taken 
care  of  in  all  cases.  Having  your  shares 
transferred  to  your  name  and  thus  reg- 
istered insures  immediate  participation 
in  the  dividends  as  declared. 

It  is  always  better  to  buy  outright  if 
you  have  the  money  ready,  as  the  matter 
is  thus  disposed  of  as  one  transaction. 
But  where  you  are  anxious  to  secure  a 
number  of  shares  at  the  then  price,  on 
which  you  fear  there  may  be  an  ad- 
vance, then  by  all  means  secure  the  num- 
ber for  which  you  can  afford  to  pay  in 
the  specified  time,  by  two  or  three  install- 
ments. 

Having  bought  shares  in  a  great  pub- 
lic service  or  public  utility  corporation 
at  a  high  price,  in  times  of  activity  in 
the  stock  market  and  when  business  sen- 
timent is  optimistic  and  all  markets  are 
strong,  do  not  let  go  and  sell  out  because 
there  comes  a  time  when  the  price 
shrinks.  The  stock  of  such  corporations 
is  always  good  as  long  as  the  manage- 
ment is  efficient  and  honest,  and  in  these 
days  it  has  to  be.  At  the  time  of  the 
1907  panic  it  was  the  stocks  and  securi- 
ties of  the  great  public  service  and  utility 
companies  that  showed  the  lowest  shrink- 
age, and  their  business,  following  natural 
conditions,  in  most  cases  continued  to 
increase,  so  that  they  had  much  cash 
coming  in  at  a  time  of  prevailing  dearth 
and  shortage. 

The  price  of  bonds  varies,  as  a  rule, 
but  a  few  points  in  the  case  of  the  larger 
electric  undertakings,  and  most  of  them 
have  excellent  security  and  value  behind 
them. 

A  few  words  as  to  the  rate  of  interest 
on  bonds  will  be  in  place  here.  Great 
estates,  life  insurance  companies  and 
other  large  investment  institutions  are 
still  good  buyers  of  low  interest  yield- 
ing bonds,  but  the  average  investor 
wants  more,  and  he  is  getting  it  from 
the  class  of  high  grade  public  utility, 
municipal  and  industrial  bonds  now  on 
the  market.  Moreover,  dealers  in  in- 
vestment securities  are  beset  at  this  time 
with    demands    for    "safe    investments 
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yielding  not  less  than  five  per  cent."  A 
few  years  ago  safety  and  five  per  cent 
were  considered  almost  incompatible,  es- 
pecially the  degree  of  safety  suitable  for 
women,  but  nowadays  five  per  cent  ap- 
pears to  be  the  minimum  of  income  de- 
manded. The  request  for  a  list  of  safe 
securities  yielding  five  per  cent  or  more 
is  repeated  in  every  banking  house.  For 
a  long  time  brokers  said  it  was  impossi- 
ble to  furnish  it.  A  list  of  five  per  cent 
investments  was  not  a  list  of  absolutely 
safe  investments,  but  the  demand  per- 
sisted and  was  met  partly  by  new  issues 
and  partly  by  the  decline  in  the  prices  of 
old  securities,  but  mainly  by  the  advent 
of  the  securities  of  the  big,  strong  utility 
and  public  service  corporations,  so  that 
now  when  an  investor  wants  five  per 
cent  with  safety  he  has  a  big  selection 
from  which  to  choose.  Hundreds  of  five 
per  cent  lists  may  now  be  had,  and  in 
these  incomparably  the  best  companies 
named  are  the  public  utility  and  service 
corporations.  And  this  steady  demand 
for  the  five  per  cent  bond  brings  natu- 
rally to  the  question  of — "What  to  Buy  ?" 

The  answer  is  ready  and  is  absolutely 
convincing.  Buy  the  bonds  of  those  com- 
panies giving  public  service  or  supply- 
ing the  public  with  necessaries,  particu- 
larly the  securities  of  those  companies 
doing  business  in  a  territory  where  there 
is  a  constantly  increasing  population,  and 
in  places  where  there  is  concentration  of 
population  at  many  points,  for  the  pub- 
lic service  company,  the  public  utility 
company,  or  even  the  industrial  com- 
pany supplying  public  needs  has  an  ever 
growing  source  of  revenue  if  its  business 
is  at  all  properly  managed. 

Municipal  bonds  of  a  high  grade 
character,  and  that  is  to  say  such  issues 
as  have  been  tested  by  experts  in  their 
relation  to  their  respective  municipali- 
ties' revenues,  and  have  then  been 
brought  out  by  reputable  bond  houses, 
are  equally  desirable. 

A  progressive  future  is  before  such 
corporations,  and  your  income  is  as  se- 
cure as  the  "Rock  of  Gibraltar." 

As  to  the  general  outlook  at  this  pres- 


ent time — and  never  forget  that  the  pres- 
ent makes  the  future — the  British  Chan- 
cellor of  the  Exchequer,  Mr.  Lloyd 
George,  one  of  the  ablest  and  brightest 
business  heads  in  the  world,  in  forecast- 
ing his  budget  for  fiscal  plans  for  his 
government  for  this  year,  referred,  only 
a  few  weeks  ago,  very  pointedly  to  the 
prospects  in  the  United  States  as  well 
as  in  the  British  Isles  and  to  the  future 
of  international  trade.  His  most  con- 
vincing speech  indicated  that,  in  the  opin- 
ion of  those  best  posted  and  most  cer- 
tainly familiar  with  business  and  trade 
conditions  the  world  over,  there  was 
nothing  but  satisfactory  readjustment  of 
all  existing  obstacles  to  renewed  and  con- 
tinued prosperity  for  both  nations  ahead 
of  us. 

This,  too,  is  the  conclusion  of  the 
writer  of  these  "Contango"  articles. 
There  is  no  time  like  the  present  in 
which  to  get  the  advantage  of  reason- 
able prices  for  both  the  stocks  and  bonds 
of  those  great  electrical  undertakings, 
which,  of  all  utility  companies,  have  the 
greatest  certainty  of  development. 

A  New  Use  for  Tungsten 

Tungsten,  which  has  become  so  well 
known  through  its  use  in  metallic  fila- 
ment electric  lamps,  promises  to  find 
many  useful  applications  in  the  indus- 
trial field.  One  of  its  latest  applications 
is  in  replacing  platinum  on  the  contact 
points  of  induction  and  spark  coils.  It 
has  a  high  melting  point  and  is  found  to 
be  much  cheaper  and  many  times  more 
durable  than  platinum.  Experiments  are 
being  conducted  on  tungsten  points  For 
spark  plugs  which  promise  great  success. 

An  Automatic  Wheelsman 

A  device  for  automatically  steering 
a  boat  has  been  long  sought  for  and  has 
been  the  subject  of  much  thought  and  in- 
vention. One  device  o\  this  kind  socks 
to  make  use  of  the  compass  noodle. 
through  an  auxiliary  circuit,  automat- 
ically to  open  and  close  the  circuit  of  a 
motor  which  swings  the  rudder, 
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An  Outdoor  Elevator 

This  interesting  view  was  taken  at  one 
of  the  mountain  lakes  of  Switzerland. 
As  is   well  known,  much  profit  results 


Miniature  Motion  Picture 
Machine 


CURIOUS  OPEN  AIR   ELEVATOR   IN   SWITZERLAND 

to  the  people  of  that  country  through 
showing  tourists  the  beauties  of  its  nat- 
ural scenery.  But  not  all  tourists  care 
for  the  climbing  part.  So  when  there  is 
some  popular  vantage  point  which  can- 
not well  be  reached  by  the  mountain 
electric  railway,  an  outdoor  electric  ele- 
vator is  often  built  to  cut  off  some  hun- 
dreds of  feet  of  difficult  climbing. 


At  a  recent  demonstration  in  the  Min- 
neapolis schools,  motion  pictures  were 
shown,  produced  by  a  miniature  machine, 
that  were  complete  reproductions  of 
"The  Battle  of  Trafalgar,"  "The  Dec- 
laration of  Independence,"  "Niagara 
Falls,"  "The  Cocoa  Industry,"  "Mag- 
netic Lines  of  Force,"  and  other  subjects 
of  educational  nature. 

The  machine  itself  is  a  complete  model 
of  the  larger  machine  and  has  a  regular 
hand  feeding  arc.  The  carbons  used  for 
the  arc  are  only  a  trifle  over  l/±  inch  in 
diameter  and  are  cored  and  copper 
coated.  The  machine  can  be  used  with 
slides  as  well  as  motion  films. 

The  chief  novelty  appears  to  be  in 
the  film,  which  is  fire  proof  and  which 
contains  as  many  pictures  in  80  feet 
as  the  regular  film  has  in  a  reel  1,000  feet 
long.  The  pictures  are  only  about  J4 
by  3-16  inch  in  size  and  arranged  in  three 
rows  on  the  one  film.  The  two  outer 
rows  face  in  the  same  direction  but  the 
middle  row  faces  in  the  opposite  direc- 
tion. The  machine  has  an  arrangement 
for  shifting  the  light  onto  the  rows 
separately. 

Starting  from  one  end  the  film  is 
wound  with  the  outer  row  in  front  of 
the  light  until  it  reaches  the  end.  It  is 
then  shifted  to  the  middle  row  and  the 
direction  of  winding  reversed.  When  the 
end  is  again  reached  it  is  shifted  to  the 
outer  row  and  the  direction  of  winding 
is  again  reversed.  In  this  manner  the 
three  rows  are  made  practically  continu- 
ous. Some  of  the  larger  films  last  about 
eighteen  minutes,  the  same  as  the  regular 
films.  The  projected  picture  is  about 
four  by  six  feet  and  is  very  clear. 

It  is  difficult  for  the  layman  and  the 
student  to  get  a  clear  idea  of  magnetic 
lines  of  force  for  the  very  reason  that 
they  are  invisible  to  the  eye.  In  fact, 
it  is  not  definitely  proved  that  these 
magnetic  lines  take  the  shapes  which 
are  given  by  the  modern  theories. 

A  thorough  understanding  of  the  mod- 
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ern  theories  is  essential  to  an  under- 
standing of  practical  electricity.  With 
this  end  in  view  a  series  of  moving  pic- 
tures have  been  prepared  by  the  Edison 
company  to  show  the  magnetic  lines  in 
motion  exactly  as  the  modern  theory 
demands. 

The  film  is  one  of  these  new  Edison 
miniature  films.  First  a  magnet  is 
shown  with  a  keeper  moving  to  it  and 
then  a  hand  pulls  it  away  again.  The 
expanding  and  increasing  magnetic  lines 
are  shown  in  a  striking  manner.  In  a 
similar  manner,  the  lines  of  force  about 
a  wire,  an  alternating  current  magnet, 
a  motor  armature,  a  dynamo  field  and 
the  Hertzian  waves  used  in  wireless 
telegraphy,  are  all  shown.  The  lines  are 
shown  in  motion  and  convey  a  lesson 
which  is  not  possible  in  any  other  man- 
ner. 

The  pictures  were  produced  from  a 
great  number  of  drawings  and  are  quite 
remarkable. 


Street  Cars  to  the  Leaning 
Tower 


An  electric  street  car  line  has  just 
been  constructed  in  Pisa,  Italy,  where 
the  famous  Leaning  Tower  is  located. 
The  building  of  the  car  line  has  long 
been  bitterly  opposed  by  local  cab  driv- 
ers, who  immemorially  have  depended 
for  their  livelihood  upon  carrying  tour- 
ists to  the  place  where  are  located  the 
world  famed  tower  and  a  number  of 
other  celebrated  structures.  As  the  street 
car  fare  will  be  only  two  cents,  it  may 
be  expected  that  some  of  the  hackmen 
will  be  forced  into  other  channels  of 
industry. 


Two  Shows  in  One 


MOVING  PICTURE  OPERATOR  IN  FULL  VIEW  OF 


A  most  unusual  and  effective  scheme 
for  attracting  the  passing  public  to  take 
note  of  "Today's  Program"  and  to  pat- 
ronize a  moving  picture  theater 
is  illustrated  in  the  accompany- 
ing picture. 

The  operator's  booth  upon 
the  street  side  is  fitted  with  a 
large  plate  glass  window.  With 
the  booth  lights 
on  as  they  al- 
ways are  dur- 
ing the  show  the 
movements  of 
the  operator  can 
be  easily  seen 
from  the  side- 
walk below.  At 
all  times  while 
the  theater  is 
open  a  crowd 
may  be  seen 
watching  the 
"free  show"  and 
a  goodly  num- 
ber always  be- 
come interested 
enough  to  part 
with  a  nickel  to 
sec    the    "inside- 

THE  STREET  ShOW. 


A  PENNSYLVANIA  FARM  ELECTRIFIED 


Electricity  has  been  harnessed  to  a 
surprising  extent  by  William  Hazard  at 
his  home  in  Fallsington,  Bucks  County, 
Pa.     He  uses  it  as  a  motive  power  for 


IN    THE    WASH    ROOM    JUST    AFTER    A    BIG    DAY'S 
WASH 

work  around  the  house  and  barn  and 
the  neighbors  are  calling  his  establish- 
ment the  "Electrical  Farm."  Mr.  Haz- 
ard took  up  the  study  of  electricity 
after  retiring  from  active  work  and  has 
accomplished  results  through  his  own 
efforts. 

In  his  house  he  has  an  electric  stove 
and  bake  oven,  and  if  coffee  is  wanted 
quickly  there  is  a  coffee  percolator,  and 
there  is  also  a  small  stove  to  cook  eggs, 
cakes,  etc.  Another  step  saving  device 
is  an  electric  dumb  waiter  running  from 
cellar  to  top  floor  for  small  articles.  The 
sewing  machine  has  a  motor  and  there 
are  electric  lights  throughout  the  house, 
electric  fans,  and  an  electric  vacuum 
cleaner. 

In  the  large  wash  house  the  washers, 
wringers,  etc.,  are  entirely  operated  by 
electricity,  and  Mr.  Hazard  says,  "The 
washing  machines  have  saved  enough 
money  to  pay  the  interest  on  my  whole 
investment." 

The     great     advantage     which     Mr. 


Hazard  has  in  his  homemade  plant  is 
seen  in  the  conveniences  in  the  barn.  He 
can  shell,  crack  and  grind  his  own 
horse  feed,  cut  corn,  corn  stalks  and 
hay  and  the  same  motor  is  also  used  to 
lift  the  hay  into  the  barn  from  the  hay 
wagon. 

"In  most  barns  and  mills,"  says  Mr. 
Hazard,  "there  is  required  much  line 
shafting  to  get  all  the  machines  onto  the 
engine,  or  else  the  inconvenience  of 
moving  the  machines  to  the  engine  is 
involved.  Here  I  have  everything  so  as 
to  get  current  direct.  A  small  motor 
placed  in  an  out  of  the  way  place  can 
be  used  to  run  as  many  different  kinds 
of  machines  as  you  have  room  to  use, 
and  your  power  is  always  direct  from 
the  power  source." 

His  latest  hobby  is  a  wireless  station. 
The  mast  stands  78  feet  in  the  air,  and 
messages  can  be  taken  from  stations  ten 
and  twelve  hundred  miles  away.  He  has 
caught  messages  from  ships  many  miles 


THE    ELECTRIC    IRON    IS    APPRECIATED    IN    THE 
FARM  HOME 
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CUTTING  FODDER  FOR  THE  HORSES  AND   CATTLE 

at  sea  and  also  from  several  inland 
stations. 

The  power  plant  is  in  the  cellar. 
There  are  70  cells  of  storage  battery,  62 
cells  being  in  series  with  eight  end  cells 
for  regulation.  The  eight  regulating 
cells  are  to  keep  the  voltage  uniform  at 
no  volts. 

The  engine  which  Mr.  Hazard  uses 
for  running  the  dynamo  for  charging 
the  batteries  is  an  especially  constructed 
Fairbanks-Morse  engine  for  running 
electrical  machinery.  He  started  his 
plant  with  a  few  storage  batteries  and 
a  few  lights,  and  kept  on  increasing 
until  he  now  has  the  only  plant  of  its 
kind  in  western  Pennsylvania.  He  says 
the  plant  is  only  in  its  infancy  as  he 
intends  to  have  everything  complete 
before  ceasing  the  work.  In  his  opinion 
if  the  farmer  of  today  cannot  increase 
his  profits  100  per  cent  through 
improved  methods  there  must  be  some- 
thing wrong. 

Telephone    Dispatching    System 
for  Taxicabs 


It  has  long  been  recognized  in  the 
taxicab  business  that  the  principal 
source  of  loss  lies  in  long  hauls  without 
passengers.  To  eliminate  this  leakage 
in  revenue  the  Pittsburg  Taxicab  Com- 
pany has  originated  in  this  country  for 
the  first  time  a  system  of  taxicab  tele- 
phone stations  which  are  distributed 
over  the  territory   served  by   the  com- 


pany. These  sets  are  built  much  after 
the  style  of  the  ordinary  patrolmen  tel- 
ephones which  are  a  common  sight  now 
in  all  of  the  larger  cities. 

They  are  weatherproof  and  consist  of 
a  ringer  and  combination  receiver  and 
transmitter  mounted  in  a  locked  iron 
case.  Twenty-one  of  these  stations  are 
installed  throughout  the  city  of  Pitts- 
burg and  its  suburbs  for  the  exclusive 
use  of  the  taxicab  drivers.  In  the  sys- 
tem in  practice  before  the  adoption  of 
the  taxicab  stations  a  passenger  making 
a  four  mile  trip  to  one  end  of  the  town 
would  pay  his  fee  and  if  the  car  on  its 
return  was  not  flagged  by  a  chance  fare 
the  return  trip  would  have  to  be  charged 
up  to  loss  by  the  company.  With  the 
adoption  of  the  present  system,  however, 
the  cars  are  run  much  as  a  well  regu- 
lated  steam  railroad.     The  wires   from 


AT  THE  FARM  PLANT  SWITCHBOARD 

the  21  stations  of  the  company  con- 
verge at  the  main  office  of  the  company 
in  a  switchboard  at  which  a  special 
operator  constantly  stays  on  duty.  Here 
a  record  is  kept  of  each  taxicab,  where 
it  is  bound  for,  the  fare,  and  distance. 
When  the  passenger  is  delivered,  the 
chauffeur  calls  up  the  central  office  at 
the  nearest  taxicab  station  and  finds  out 
from  the  operator  the  nearest  return 
fare.  He  secures  his  new  fare  and 
delivers  him,  calls  up  the  office  again 
and  learns  of  the  nearest  third  passen- 
ger who  has  telephoned  and  m>  on. 
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Electricity  Cheaper  than  Steam 
in  Seattle  Mills 


In  Seattle,  Wash.,  one  of  the  largest 
sash  and  door  factories  in  the  city  is 
operated  by  electric  power,  from  the 
Seattle  Electric  Company — some  400 
electrical  horsepower  being  used.  This 
is  somewhat  surpris- 
ing, in  view  of  the  fact 
that  there  is  plenty 
of  fuel  at  hand,  in 
the  form  of 
sawdust,   shav- 


The  refuse  such  as  shavings  and  saw- 
dust, other  than  that  required  for  pro- 
ducing steam  for  dry  kilns,  is  sold  for 
commercial  purposes,  the  sawdust  going 
to  a  chemical  factory. 

Similarly  in  the  cases  of  the  Balcom 
and  the  Canal  Lumber  Company  mills, 
electricity  is  found  to  be  the  cheapest 
power.  The  output 
of  these  great  mills 
aggregates  100,000 
feet  of  high  grade 
lumber  per  day 
of    ten    hours. 


ings  and  waste, 
to  make  steam 
for  all  the  power 
required.  Yet  the 
operating  cost  of  this 
plant  is  only  one-half 
of  what  it  would  cost 
to  operate  with  steam  or  any  other  source 
of  power,  and  the  maintenance  cost  is 
practically  nothing,  amounting  to  less 
than  $25.00  per  year,  which  is  a  record 
hard  to  beat.  In  a  plant  like  this  there 
are  a  great  many  machines  that  are  not 
continuously  in  use,  and  with  the  direct 
connected  motor  drive  it  is  very  con- 
venient to  close  a  switch,  start  the  ma- 
chine and  open  it  to  stop  when  through. 
Another  great  advantage  is  that  there 
are  no  belts  in  the  way,  no  shafting  to 
be  getting  out  of  line,  and  the  machines 
may  be  spotted  on  the  floor  at  any  angle 
desired. 


ELECTRICALLY    DRIVEN    MACHINERY    IN    A 
SEATTLE    MILL 


Though  the 
fuel  to  make 
steam  would  cost 
them  nothing,  they 
find  the  electric  power 
more  economical,  due 
to  the  low  mainte- 
nance cost  and  greater  flexibility  of  op- 
eration  of   the   electrical   machinery. 


Beefsteak  by  Wire 

A  New  York  restaurant  has  abandoned 
the  shouting  of  orders  to  the  chef  and 
has  installed  a  telegraph  system.  The 
waiter  takes  your  order,  and  then  sig- 
nals it  back  on  a  small  clicker  where  the 
message  is  caught  by  a  man  in  the 
kitchen.  The  regular  telegraph  code  is, 
of  course,  not  used  but  one  better  suited 
to  the  needs  of  the  restaurant  has  been 
devised. 


POPULAR  ELECTRICITY 


141 


Measuring  Starlight 

Nearly  all  the  measurements  of  the 
brightness  of  our  heavenly  bodies  have 
heretofore  been  dependent  on  the  ob- 
servations of  the  human  eye  or  the  pho- 
tographic plate.    Recently  a  new  method 


MEASURING  STAR   LIGHT 

has  been  devised  which  utilizes  a  cer- 
tain property  of  the  wonderful  element 
— selenium.  Selenium,  when  properly 
treated,  is  an  element  which  in  the  dark 
offers  a  high  resistance  to  the  flow  of 
electric  current,  but  when  illuminated  it 
becomes  a  much  better  conductor  of 
electricity.  The  selenium  cell,  as  the  in- 
strument is  called,  is  made  by  winding 
two  parallel  wires  on  a  flat  insulator. 
The  wires  are  kept  separated  by  melting 
selenium  on  their  surfaces  and  then  bak- 
ing the  cell  at  a  temperature  below  the 
melting  point  of  the  selenium. 

The  usual  procedure  is  to  place  the 
selenium  cell  in  the  focus  of  a  telescope. 
The  cell  is  contained  in  a  light-proof  box 
provided  with  a  photographic  shutter. 
When  the  measurement  is  taken  the 
shutter  is  opened  for  a  few  seconds  and 


the  cell  is  illuminated  by  the  light  from 
the  star  whose  brightness  is  to  be  de- 
termined. The  increase  in  the  flow  of 
electric  current  through  the  cell  when 
illuminated  is  measured  with  exceed- 
ingly accurate  instruments,  and  by  com- 
parison with  measurements  on  objects 
of  a  known  brightness  the  unknown 
brightness  is  readily  obtained. 

Stars  are  classified  according  to  their 
"magnitude,"  which  is  determined  by 
their  brightness.  By  this  method  the 
light  from  any  star  can  be  focused  on 
the  selenium  cell  and  a  direct  measure- 
ment of  its  brightness  can  be  made. 
The  method  has  also  been  used  to 
study  eclipses.  It  is  especially  valu- 
able in  determining  the  exact  middle 
or  maximum  of  solar  and  lunar  eclipses. 
Measurements  of  the  variation  of  the 
moon's  light  throughout  the  year  have 
been  studied.  As  an  example  of  the 
measurements  on  the  variation  of  the 
candlepower  of  the  moon  during  its  va- 
rious phases  it  was  found  that  the  bright- 
ness was  nine  times  greater  at  full  moon 
than  at  half  moon. 


Some  Odd  Facts  About  the 
Telephone 

Eight  million  miles  of  wire  have  been 
added  to  American  telephone  systems  in 
five  years. 

Iowa,  Nebraska,  Washington,  Nevada 
and  California  lead  the  states  in  number 
of  telephones  to  population. 

Texas  sends  more  messages  per  cap- 
ita than  New  Jersey;  Utah  is  ahead  of 
Pennsylvania. 

Cleveland  is  the  city  with  the  most 
telephones  to  every  thousand  inhabitants  : 
New  Orleans  the  least. 

In  Chicago  the  company  has  00,000 
requests  daily  for  the  time. 

The  busiest  hour  on  the  telephone  ex- 
change is  between  10  and  11  a.  in.;  the 
busiest  day  in  the  year,  the  day  before 
Christmas- 
Five  office  buildings  in  New  York  have 
telephones  enough  for  a  city  of  [00,000 
people. 
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Floating  Power  Plant  Protects 
Piling 

Electricity  has  solved  another  problem 
of  great  importance  to  commerce  by  af- 
fording protection  for  wharves  and 
docks  against  the  destructive  teredo  and 
other  marine  borers  which  destroy  pil- 
ing. The  man  who  is  not  closely  con- 
nected with  marine  business  has  no  idea 
of  the  alarming  ravages  of  this  bivalve, 
a  tiny  threadlike  creature  which  is  almost 
invisible  when  it  first  attaches  itself  to 
pier  timbers,  but  which  burrows  into  the 
wood  and  grows  greater  as  it  honey- 
combs the  piling,  until  it  sometimes 
reaches  a  length  of  eleven  feet  and  a 
diameter  of  an  inch. 

Electricity   has   been   tried   before,   a 


ing  burrow,  thus  forming  a  natural  in- 
sulation against  electric  shocks. 

But  a  novel  application  of  electricity 
has  recently  been  devised  by  Prof. 
George  Delius  and  Mr.  Charles  Pem- 
broke Tatro,  of  Seattle,  which  finds  the 
vulnerable  point  of  the  teredo.  It  de- 
stroys the  borers  by  electrolysis,  using 
the  following  ingenious  method:  A 
floating  power  plant  is  installed  on 
a  barge,  carrying  from  20  to  40,000 
amperes  at  very  low  voltage.  This  is 
brought  close  to  the  piling  to  be  treated, 
the  wharf  having  been  wired,  and  elec- 
trodes (of  cheap  cast  iron)  having  been 


AN  EXAMPLE  OF  THE  WORK  OF  THE  TEREDO  AND  THE  UNIQUE  POWER  PLANT  PLANNED  FOR  ITS 

DESTRUCTION 


current  being  passed  through  the  in- 
fested piling  to  destroy  the  borers,  but 
it  was  expensive,  dangerous  on  account 
of  the  fire  risk,  and  ineffectual,  for  the 
reason  that  the  teredo  as  it  eats  into  the 
wood  secretes  a  calcareous  matter  which 
is  deposited  on  the  surface  of  its  wind- 


suspended  in  the  sea  water  under  the 
wharf.  When  the  current  is  turned  on 
the  effect  of  the  electrolytic  action  in  salt 
water  is  to  release  large  volumes  of 
deadly  chlorine  gas.  As  each  cubic  inch 
of  gas  will  permeate  four  cubic  feet  of 
water  to  the  extent  of  destroying  the 
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teredo  and  other  wood  borers,  the 
method  is  highly  efficient.  No  teredo 
within  the  affected  zone  escapes  alive, 
no  matter  how  deeply  it  may  have  bored 
into  the  wood,  as  the  gas  reaches  every 
burrow,  and  not  only  destroys  the  life 
of  the  teredo  but  coagulates  its  body  to 
the  consistency  of  a  soft  boiled  egg. 

The  treatment  must  be  repeated  at 
regular  intervals,  which  will  differ  ac- 
cording to  the  locality.  In  tropical 
waters  the  teredo  works  very  rapidly 
and  grows  with  alarming  speed,  while  in 
cooler  latitudes  its  destructive  efforts  are 
slower.  However,  while  this  treatment 
must  be  regarded  as  an  upkeep  charge 
in  wharf  maintenance,  it  is  not  expensive 
compared  to  the  replacement  of  piles  at 
frequent  intervals,  to  say  nothing  of 
the  danger  of  accidents  from  insecure 
dock  supports.  As  an  example  of  this 
danger,  it  will  be  recalled  that  a  few 
years  ago  the  dock  at  the  foot  of  Broad 
street,  Seattle,  fell  into  the  water  only 
two  years  after  it  had  been  built.  Its 
creosoted  piling  had  been  eaten  by  the 
teredo. 


Toned  Telegraph  Signals 

In  England  there  is  coming  into  use 
a  method  of  telegraphing  in  which  the 
operator  sends  signals  by  his  key,  but  at 
the  other  end  of  the  line  there  is  used 
only  a  telephone  to  take  off  the  messages. 
The  method  differs  from  the  usual 
Morse  signals  in  the  use  of  a  high 
and  a  low  musical  note  in  the  line, 
so  that  each  high  note  signal  represents 
a  dash  and  each  low  note  a  dot.  Thus 
the  letter  "A"  on  the  usual  code  is  a  dot 
and  a  dash,  and  "B"  a  dash  and  three 
dots,  while  on  the  new  method  "A"  is  a 
low  note  signal  followed  by  a  high  note, 
"B"  is  a  high  note  followed  by  three  low 
note  signals.  Seeing  that  all  the  signals 
are  now  of  the  same  length,  that  is,  only 
dots  are  used,  it  takes  less  time  to  send- 
the  messages,  as  the  dashes  take  up 
three  times  the  length  of  the  dot,  and 
we  thus  have  a  saving  of  about  27  per 
cent  of  time,  which  is  quite  an  item.  An- 


other point  is  that  the  signals  are  much 
clearer,  and  when  there  is  trouble  on  the 
line  for  any  reason,  it  is  easier  to  read  off 
the  messages,  and  mistakes  are  not  as 
likely  to  occur.  The  present  apparatus 
is  designed  by  Mr.  E.  Raymond-Barker, 
a  London  engineer.  Two  vibrating 
tongues  set  in  movement  by  electro-mag- 
nets are  used,  and  one  of  these  gives  the 
high  musical  note  and  the  other  the  low 
pitch.  The  operator  works  two  keys  so 
as  to  put  in  one  or  the  other  note. 


Electric    Truck    Makes    Record 
Run 


A  run  from  New  York  to  Boston,  a 
distance  of  252  miles,  in  21  hours  actual 
running  time,  is  the  record  of  the  Walker 
balanced  drive  truck  shown  in  the  pic- 
ture. During  this  trip  only  two  charges 
of  the  Edison  cell  battery  were  made. 

The  driving  mechanism  of  the  car  is 
particularly  interesting,  as  all  of  the  mo- 


ELECTRIC    TRUCK    THAT    MADE    252    MILES    IN    21 
HOURS 

tive  parts  arc  in  the  rear  axle  and  the 
rear  wheels,  with  the  exception  oi  the 
batteries  and  the  connecting  wires.  The 
motor  on  the  rear  axles  has  a  direct 
drive  to  two  pinions  running  to  idler 
gears  in  the  wheels.  These  latter  engage 
in  teeth  in  the  extreme  rims  of  the 
wheels,  propelling  the  ear  by  this  means. 
The  car  weighs  3,000  pounds  and  the 
load  brought  from  Xew  York  weighed 
2,8oo  pounds,  to  which  was  added  the 
weight  of  two  men. 


The  Casino  Technical  School  for  Women 

By  R.  J.  WATSON 

All  over  the  country  we  hear  of  vari-  The    instruction   in   sewing   embraces 

ous  methods  by   which  large   industrial  both  hand  and  machine  work.     In  the 

corporations  are  seeking  to  help  those  of  beginning,     simple    garments,     such    as 

their  employes  who  wish  to  help  them-  small  sewing  aprons,  are  made,  and  as 

selves.     Located  in  the  vicinity   of  the  the    student    progresses,    more    difficult 

Westinghouse  interests  of  the  Pittsburgh  work  is  undertaken.    The  idea  is  to  give 

district,     the     Casino    Technical     Night  a    thorough    knowledge    of    the    funda- 

School  is  carrying  on  several  courses  of  mentals  of  sewing  and  to  guide  the  girl 

training,  not  the  least  important  of  which  in  her  taste  for  dress  so  as  to  develop 

is  a  department  for  women.  an  individuality  of  style  in  keeping  with 

The  course  of  instruction  now  em-  her  income, 
braces  stenography,  typewriting,  cooking,  Because  of  economic  conditions  in  the 
sewing,  music  and  preparatory  work  in  homes,  many  girls  are  forced  to  leave 
the  common  school  branches,  the  aim  and  school  at  an  early  age  and  seek  employ- 
object  being  to  give  a  fundamental  train-  ment.  The  Westinghouse  Electric  and 
ing  in  these  lines  and  to  give  the  student  Manufacturing  Company  alone  employs 
a  broad  view  of  her  work  and  its  rela-  over  1,600  women  who  are  engaged  in 
tions  to  the  various  activities  of  life.  the  various  occupations  of  winding  and 

Classes  meet  Monday  and  Wednes-  taping  electrical  apparatus,  etc.,  as  well 
day  evenings  of  each  week  from  seven  as  jn  clerical  positions.  The  night  school 
to  nine  o'clock.  There  are  two  terms  of  offers  a  preparatory  course  in  the  corn- 
four   months    each    in    the    school   year.  mon  sch0ol  branches  to  all  who  have  not 

The  work  in  stenography  is  designed  previously  had  such  training, 

not  only  to  give  the  student  the  speed  Last>  but  nQt  kagt  ifl  ;          tance)   is 

and    accuracy    essential    to    successful  the  CQUrse  in  musk     piano  and  voke 

work,  but  to  train  her  also  to  use  thought  are  t       htj  the  choke  of   whkh  ig 

and  _  judgment  in  her  work,  to  become  tknal  with  the         n_    The  aim  ig  fo     iy£ 

familiar  with  business  terms  and  prac-  a  general  knowkdge  of  good  musi      to 

tices;  in  short,  to  be  self-reliant.  cultivate  an  appreciation  of  and  a  desire 

The  instruction  in  cooking  is  designed  for  the  bett£r  c]ags  of  musi     and  tQ  reach 

to  give  a  practical  knowledge  of  plain  a  certak  proficien      in    iano    j     in 

cooking  and  the  serving  of  simple  food.  ~,          ,  .  ■        ,            .              , 

rr,,        &                r ',      ■  ■      -,    .-■    •                i  The  subject  of  cost  is  one  that  nat- 

The  economy  of  buying,  both  in  regard  .,         .  J        T       ,  .              ;  ,        , 

,.,          ,           ...       ,,               r    °  ,  urally  arises.     In  this  case  it  has  been 

to  quality  and  quantity ;  the  use  of  mate-  /..,.    ,,            .      ,    „    ,       . 

•  ,              ■""11        x    x  ■  j         <-    ■  1      *..    4.  put  within  the  reach  of  all,  for  those  who 

rial,    especially    of    food    materials    that  ^       .       ,                 ,  ,          '            . .           . 

Xi      ,u                      •           u     ■     a  are  ln  charge  and  have  the  welfare  of 

are  often  thrown  away,  is  emphasized  as  .                   ?. '       ,^  ,           ...          ,        , 

..  ,"    ,              ,    ,          ,                    rp,  the  community  at  heart  believe  that  the 

essential    to    good    housekeeping.      The  .,..,,        \        .,                     .             , 

1      -a     x-         x  r     j     ,.    •                  ■,•  individual  rarely  wishes  a  gratuity,  and 

classification  of  foods,  their  composition,  .  L            \    .          .  .  ,&     LWiy' 

,   •  u       u      ■     1     u                 u-  u    4.  1  appreciates  most  that  which  can  be  pur- 

and   the   chemical   changes   which    take  i       ■,     .,«   /■         ,                 „           K^  ■ 

,        ,      .,            ,.     ,.        *r ,      ,        ,  chased  with  his  or  her  own  efforts.    Tui- 

place  by  the  application  of  heat  and  mois-  .    .                   , 

J  ,    .,      ,      .         ,,     ,       r         1  •  tion    per    term    of    four    months    is    as 

ture,  and  the  best  methods  of  cooking  ,  „     1 

,      '                          .,  ■       ■     ...           .        .  follows: 
food  to  preserve  the  nutritive  value  in 

the  most  digestible  form,  are  some  of  the      Cooking  and  sewing $5-00 

things  aimed  at  in  this  course.  Stenography  and  typewriting 5.00 

Instruction  in  the  fundamental  points      Music    3.00 

of  sanitation   in   connection   with   sinks,      Cooking   only 3.00 

drawers,  garbage  cans,  etc.,  is  attested      Sewing  only 3.00 

by  the  scrupulous  cleanliness.  Preparatory  department 5.00 
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COOKING  CLASS,  ENGLISH  CLASS  AND  MUSIC  CLASS  IN  THE  CASINO  TECHNICAL  SCHOOL  FOR 
WOMEN.  THESE  COURSES  ARE  SUPPORTED  LARGELY  BY  ONE  OF  THE  GREAT  ELECTRICAL 
MANUFACTURING  COMPANIES  WHICH  IS  SEEKING  TO  HELP  ITS  EMPLOYES  TO  HELP  THEM- 
SELVES 


The  income  from  tuition  pays  about 
one-half  of  the  expenses  of  the  school. 
The  balance  is  made  up  by  contributions 


From  the  westinghouse  Electric  and 
Manufacturing  Company.  In  addition 
to  the  tuition,  the  students  arc  put  to  a 
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small  expense  for  pencils,  paper,  tab- 
lets, needles,  patterns,  sewing  materials, 
music,  etc.  It  must  be  borne  in  mind 
that  all  articles  made  in  the  sewing  de- 
partment become  the  property  of  the  stu- 
dent and  time  and  material  are  not 
wasted  in  making  useless  .niceties  or  ar- 
ticles that  can  not  be  worn. 

The  social  side  of  life  is  not  neglected. 
The  school  has  a  regular  lecture  course, 
which  is  free  to  the  students  and  their 
friends.  Once  a  month  a  social  hour  is 
provided  when  all  the  students  assemble 
in  the  auditorium,  and  recitations,  music, 
and  general  sociability  hold  sway. 

An  Electrical  Hygrometer 

Selenium  is  a  substance  which  through 
its  peculiar  properties  is  being  used  in. 
many  unique  processes.  The  electrical 
resistance  of  this  element  changes  when 
illuminated  by  light.     Selenium  cells  are 


ELECTRICAL  HYGROMETER   IN  USE 

made  by  winding  two  wires  on  a  porce- 
lain or  mica  core.  These  wires  are  kept 
apart  by  melting  selenium  between  them 
and  permitting  it  to  harden.  The  cell  is 
then  baked  and  treated  in  various  ways 
and  the  resultant  operation  of  the  cell 
depends  upon  this  treatment.  The  re- 
sistance of  some  cells  increases  when 
illuminated,  while  in  others  it  decreases. 


Another  interesting  property  has  re- 
cently been  discovered;  namely  that  the 
resistance  of  a  selenium  cell  changes  with 
moisture.  Immediately  it  became  evi- 
dent that  the  selenium  cell  could  be  used 
as  a  hygrometer  to  detect  the  amount 
of  water  vapor  in  the  air.  Experiments 
have  shown  that  the  instrument  will  in- 
dicate humidity  with  considerable  ac- 
curacy when  precautions  are  taken  to 
standardize  conditions.  The  selenium 
cell  will  readily  lend  itself  for  use  as  a 
regulator  of  moisture  in  the  air  in  build- 
ings. Modern  buildings  are  equipped 
with  apparatus  controlling  the  amount 
of  water  vapor  in  the  air  and  as  the 
selenium  hygrometer  is  an  electrical  de- 
vice it  will  be  possible  to  make  the 
hygrometer  automatically  control  the 
humidifier. 

Again  a  practical  instrument  has 
grown  out  of  a  scientific  toy. 

Death  of  Prof.  Antonio  Pacinotti 


Prof.  Antonio  Pacinotti,  original  in- 
ventor of  the  direct-current  dynamo  with 
its  commutator  and  of  the  ring  and 
toothed  types  of  armature,  died  at  Pisa, 
Italy,  on  March  24. 

Professor  Pacinotti  was  born  in  Pisa, 
Italy,  June  17,  1841.  Under  the  direc- 
tion of  his  father  he  early  began  the 
study  of  electro-magnetism,  and  by  the 
time  he  was  seventeen  years  of  age  had 
the  principles  of  the  direct-current  gen- 
erator well  in  mind,  constructing  in  i860 
the  celebrated  machine  which  ten  years 
later  was  reinvented  by  Gramme.  After 
three  years  of  experimentation  with  his 
models,  Pacinotti  published  an  illustrated 
description  of  his  dynamo  in  the  Nuovo 
Cimento  in  1864,  but  this  received  little 
attention  at  the  time. 

It  was  not  until  1873  that  he  exhibited, 
at  the  Vienna  Exposition,  the  dynamo 
model  which  he  made  in  i860.  He  then, 
for  the  first  time,  received  wide  credit 
for  his  invention,  interest  in  which  had 
meanwhile  been  reawakened  by  the  in- 
vention of  the  ring  armature  by  Gramme, 
in  1870. 


SEARCHLIGHT  PILOTS  OF  THE  NIGHT 


In  the  Suez  Canal  a  crude  though  effective  arrangement  prevails  to 
light  each  vessel's  way.  Over  the  how  of  the  ship  is  hung  a  cage  in 
which  is  an  arc  light  and  an  operator.  The  blinding  glare  to  the  crew 
of  an  approaching  boat  is  avoided  by  dividing  the  arc  light's  beam  at 
the  lamp  by  cutting  off  some  of  the  rays  and  projecting  a  dark  angle  as 
shown  in  the  picture. 


MONORAIL  SYSTEM  FOR  LUMBER  MILLS 


A  RAILWAY  ON  STILTS  THROUGH  THE  LUMBER  YARDS 


In  the  most  up- 
to-date  lumber 
mills  and  yards  it 
is  not  unusual  to 
find  a  sort  of  rail- 
way on  stilts 
which  meanders 
around  through 
the  various  yards 
and  into  and  out 
of  the  mills  and 
drying  sheds.  It 
carries  on  its 
under  side  a  sin- 
gle rail  from 
which  is  sus- 
pended a  mono- 
rail car  driven  by 
motors  which  de- 
rive their  power, 
from  a  trolley 
wire.  In  addition 
to  driving  the  car 
along  on  the  rail 
the  motors  also 
operate  a  drum 
which  lowers  or 
winds  up  grap- 
pling irons  which 
can  lift  several 
tons  of  lumber  at 
a  load. 

In  moving  lum- 
ber from  one 
shed  to  another 
and  in  sorting 
out  the  various 
sizes  the  use  of 
such  a  system  re- 
sults in  a  marked 
economy.  One 
man  in  the  little 
cage  directs  the 
motors  in  doing 
all  this  laborious 
work,  making  it 
possible  greatly 
to  reduce  the  cost. 


POPULAR  ELECTRICITY 


Proving  the  Engineer  Alive 

Last  summer  quite  a  number  of  lives 
were  endangered  on  one  of  our  western 
roads  when  the  engineer  was  stricken 
with  heart  failure  in  his  cab  and  the  lo- 
comotive kept  thundering  along  with  no 
one  at  the  throttle.  An  inventor  has 
since  come  forward  with  a  practical  solu- 
tion of  the  problem  involving  this  dan- 
ger. He  mounts  an  electric  push  button 
in  the  lever  of  the  throttle  so  that  the 
hand  of  the  engineer  will  press  on  this 
button.  Should  the  hand  be  withdrawn 
while  the  engine  is  going  at  high  speed, 
an  electro-magnet  will  automatically  shut 
off  the  steam  and  set  the  brakes.  At 
low  speeds,  or  when  the  engine  is  stand- 
ing still,  the  safety  device  is  not  con- 
nected in  service  and  as  it  only  requires 
a  trifling  pressure  of  the  hand  to  keep 
the  button  operative,  this  would  seem 
to  be  the  simplest  and  most  dependable 
way  of  watching  the  engineer  to  make 
sure  that  he  is  both  alive  and  awake. 


A  Rat's  Handiwork 


This  piece  of  lead  armor  was  taken 
from  a  400  pair  aerial  telephone  cable 
and  was  found  where  the  cable  made  its 
entrance  to  a  building.    The  hole  was  cut 


by  a  rat  which  evidently  sat  on  the  mes- 
senger wire  outside  of  the  building  to 
do  the  work — a  clean  cut,  workmanlike 
job. 


Individual  Telephone 
Transmitter 


The  unsanitary  condition  of  the  pub- 
lic telephone  transmitter  has  led  to  the 
invention  of   a  vest  pocket   instrument. 


Courtesy  of  the  Cumberland  Telephone  Journal 
ARMOR   GNAWED  THROUGH  BY  A  RAT 


VEST    POCKET    TRANSMITTER    AND    ITS    APPLICA- 
TION  TO   A    SPECIAL   DESK    SET 

The  transmitter  and  collapsible  mouth 
piece  are  contained  within  a  watch  case. 
On  pressing  a  button  the  case  springs 
open  and  a  coiled  spring  within  forces 
the  mouth  piece  out  into  operating  posi- 
tion. Two  terminals  arc  provided  for 
connection  to  the  telephone  instrument. 
Of  course,  where  the  ordinary  desk 
set  is  in  use  there  is  no  way  of  attaching 
the  pocket  transmitter.  In  this  case  it 
is  proposed  to  provide  a  special  set  adapt- 
able to  its  use.  For  instance,  in  a  hotel 
or  railway  station  one  of  the  several 
booths  might  be  provided  with  a  special 
set  so  that  travelers  having  their  own 
transmitters  could  be  able  to  use  them. 


Electricity  Aids  the  Date  Industry 


HARVESTING  DATES  IN  ARIZONA.     IN  THE  LOWER  PICTURE  A  YOUNG 
DATE  GROVE  IS  BEING  SET   OUT 


The  date  industry  in  our  southwestern 
states  is  developing  into  one  of  impor- 
tance, as  large  shipments  of  shoots  from 
the  African  oases  have  been  imported 
and  set  out  in  Arizona  and  Southern 
California  during  the  past  year.  For 
several  years  the  United  States  govern- 
ment has  carried  on  experimental  work 
at  Tempe,  Ariz.,  with  various  kinds  of 
dates,  but  it  was  found  that  one  of  the 
most  valuable  varieties  known  as  the 
Deglet  Noor  would  not  ripen  in  that 
climate  under  ordinary  conditions.  The 
summers,  while  hot,  are  not  long  enough 


to  complete   the    ripening   process    with 
certainty. 

Electricity  has  come  to  the  date  grow- 
er's aid,  however,  being  employed  in  the 
artificial  ripening  of  the  fruit.  The 
credit  for  this  device  belongs  to  Prof. 
George  F.  Freeman  of  the  University  of 
Arizona  in  Tucson.  He  has  invented  an 
electrically  heated  metal  oven  in  which 
the  dates  are  placed  when  they  have 
ripened  naturally  as  far  as  possible.  The 
fruit  is  washed  and  "incubated"  in  these 
ovens  for  three  days;  a  temperature  of 
between   45    and    50    degrees    C.   being 
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maintained.  This  is  not  a  dry  heat,  but 
sufficiently  moist  to  keep  the  dates  lus- 
cious and  juicy.  In  fact  the  same  treat- 
ment will  restore  fruit  which  has  been 
allowed  to  remain  on  the  tree  until  par- 
tially dried  and  withered,  though  in  this 
case  a  preliminary  soaking  is  required. 
The  ovens  treat  ioo  pounds  of  dates 
at  a  time. 

By  this  invention,  which  assures  the 
date  grower  that  his  crop  can  be  ripened 
for  the  market,  the  industry  will  be  on 
a  firmer  basis.  Already  immense  areas 
in  the  Coachella  Valley  of  California 
and  various  parts  of  Arizona  have  been 
set  out  to  dates.  Shipments  of  the  elec- 
trically ripened  fruit  have  been  exported 
to  all  parts  of  this  country  and  to  Paris, 
France,  and  have  arrived  in  good  condi- 
tion. The  fresh  dates  sell  at  from  30 
to  50  cents  a  pound,  and  the  demand  is 
great. 


Electricity  Direct  from  Heat 

To  obtain  electricity  direct  from  heat 
is  a  dream  which  is  likely  at  some  time 


to  be  realized.  At  present  there  are 
numerous  methods  of  obtaining  electric- 
ity direct  from  heat  but  the  power  ob- 
tainable is  very  minute.  However,  a 
new  method  has  been  devised  which  em- 
ploys two  insulated  carbon  rods  heated 
in  an  electric  furnace  or  oxy-acetylene 
flame.  The  two  carbons  are  kept  sep- 
arated at  one  end,  but  the  other  ends  are 
connected  through  a  current-measuring 
instrument.  When  one  of  the  carbons 
is  suddenly  displaced  a  current  of  sev- 
eral amperes  will  flow.  By  displacing 
one  of  the  carbons  periodically  an  alter- 
nating current  can  be  generated. 

When  a  slight  voltage  is  applied  to 
the  carbons  the  current  increases  to 
more  than  ten  amperes  at  about  4500 
Fahrenheit. 

These  experiments  are  interesting  in- 
asmuch as  such  a  result  would  hardly  be 
expected  at  atmospheric  pressure.  The 
same  phenomenon  has  been  noticed  be- 
fore on  a  much  smaller  scale,  but  in  a 
high  vacuum.  Such  seemingly  insig- 
nificant discoveries  often  mark  the  be- 
ginning of  wonderful  developments. 


PROF.  GEORGE  F.  FREEMAN  AND  HIS  ELECTRICALLY  HEATED  OVEN  FOR  RIPENING  DATES 
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Deaf  Mutes'  "Telephone" 

William  E.  Shaw,  a  deaf  mute,  of  n 
Grove  Street,  Lynn,  Mass.,  has  invented 
what  he  calls  a  "deaf  mutes'  telephone," 
to  enable  them  to  converse  rapidly  not 
only  with  each  other  but  with  those  who 
possess  their  sense  of  hearing  and  speech 
without  the  use  of  the  fin- 
ger sign  language. 

The  "phone"  comprises 
an  electrical  keyboard, 
something  in  appearance 
like  that  of  a  standard 
typewriting  machine.  It 
has,  like  a  typewriter,  the 
"universal  system"  or  ar- 
rangement of  letters.  This 
keyboard  is  connected  .  by 
wire  with  the  electric  sig- 
nal board,  which  is  the 
talking  machine  proper, 
consisting  of  36  incandes- 
cent light  globes,  each 
painted  on  the  end  of  the 
bulb  with  a  large  letter  of 
the  alphabet  or  one  of  the 
numerals. 

The     deaf     mute     who 
wishes  to  talk  with  another 
person  presses  the  keys  in 
order,     spelling     out     the 
words  as  on  a  typewriter, 
his  vis-a-vis  reading  off  the 
letters  as  they  flash  up  on 
the  lamps.    The  keys  come 
down   onto  points   of  con- 
tact in  the   same  manner   as   the  print- 
ing-typewriting telegraph  machines,  in- 
stead of  striking  by  means  of  a  lever 
bar  as  does  a  typewriter  key.    This  does 
away  with  any  false  or  lost  motion  and 
insures  perfect  contacts.     But  the  key- 
board can  be  operated  as  quickly  by  an 
expert  as  an   ordinary  typewriter,   and 
the  letters  can  be  read  as  quickly  as  they 
can  be  flashed  up. 

Mr.  Shaw  has  perfected  his  invention 
so  that  two  machines  may  be  installed 
in  separate  rooms  or  houses  some  dis- 
tance apart  and  the  conversation  carried 
on  swiftly  and  silently.     Two  machines 


may  even  be  connected  up  over  an  ordi- 
nary telephone  line  and  conversation  car- 
ried on  at  any  time,  the  line  being  left 
open  for  signals. 

Mr.  Shaw  is  employed  by  the  General 
Electric  Company  and  has  made  several 
other  inventions  for  deaf  mutes,  includ- 
ing an  alarm  clock,  where  electric  lights 


DEAF  MUTES'   TELEPHONE,  WITH  THE  INVENTOR 
WILLIAM  E.   SHAW  AND  HIS  WIFE 

take  the  place  of  the  customary  bell,  and 
a  door  signal  for  houses  of  deaf  mutes. 

United  States  Asbestos  Produc- 
tion Doubled 

Asbestos  is  important  as  an  electric 
insulator  and  in  the  electric  tireless 
cooker  serves  as  an  excellent  non-con- 
ductor of  heat.  It  is  a  matter  of  inter- 
est therefore  to  note  that  in  the  year 
191 1  the  production  of  asbestos  in  the 
United  States  more  than  doubled.  Ver- 
mont and  Georgia  produced  nearly  all 
of  7,604  tons  valued  at  $119,935. 
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Portland  Regrade  Operation 

It  is  well  known  that  Seattle,  Wash., 
has  in  recent  years  veritably  remodeled 
herself.  From  a  city  of  steep  hills  she 
has  been  changed  to  one  of  gentle  grades. 
This  great  project  was  eminently  suc- 
cessful, largely  because  of  the  use  of 
high  grade  modern  electrical  and  me- 
chanical hydraulic  apparatus. 

Portland,  Ore.,  200  miles  to  the  south, 
noticed   the   miracles    being   worked    in 


■ 


The  trestle  supporting  the  sluice 
through  which  the  debris  is  conducted  to 
the  lake  also  supports  two  eighteen  inch 
pipes  carrying  the  water  pumped  from 
the  same  lake. 

The  pump  house,  a  temporary  struc- 
ture, of  course,  is  located  near  the  lower 
end  of  the  trestle.  Its  foundations  were 
laid  in  the  bottom  of  the  lake  at  low 
water  before  any  filling  had  been  done. 
Now,   however,   the   pump   house   is   in 


REMOVING    GOLDSMITH'S   HILL   AND    DUMPING    IT    INTO    THE   LAKE. 


Seattle  and  is  now  following  suit  by 
hydraulically  reducing  an  abrupt  prom- 
inence within  her  limits,  known  as  Gold- 
smith's Hill.  Because  of  the  great  satis- 
faction given  by  the  motors  used  to  oper- 
ate the  pumps  which  washed  the  hills  of 
Seattle  into  the  sea,  these  same  motors 
were  later  taken  to  Portland,  where  they 
are  now  being  used  to  drive  the  pumps 
in  the  regrading  there. 

The  composition  of  Goldsmith's  Hill 
is  especially  gravelly.  The  streams, 
therefore,  are  directed  by  huge  nozzles 
so  as  to  undermine  the  lower  part  of  the 
bank,  and  the  weight  (if  the  material 
above  brings  down  the  sand  and  gravel 
from  the  working  face.  From  here  it  is 
washed  into  Guild's  Lake. 


the  middle  of  a  filled  tract  of  several 
acres. 

It  is  expected  that  by  the  spring  of 
1913  the  so-called  Goldsmith's  Hill  will 
be  no  more  and  that  its  site  will  be  suit- 
able for  no  less  than  300  residences, 
while  the  operation  will  reclaim  to  the 
city  several  acres  of  land  from  Guild's 
Lake,  half  a  mile  away.  The  project  is, 
therefore,   serving   a   two-fold   purpose. 

The  pumping  plant,  driven  by  Croat 
650  horsepower  Westinghouse  motors,  is 
capable  of  supplying  500.01x1  gallons  of 
water  an  hour  at  a  pressure  varying 
between  200  and  300  pounds  per  square 
inch,  according  to  die  demand.  Electric 
energy  is  supplied  by  the  Ton  land  Rail- 
way, Light  &  Power  Company's  plant. 


How  to  Become  a  Telegraph  Operator 

By  AN  OPERATOR 


In  the  old  days  the  only  way  to  learn 
to  be  a  telegraph  operator  was  to  work 
as  a  messenger  in  a  telegraph  office  and 
rely  on  the  generosity  of  the  operator  to 
teach  the  dots  and  dashes.  Many  oper- 
ators would  do  this  for  a  small  sum  of 
money.  However,  progress  in  this  man- 
ner was  always  slow  and  generally  took 
several  years  before  it  was  possible  to 
hold  a  position.  There  are  also  operators 
who  will  claim  that  they  taught  them- 
selves. Maybe  they  did,  but  if  they  did 
they  wasted  many  years  before  it  was 
accomplished.  The  only  practical  and 
thorough  way  to  learn  telegraphy  is  to 
enroll  in  a  good  school.  In  regard  to 
enrolling,  investigate  thoroughly  the 
school  you  want  to  attend.  Talk  with 
the  students,  talk  with  the  graduates,  look 
up  their  guarantee,  then  if  satisfied  en- 
roll and  your  career  as  an  operator  will 
be  started. 

Let  us  take,  for  example,  the  Jones 
School  of  Telegraphy,  the  official  school 
of  the  Western  Union  Telegraph  Com- 
pany, Chicago,  111. 

The  student  is  placed  in  one  of  the 
class  rooms  at  a  table  with  other  begin- 
ners. He  is  then  instructed  by  one  of 
the  school's  instructors,  and  spends  his 
time  in  learning  the  Morse  code,  and 
how  to  make  the  letters.  The  school  is 
open  both  day  and  night,  and  students 
can  attend  either  class.  Students  who 
are  required  to  work  while  learning  can 
obtain  positions  as  clerks  with  the  West- 
ern Union  at  from  $25  to  $35  per  month. 
This  does  not  require  any  previous 
knowledge  of  the  work. 

After  the  student  has  learned  the 
Morse  code  and  can  make  the  letters 
without  hesitation,  he  is  graduated  to 
another  table,  where  he  begins  to  prac- 
tice sending  and  receiving.  Regular 
telegraph  messages  which  have  been 
transmitted  over  regular  wires  are  used. 


In  this  way  the  student  becomes  accus- 
tomed to  handling  telegrams  and  also 
learns  the  method  of  putting  them  down 
right. 

As  the  student  progresses,  he  is 
changed  to  tables  doing  faster  work. 
When  the  student  can  send  and  receive 
at  a  fairly  good  speed,  he  starts  copy- 
ing from  the  wire  with  a  typewriter, 
"mill"  as  the  operators  call  it.  This  re- 
quires a  lot  of  practice,  as  it  is  necessary 
for  an  operator  to  be  a  first  class  typist. 
This  is  absolutely  necessary  to  obtain  a 
position.  Typewriters  are  furnished  free 
by  the  school  for  the  use  of  the  students. 
As  there  are  main  line  wires  running 
through  the  class  rooms  of  the  school 
over  which  actual  commercial  messages 
are  being  sent,  the  student  finishes  up  by 
copying  from  these  wires.  This  gives 
the  best  practical  experience  possible. 

When  the  student  is  able  to  send  and 
receive  at  not  less  than  30  words  per 
minute,  and  is  able  to  turn  out  good 
copies  from  the  typewriter,  he  is  in- 
structed in  the  managing  of  a  branch 
office,  how  to  look  up  rates,  route  mes- 
sages, handle  branch  office  switchboards, 
etc.  When  he  is  fully  trained  in  these 
things  he  is  ready  for  a  position. 

The  first  position  given  to  commercial 
students  is  generally  that  of  operator  in 
some  small  town.  Many  operators  are 
sent  to  Rockford,  Elgin  and  Joliet,  111., 
Racine,  Wis.,  Cedar  Rapids,  la.,  etc.  The 
average  pay  of  these  positions  is  $55  per 
month.  From  any  of  these  positions  the 
operator  is  promoted  to  a  larger  office 
in  another  town,  where  he  will  probably 
get  $60  or  $65  per  month.  Many  oper- 
ators come  back  to  Chicago  and  work  in 
the  main  office  of  the  Western  Union. 
Here  they  receive  from  $60  to  $70  or 
more,  depending  upon  their  ability. 

First  class  operators  generally  get 
about    $80   per   month.      Operators    on 
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overland  wires  are  paid  $90  to  $100  per 
month.  The  positions  of  assistant  divi- 
sion chief,  division  chief,  switchboard 
man,  wire  chief,  assistant  chief  operator, 
chief  operator,  etc.,  are  always  there  to 
smart  progressive  operators  in  both  day 
and  night  shifts. 

The  Illinois  Central  Railroad  Company 
has  opened  a  school  for  the  purpose  of 
qualifying  operators  for  positions  as  rail- 
road operators  and  station  agents.  This 
school  has  made  arrangements  with  the 
Western  Union  school  to  accept  all 
graduates  for  this  course  absolutely  free. 
The  student  must  be  able  to  send  and 
receive  20  words  a  minute.  While  in 
the  Western  Union  school  he  is  in- 
structed in  taking  and  sending  train 
orders,  etc. 

This  school  of  the  Illinois  Central  of- 
fers exceptional  opportunities  to  those 
desiring  to  become  railroad  operators. 
To  this  railroad  school  the  company  has 
assigned  one  of  its  experienced  agents 
as  instructor,  and  his  entire  time  is  taken 
up  in  instructing  the  students  in  the 
routine  of  station  work.  Students  work 
eight  hours  a  day,  five  hours  are  de- 
voted to  actual  station  work  and  three 
hours  to  copying  from  main  line  tele- 
graph wires,  practicing  on  train  dis- 
patcher's telephone  equipment,  and  to 
telegraphic  practice  work  on  a  local  tele- 
graph circuit.  Each  student  receives  in- 
dividual instruction,  and  his  advancement 
toward  graduation  depends  solely  on  his 
attention  and  ability.  The  time  required 
to  complete  this  course  is  about  four 
weeks. 

After  a  student  has  qualified  in  this 
course  of  study,  he  is  placed  in  a  position 
as  a  station  agent's  helper  on  a  salary  of 
at  least  $25  per  month.  Here  he  remains 
for  about  three  months.  From  the  posi- 
tion of  station  agent's  helper  he  is  pro- 
moted to  the  position  of  scheduled  teleg- 
rapher at  a  salary  ranging  from  $55  per 
month  upward,  or  agent  at  one  of  the 
smaller  stations  where  the  salary  and 
commissions  usually  amount  to  $50  per 
month  or  more.     The  opportunities  for 


the  young  man  entering  the  field  of  sta- 
tion service  are  many  and  very  desirable. 
The  opportunities  of  the  railroad  opera- 
tor are  to  be  envied.  He  is  actively 
engaged  in  railroad  work  at  all  times, 
and  is  always  familiar  with  the  managing 
of  trains,  etc.  In  fact,'  he  has  the  best 
position  for  learning  railroading.  The 
positions  of  train  dispatchers  are  filled 
from  the  ranks  of  the  operators,  and 
these  salaries  are  very  high.  Railroad 
operators  average  $75  a  month. 

Walking  on  a  Magnetized  Floor 

A  "magnetic  floor"  is  one  of  the  latest 
amusement  devices  in  Paris.  The  per- 
sons who  walk  on  it  wear  shoes  with  iron 
soles  and  as  the  floor  can  be  magnetized 
or  not  by  throwing  on  switches  they  will 


THE    MAGNETIZED   FLOOR 


sometimes  stick  fast  to  the  floor  and  at 
other  times  walk  with  perfect  ease.  By 
manipulation  of  the  switches,  the  oper- 
ator can  produce  the  most  grotesque 
actions  on  the  part  of  the  walkers. 

The  construction  is  quite  simple  and 
consists  in  the  use  of  iron  beams  running 
along  parallel,  with  wood  strips  between, 
so  as  to  make  up  the  floor  surface.  Be- 
tween the  iron  beams  are  electro-mag- 
nets  and  these  are  spaced  at  the  right 
intervals  so  as  to  have  the  floor  well  mag- 
netized over  all  its  parts.  Switches  are 
used  in  (he  circuits  of  the  magnets  so 
that  all  or  any  number  maj  be  energized. 
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Unusual  Feature  of  Paris  Subway 

A  somewhat  original  piece  of  work  in 
the  way  of  subway  construction  is  being 
carried  out  on  one  of  the  new  Paris 
lines  at  a  point  lying  near  the  Seine. 
Here    is    located    the    subway    station 


tunnel  with  one  track  lying  above  the 
other  after  leaving  the  station.  Together 
with  the  station  itself,  this  part  of  the  sub- 
way makes  up  a  length  of  280  feet.  As 
the  second  view  shows,  the  station  is 
built  up  of  three  sections  which  increase 
in  height  so  as  to  allow  for  the  rise  of 


known  as  Mira- 
beau.  Through 
it  runs  one  of 
the  electric  sub- 
way tracks 
which  keeps 
about  on  the 
same  level  and 
serves  to  take 
passengers  from 
Alongside  it  i 


A   SECTION    OF    THE    PARIS    SUBWAY   AND    ONE    OF    THE 
ODD  STATIONS 


the  station  platform, 
second  track,  but  what 
is  peculiar  is  that  this  track  enters  at 
one  end  at  the  same  level  as  the  other 
and  then  mounts  up  on  a  steep  slope 
within  the  station  so  that  on  leaving,  it 
is  about  ten  feet  higher  up  than  the  first 
track. 

Owing  to  the  arrangement  of  the  two 
lines,  the  engineers  were  led  to  give  an 
unusual  shape  to  the  station  and  the 
part  of  the  tunnel  lying  next  it,  as  will 
be  noticed.     One  of  the  views  shows  the 


the  second  track. 
Then  come  two 
short  sections 
and  after  this 
each  of  the 
tracks  continues 
on  its  way  in  its 
own  tunnel.  At 
the  other  end  of 
the  station,  on  the  contrary,  both  tracks 
lie  in  a  common  tunnel  of  the  usual 
somewhat  elliptical  section.  This  latter 
tunnel  then  runs  down  considerably  and 
passes  under  the  Seine,  rising  on  the 
other  bank  and  then  proceeding  on  its 
course. 

The  present  section  of  the  subway  be- 
longs to  the  new  line  which  connects 
the  west  end  of  town  or  the  Auteuil  dis- 
trict with  the  center  of  town  at  the 
Opera. — Abstract  from  La  Nature  by  F. 
P.  Mann. 


ELECTRICITY  VERSUS  GRAVITY  SYSTEM 
FOR  IRRIGATING 


Martin  A.  Lum, 
the  owner  of  a  90 
acre  farm  two  miles 
west  of  Denver,  has 
been  able  to  triple 
the  output  of  his 
land  by  the  use  of 
electricity  for  irri- 
gation purposes.  He 
distributes  water 
over  his  acreage 
through  pipes  and 
an  electric  pump  in 
connection  with  aux- 
iliary ditches. 

The  reservoir  is 
located  in  the  cen- 
ter of  the  ranch  and 
the  water  is  con- 
veyed through  two 
ten-inch     mains     to 


IRRIGATING   PLANT    FOR    A    90-ACRE    FARM 
AND  THE  RESULTS  WHICH  IT  PRODUCES 


the  high  places  of 
the  property  and 
from  these  points 
distribution  is  made 
through  d  i  t  c  h  c  s. 
Each  of  the  high 
points  is  80  rods 
from  the  reservoir, 
one  having  an  eleva- 
tion of  50  feci,  the 
other  o\  45  foot.  The 
water  is  raised  with 
a  six-inch  centrifu- 
gal pump  operated 
by  a  35  horse  power 
electric  motor,  hav- 
ing a  capacity  ^\ 
1. 1 00  gallons  per 
minute. 

The  plant  was  in- 
stalled    at     an     ex- 
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pense  figuring  $50  per  acre  and  the  cost 
of  operation  in  a  year  amounts  to  $3  per 
acre.  But  the  owner  declares  that  the 
ranch  has  increased  in  value  by  $150  per 
acre. 

It  is,  pointed  out  that  there  are  many 
advantages  of  electric  pumpage  over  the 
ditch  water.  There  is  an  absence  of  sedi- 
ment and  weed  seed  in  the  water  and  the 
water  is  warmer  than  from  the  ditch. 
The  storage  in  the  reservoir  gives  it  a 
chance  to  attain  a  degree  of  warmth 
which  the  chilly  mountain  stream  does 
not  have.  Current  for  the  pumping 
is  furnished  by  the  Denver  Gas  and 
Electric  Company. 

Searchlight  on  Repair  Wagon 

A  new  wrinkle  with  the  Dayton  Light- 
ing Company  is  to  equip  one  of  its  elec- 
tric repair  wagons  with  a  searchlight  for 


Largest    Lightning   Arrester   in 
the  World 


LINE    REPAIRING    BY    SEARCHLIGHT 

after-dark  emergency  work  on  its  pole 
lines.  The  truck  is  run  alongside  and  its 
beam,  directed  at  the  pole  top,  enables 
the  lineman  to  make  connections  as  con- 
veniently as  in  daylight, 


IMMENSE     LIGHTNING     ARRESTER     TO     PROTECT 
HIGH   VOLTAGE   LINES 

A  lightning  discharge  takes  place  at  a 
voltage  far  beyond  measurement  and  ex- 
ceeding any  electrical  pressure  that  man 
has  thus  far  utilized.  However,  a  slight 
approach  towards  lightning's  high  pres- 
sure is  the  operation  of  110,000  volt 
transmission  lines.  To  protect  these  lines 
gigantic  lightning  arresters   are   neces- 
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sary.  In  the  illustration  is  shown  one 
of  the  four  tanks  required  to  make  one 
of  the  General  Electric  Company's  140,- 
000  volt  aluminum  lightning  arresters. 
A  lightning  discharge  in  striking  a  high 
voltage  line  would  play  havoc  with  the 
generating  plant  were  it  not  quietly  dis- 
posed of  in  the  ground  near  the  entrance 
to  the  plant  by  these  carefully  built  and 
insulated  protective  devices. 


A  New  Cord  Adjuster 


A  cord  adjuster  operating  on  the  prin- 
ciple of  the  shade  roller  is  shown  with 
the  small  boy  just  about  to  complete  the 
insertion  of  the  drop  cord.  The  grooved 
wooden  roller  is  wound  up  against  its 
spring  far  enough  to  have  the  necessary 
tension  to  take  up  the  cord  to  the  desired 
length.  The  light  is  raised  and  lowered 
in  the  same  manner  as  a  window  shade, 
an  upper  and  lower  guide  carrying,  the 
cord. 


Frightening  Badgers  with  a 
Searchlight 


In  some  parts  of  Portugal  a  queer 
method  is  pursued  in  regard  to  the  hunt- 
ing of  badgers  and  foxes.  Badger 
hounds  are  used — short-legged  animals 
that  can  crawl  into  the  burrows  of  their 


quarry.  Each  dog  is  provided  with  a 
collar  on  which  is  mounted,  like  a  tiny 
searchlight,  a  little  electric  light  operated 
from  a  small  battery  which  can  be  car- 
ried about  by  the  hunter. 

When  the  dog  enters  the  hole  the  light 
is  turned  on,  and  the  glare  frightens  the 
hunted  animal  out  at  some  other  hole, 
where  he  is 


THE  BADGER  HOUND  AT  WORK  WITH  A  SEARCHLIGHT  TO  SCARE  THE  GAME 


The  New  Cambridge  Subway  to  Boston 


By  LIVINGSTON  WRIGHT 


Cambridge  and 
Boston's  $20,000,- 
000  outlay  on 
street  railway  sub- 
ways,  power 
houses,  tunnels  and 
equipment  is  the 
latest  effort  to 
solve  this  mighty 
problem  of  trans- 
portation that  is 
puzzling  the  cities 
the  just-completed 
way,"  as  goes  the 
sion  for  the  vast 
provements      being 


SUBWAY  ENTRANCE  "NEAR  HARVARD  SOUARE 


of    the    world.      In 
"Cambridge     sub- 
popular     expres- 
system     of     im- 
brought      to      the 


finishing  touch  by  the  cities  and  trans- 
portation interests  of  Boston  and  her 
sister  municipality,  there  exists,  if  not 
absolutely  the  finest,  certainly  one  of 
the  most  perfectly  constructed  pieces  of 
municipal  engineering  in  the  world. 
The  stamp  of  "Boston"  is  all  through 


the  huge  project, 
as  unmistakably, 
uniquely  and  gen- 
uinely as  if  the 
word  were  cut  into 
every  bit  of  steel, 
concrete,  copper 
and  glass  employed 
i  n  construction. 
Carefully,  calmly, 
conservatively  sol- 
idly and  for-all-time  designed ;  built  with 
exactness  and  such  care  that  only  five 
deaths  resulted  in  the  entire  subway  and 
tunnel  work ;  finished  and  embellished  in 
that  peculiar  Boston  way  of  soberness 
and  chasteness  which  at  the  same  time 
result  in  a  true  elegance,  this  mighty 
undertaking,  may  well  be  studied  as  the 
apotheosis  in  the  latest  method  of  scien- 
tifically alleviating  city  traffic  troubles. 

Properly     to     complete    the    original 
project    of    building    a    tunnel     under 


INTERIOR  OF  THE  NEW  BOSTON-CAMBRIDGE  SUBWAY 
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Beacon  Hill  upon  which  the  State 
House  stands,  on  crossing  the  Charles 
river  and  making  a  subway  thence,  2% 
miles  to  Harvard  Square  (near  the 
University),  in  Cambridge,  many  in- 
cidental and  monumental  works  had  to 
be  planned  and 
constructed.  The 
total  cost  of  the 
work  was  $19,050,- 
000. 

The  largest  sin- 
gle piece  of  new 
construction  is  the 
tunnel  and  subway 
venture  which 
costs  $10,000,000. 
There  are  three 
sections  in  the 
Cambridge  s  u  fa- 
way.  The  first  is 
the  subway  proper 
13,200  feet  long, 
including  the  ele- 
vated track  over 
Boston  bridge 
(1,950  feet  long), 
for  which  the  Bos- 
ton Elevated,  the 
concern  which  op- 
erates the  street  railway  system  of  Bos- 
ton, Cambridge  and  other  suburbs,  paid 
Boston  and  Cambridge  some  $425,- 
000  for  the  right  to  use.  The  sec- 
ond section  (675  feet  long),  is 
the  short  piece  of  elevated  struc- 
ture which  fills  the  gap  between 
the  end  of  the  West  Boston  bridge 
in  Boston  and  the  Beacon  Hill  tunnel. 
The  third  section  is  2,500  feet  long. 
This  makes  a  total  of  3.1  miles. 

The  $3,500,000  power  house  expendi- 
ture represents  the  big  new  power  sta- 
tion in  South  Boston  and  its  seven  sub- 
stations where  power  is  transformed  for 
the  use  of  cars.  Six  of  these  latter  are 
now  operating  and  for  the  last  two 
months  this  power  station  has  been  gen- 
erating power  at  the  lowest  cost  of  pro- 
duction in  the  history  of  the  Boston  Ele- 
vated.    The  two  steam  turbine  genera- 


THE   ALL-STEEL   SUBWAY   CAR 


tors     develop     together     40,000    horse- 
power. 

The  expenditure  for  equipment  in- 
cludes 40  Cambridge  subway  cars,  50 
prepayment  surface  cars  and  20  elevated 
cars.  The  Cambridge  subway  cars  are  a 
new  idea.  They 
are  of  steel  entire- 
ly, seat  72  persons 
and  cost  $11,000 
each. 

Some  idea  of  the 
the  scope  of  details 
i  n  construction 
may  be  gained 
from  remembering 
that  2,500  men 
have  been  em- 
ployed each  day  of 
the  more  than  two 
years  of  subway 
building,  and  that 
for  much  of  the 
time  4,000  men 
were  at  work ! 
There  was  over 
500,000  yards  of 
excavating  in  Cam- 
bridge, and  4,000 
tons  of  structural 
steel  used ;  6,000  tons  of  steel  rods  for 
concrete ;  350,000  barrels  of  cement ; 
350,000  tons  of  crushed  stone ;  200,000 
loads  of  sand. 

The  Cambridge  subway  extends  just 
2j4  miles  from  Harvard  Square,  along 
Massachusetts  Avenue,  past  the  en- 
trance station  at  Central  Square,  and 
turns  in  southwesterly  under  Cam- 
bridgeport  to  arise  to  the  surface  at 
Kendall  Square  near  the  West  Boston 
Bridge.  A  graceful,  concrete-arched 
elevated  structure  takes  the  trains  across 
this  bridge  at  the  Boston  end  at  Charles 
and  Cambridge  streets.  The  elevated 
structure  carries  them  on  to  the  month  of 
Beacon  Hill  tunnel  at  Grove  Street,  a 
comparatively  short  distance.  From 
thence  through  the  tunnel  to  Park  Street 
Station  (near  the  famous  Park  Street 
church)  is  but  a  swift,  short  shoot. 


The    Modern    Sculptor 

The  great  Shield  of  New  York  State, 
destined  to  occupy  the  place  of  honor 
above  the  doorway  of  the  new  Immi- 
grant's Savings  Bank  in  the  Metropolis 
of  America,  is  being  sculptured  in  mar- 
ble by  the  six  sons  of  Joseph  Piccirilli, 
a  sculptor  of  Rome.  These  six  boys, 
Horace,  Thomas,  Furio,  Attilio,  Furuc- 
cio  and  Getulio,  came  to  New  York 
in  1887  to  carve  out  fame  and  fortune 
for  themselves  in  the  art  of  their  father. 

Fame  has  come  to  them,  as  they  are 
known  as  among  the  lead- 
ing sculptors  of  Amer- 
ica. Unlike  their  father, 
who  chiseled  away  in  the 
slow  and  tedious  process 
of  the  old  school,  these 
six  sons  caught  the 
American  spirit  of  the 
times  and  have  substi- 
tuted electricity  for  hand 
power  wherever  practi- 
cable, without  sacrificing 
one  whit  of  art  and  all 
that  it  signifies. 

The  first  thing  to  be 
done  to  a  block  of  mar- 
ble is  the  roughing-out, 
at  best  a  laborious  and 
lengthy  task  when  done 
by  hand.  Modern  drills 
operated  by  compressed 
air,  produced  by  elec- 
tricity, chisel  out  the 
superfluous  corners  and 
the  portions  of  the  mar- 
ble that  will  not  enter 
into  the  making  of  the 
statue.     These    drills 


drive  a  row  of  small  holes  several  inches 
deep,  where  the  split  is  desired;  wedges 
are  then  inserted  and  driven  in  by  hand, 
until  the  piece  drops  off.  The  work  of 
roughing-out  is  expedited  seven-fold  by 
the  use  of  the  rapidly  pulsating  drills. 

Electricity  and  compressed  air  also 
supply  the  means  of  finishing  the  work 
on  a  piece  of  marble.  This  process  con- 
sists of  reducing  the  surface  of  the  statue 
from  a  chiseled-out  state  to  a  smooth 
one,  ready  to  receive  the  polish.  The 
electric  finishing  tool  gives  a  great  va- 
riety of  finishes  not  to  be  obtained  by 


•  91 

»-■  — ' 

t 

*%        1 

WMf-wift-    .. -^ 

IHf 

J 

J     .    \\'  i  ' 

"'  ^>  ^^ 

■  ^ 

.   /  t]^f' 

LM 

1 

i 

z  /  </>jl\ 

s'im--~i 

1 

:w 

■B     j\ 

kv. 

.         '■* 

SCULPTURING  BY  ELECTRICALLY  DRIVEN  TOOLS 


POPULAR  ELECTRICITY 


163 


hand   work,   and   does    in   one   day   the 
work  of  a  whole  week. 

The  Piccirilli  Brothers'  plant  consists 
of  two  tanks  of  compressed  air,  in  one 
of  which  a  pressure  of  ioo  pounds  is 
maintained.  This  is  used  for  the  rough- 
ing-out  work  and  gives  200  pulsations 
to  the  minute  in  the  drills.  The  air  in 
the  other  tank  is  kept  under  25  pounds 
pressure  and  gives  the  finishing  chisel 
90  beats  to  the  minute.  A  35-horse- 
power  motor  supplies  the  power. 


The  new  electric  dryer  may  be  used 
in  connection  with  any  of  the  standard 
models  of  rapid  roller  copiers  now  on  the 
market  and  it  virtually  requires  no  extra 
power — the  whole  operation  of  the  dryer 
being  dependent  upon  the  "pull"  of  the 
copy  paper  as  it  unwinds  from  the  roll 
and  passes  between  the  various  rollers. 
Essentially  the  dryer  consists  merely  of 
three  rollers,  cylinders  or  drums  hung 
in  a  wooden  frame. 

All  the  drums  have  wooden  ends  (per- 
forated for  ventilation),  but  the  circu- 
lar face  is  formed  from  a  good  grade 
of  galvanized  iron.  Inside  each  revolv- 
ing cylinder  are  three  32  candlepower 
incandescent  lamps  which  furnish  the 
heating  power.  At  the  outset  Mr.  W. 
Musser,  the  Federal  expert  who  invented 
this  dryer,  installed  electric  heaters  in 
the  cylinders,  but  it  was  found  that  the 
heat  could  not  be  regulated  so  minutely 
as  by  means  of  the  ordinary  lamps. 
Under  operating  conditions  the  current 
is  turned  on  fifteen  or  20  minutes  before 
it  is  desired  to  begin  the  drying  of  copies 
and  the  heat  is  never  sufficient  to  scorch 
the  paper. 

Electric  Fans  in  India 

Electric  fans  seem  to  be  replacing 
some  coolie  labor  in  In- 
dia where,  at  certain 
seasons  of  the  year,  it 
becomes  necessary  to 
employ  some  means  of 
fanning  and  keeping 
mosquitoes  away.  The 
regular  price  for  four 
coolies  to  divide  up  the 
24  hours  between  them 
is  six  cents  each  per  day. 
With  electric  fans  the 
cost  is  reduced,  and  con- 
siderable   inconvenience 

COPYING  LETTERS  AT  THE  KATE  OF  TWELVE  PER  MINUTE  jS   avoided   as    well.       The 

daily  significant  is  the  fact  that  being  day  shifts  of  coolies  do   reliable   work 

a  governmental  invention  no  patents  have  while  they  arc   being   watched,   but    the 

been  taken  out  on  the  device  so  that  it  night  shifts  are  likely  to  quit  work  while 

may  be  duplicated  by   any  firm  or  in-  their  employer  sleeps.     The  electric   tan 

dividual  whose  needs  it  might  serve.  works  all  the  time. 


Electric  Dryer  for  Letter  Press 
Copies 

In  almost  all  business  houses  where 
press  copies  are  made  of  the  outgoing 
typewritten  letters  more  or  less  trouble 
is  encountered  in  drying  the  copies 
rapidly.  To  solve  just  this  difficulty  an 
ingenious  and  comparatively  inexpensive 
electric  dryer  has  lately  been  perfected 
by  one  of  Uncle  Sam's  experts  and  has 
been  introduced 
most  successful- 
ly in  several  of 
the  most  up-to- 
date  government 
offices  at  Wash- 
ington.       Espe- 
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Automatic  Temperature 
Regulator 


The  addition  of  an  automatic  control 
to  a  heating  system  takes  away  much  of 
the  care  of  operating  it  when  the  control 
system  is  simple.  The  Utility  electric 
thermostat,  with  a  motor  in  connection, 


AUTOMATIC   TEMPERATURE  REGULATOR 

does  this  work.  The  thermostat  is  a 
thermometer.  The  expansion  or  con- 
traction of  the  mercury  column  of  the 
thermometer  brings  it  into  contact  with 
platinum  wires  woven  at  intervals  into 
the  glass  tube,  and  completes  an  electrical 
circuit.  The  current  then  passes  along 
the  wires  to  the  motor  box  in  the  base- 
ment, starts  the  mechanism  therein,  and 
by  a  simple  turn  of  a  shaft  controls  the 
furnace  or  boiler  drafts  and  dampers. 

Suppose  it  is  desired  to  maintain  a 
temperature  of  66  degrees.  The  smal! 
plug  is  inserted  in  the  socket  correspond- 
ing to  the  66  degree  point  on  the  ther- 
mometer. While  the  mercury  is  below 
the  wire  connected  to  the  plug,  the  mech- 
anism will  keep  the  front  draft  open  and 
the  rear  check  damper  shut.  This  causes 
the  fire  to  burn  briskly.  But,  as  soon  as 
the  temperature  of  the  room  rises  so  that 
the  mercury  touches  the  contact  point 
(66  degrees)  opposite  the  plug,  an  elec- 
trical circuit  is  completed  which  in  turn, 
through  a  simple  relay,  controls  the  cur- 
rent to  a  small  motor  operated  from  the 
lighting  circuit.  Current  flows  through 
the  wires  to  the  motor,  causing  it  to  move 


the  elbow  shaft  in  the  opposite  direction 
to  which  it  had  been  moved.  This  im- 
mediately reverses  the  position  of  the 
draft  and  damper  and  instantly  checks 
the  fire.  Should  the  temperature  fall  as 
much  as  i-io  degree  below  the  point  at 
which  the  contact  plug  is  set,  the  motor 
operates  long  enough  to  again  open  the 
draft  and  close  the  damper. 

The  electric  thermostat  can  be  installed 
in  any  house  wired  for  electric  light. 
The  thermostatic  thermometer  is  placed 
in  the  living  room,  or  any  central  room 
in  the  house  from  which  it  is  decided  to 
govern  the  house  temperature.  The 
wires  run  through  the  wall  down  to  the 
basement  and  there  connect  with  the 
motor  box.  This  box,  which  contains 
the  operating  mechanism,  is  attached  to 
the  ceiling  over  furnace  or  boiler  or  to 
any  convenient  place  nearby.  A  project- 
ing shaft  with  elbow  attachment  operates 
the  draft  door  and  check  damper  by  a 
simple  chain  arrangement. 


A  New  Type  of  Fan 

An  electric  fan  with  such  special  fea- 
tures that  the  manufacturers  have  named 
it  "Unique"  is  here  illustrated.  The  fan 
has  two  sets  of  blades  and  revolves  in 


FAN  WITH  TWO  SETS  OF  BLADES 

a  circle.  While  running,  it  also  tilts 
or  see-saws.  Three  running  speeds  are 
provided  for  and  by  adjusting  a  set 
screw  the  amount  of  the  tilt  is  regulated. 
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Boiling  Water  in  a  Hurry 

While  the  breakfast  toast  and  coffee 
are  being  made,  the  eggs  may  at  the 
same   time  be   boiled    by    turning    the 


THE   UTILITY  WATER  HEATER 

switch  to  which  a  little  electric  heater 
is  connected.  This  device,  called  the  Util- 
ity heater,  is  small  enough  to  plunge  into 
ah  ordinary  water  glass.  The  heated 
portion  is  entirely  under  the  water  when 
used,  so  that  no  heat  is  lost  and  the  de- 
vice can  be  used  on  either  direct  or  al- 
ternating current. 


European  Farm  Motor 

The  cost  of  installing  and  maintain- 
ing a  number  of  small  motors,  each  of 
which  is  used  only  occasionally,  is  often 
considered  as  an  argument  against  the 
use   of   electricity   on   the   farm.     This 


objection,  however,  disappears  if  a  sin- 
gle portable  motor  is  used.  A  Swiss 
firm  is  placing  upon  the  market  a  port- 
able motor  built  in  sizes  from  two  to  six 
horsepower.  The  weight  of  the  motor 
is  so  well  distributed  that  in  handling, 
only  49  pounds  fall  upon  the  handles. 
The  uses  to  which  the  equipment  has 
already  been  applied  are  threshing  ma- 
chines, wine  presses,  wood  saws,  corn 
shellers,  feed  cutters,  etc. 


Shoe  and  Hosiery  Display 
Device 


A  clever  advertising  device  for  dis- 
playing successively  upon  the  same  fig- 
ure several  styles  of  shoes  and  hosiery 


FARM   MOTOR 


SHOE   AND  HOSIERY  DISPLAY 

is  the  invention  of  G.  T.  Fielding,  Jr., 
of  New  York  City.  Within  a  suitably 
framed  casing  is  arranged  a  female  fig- 
ure. Upon  a  circular  revolving  display 
board  are  placed  the  articles  to  be  tx 
hibited.  The  revolving  board  is  entirely 
hidden  except  for  an  opening  in  the 
proper  position  to  make  the  goods  ap- 
pear as  if  upon  the  figure.  When  the 
outfit  is  connected  to  an  electric  circuit 
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the  motor  driven  mechanism  causes  the 
arms  to  drop  the  skirt  for  a  moment,  dur- 
ing which  time  the  display  board  re- 
volves, bringing  a  new  pair  of  shoes  or 
hose  to  the'opening.  The  board  stops  for 
an  instant  and  the  arms  of  the  figure 
lift  the  skirt.  In  a  few  seconds  the 
operation  is  repeated  with  the  next  arti- 
cles upon  the  board. 

New  Type  Instantaneous  Water 
Heater 

This  is  an  instantaneous  water  heater 
consisting  of  bare  resistance  wire  coils 
within  a  series  of  passages  in  a  porce- 
lain cylindrical  body  through  which  the 
water  flows  when  the  faucet  handle  is 
turned. 

The  faucet  handle  is  arranged  to 
operate  a  special  snap  switch  turning 
the  current  on  and  off  with  the  water. 
The  heater  may  be  connected  to  either 
direct  or  alternating  current,  and  where 


actual  contact  with  the  electrically  heated 
wires. 


INSTANTANEOUS   WATER   HEATER 

attached  to  the  water  pipe  it  is  provided 
with  an  insulating  joint.  This  is  to 
eliminate  the  leakage  of  current  except 
through  the  water,  which  as  shown  in 
the   open   porcelain    cylinder    comes    in 


Filtering  Air  for  Dynamos 

In  modern  German  power  stations 
where  turbo  electric  generators  are  used 
it  is  now  quite  commonly  the  practice 
to  filter  the  air  which  circulates  through 


AIR   FILTER   WITH  DUST  PROOF  WOODEN  CASE 

the  generator  or  dynamo  coils  and  about 
the  collecting  rings.  All  dust  and  flying 
particles  are  taken  out,  which  might 
eventually  be  harmful  to  the  insulation 
of  the  machine. 

There  are  various  types  of  filters,  one 
of  which  is  shown  in  the  picture. 
Pockets  are  provided  inside  the  case, 
lined  with  cloth,  and  through  this  cloth 
all  the  air  must  pass  on  its  way  to  the 
pipes  leading  to  the  dynamo. 

In  some  cases  the  cabinet  or  case  con- 
taining the  filtering  screens  is  built  per- 
manently into  the  wall.  In  others  it  is 
made  portable  so  as  to  be  moved  easily 
to  any  convenient  wall  opening. 
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Paper  Drier  for  the  Job  Printer 

A  Kentucky  printer  has  found  that  a 
770  watt  electric  heater  is  one  of  the 
biggest  money  savers  in  his  shop.  He 
has  constructed  a  drying  cabinet,  with 
the  heater  in  the  lower  compartment, 
while  above  it,  on  light  wooden  frames, 
the  sheets  to  be  dried  are  placed.  Work 
which  would  require  lying  undisturbed 


PRINTERS'  DRYING   CABINET 


24  hours  at  the  ordinary  temperature  of 
the  room  will  dry  in  the  cabinet  in  less 
than  an  hour,  and  can  then  be  printed 
on  the  reverse  side  or  handled  without 
any  danger  of  "offsetting"  or  smearing. 
As  so  many  printing  jobs  are  rush  or- 
ders, an  electric  drying  cabinet  would 
be  a  valuable  addition  to  any  printing 
office,  for  it  will  clip  off  many  hours  in 
time. 


Handling  Cane  in  Sugar  Mills 

The  sugar  mills  of  the  West  Indies 
yield  rich  returns  on  investments,  so 
that  it  is  not  difficult  to  understand  why 
millions  of  dollars  are  invested  there  in 
mills  and  lands.  But  to  bring  these  re- 
turns, well  handled  mills  and  a  steady 
supply  of  cane  are  necessary.  To  both  of 
these  needs  electrical  equipment  contrib- 
utes. The  cane  cut  in  the  fields  by 
natives  is  loaded  upon  ox-drawn  wagons 
and  hauled  to  the  nearest  railroad.  Cars 
are  stacked  with  the  cane,  which  is  then 
forwarded  to  the  mill,  where  it  is  un- 
loaded in  a  small  fraction  of  the  time  re- 


ELECTRIC   CRANE  HANDLING   SUGAR    CANE 

quired  to  load  it.  An  electrically  operated 
hoisting  crane  especially  fitted  with  nu- 
merous chains  and  hooks  lifts  the  entire 
mass  at  one  time  and  dumps  it  into  the 
crusher,  where  it  is  cut  into  small  pieces 
and  starts  upon  its  journey  by  passing 
immediately  through  the  first  set  of  rolls. 


Trimming  Off  the  Rough  Spots 

Another  one  of  the  former  hand  op- 
erations in  large  shops  is  doomed.  When 
castings  were  too  heavy  to  be  held  up 
against  an  emery  wheel  it  used  to  be 


WORKING   WITH  THE   PORTABLE   GRINDER 

customary  to  chip  off  the  rough  projec- 
tions by  hand.  Now  the  up-to-date 
workman  comes  along  with  his  motor 
driven  grinder  mounted  on  a  little  cart, 
so  that  he  can  touch  up  the  castings  in 
a  very  few  minutes  and  without  cither 
moving  the  castings  or  greatly  exerting 
himself. 


Electrical  Men  of  the  Times 


MATTHEW  C.  BRUSH 


Matthew  C.  Brush,  one  of  the  most 
noted  street  railway  and  traction  execu- 
tives in  the  East,  has  just  been  appointed 
second  vice  president  of  the  Boston  Ele- 
vated Railway,  with  special  duties  to  be 
assigned  by  the  executive  committee  and 
by  the  president. 

The  rise  of  Matthew  Brush  in  the 
street  railway  world  has  been  rapid  but 
fully  merited  by  his 
talents.  He  is  only  37 
years  old,  but  has  had 
a  thorough  practical 
experience  from  the 
ground  up.  He  was 
born  in  Stillwater, 
Minn.,  and  graduated 
from  Armour  Insti- 
tute in  1897.  He 
graduated  from  the 
Massachusetts  Insti- 
tute of  Technology  in 
1901.  He  paid  for 
his  higher  education 
in  these  technical  in- 
stitutions by  his  own 
work  „and  enterprise, 
pegging  steadily 
away  until  he  won  his 
degrees.  When  he 
launched  into  the 
whirl  and  competition 
of  the  railway  business  this  steadfastness 
of  purpose  became  the  foundation  of  his 
later  successes. 

Finely  equipped  technically,  he  has  the 
added  gifts  of  practicability  and  execu- 
tive ability,  combined  with  tact  and  a 
genuineness  that  makes  every  one  com- 
ing in  contact  with  him  feel  that  he  is 
a  friend.  It  is  said  of  him  that  he  could 
do  more  business  in  an  hour  offhand, 
with  less  fuss  and  feathers,  than  the 
average  corporation  official  could  trans- 
act in  a  day.  On  one  occasion,  while 
playing  pool  at  a  clubhouse,  a  salesman 


intruded  upon  his  leisure  to  show  him  a 
sample  of  bellcord.  Mr.  Brush  examined 
it  carefully,  told  the  salesman  that  if 
goods  delivered  came  up  to  the  sample 
they  would  be  accepted,  gave  him  a  sub- 
stantial order  and  resumed  his  pool  play- 
ing. Many  another  official  would  have 
refused  to  talk  business  and  have  forced 
the  salesman  to  come  around  to  the  com- 
pany's offices  next 
day  and  cool  his  heels 
in  the  anteroom  for 
two  or  three  hours, 
thus  to  be  duly  im- 
pressed with  that  of- 
ficial's importance, 
regardless  of  the  fact 
that  the  salesman  had 
other  customers 
equally  important 
with  whom  he  had 
appointments. 

After  leaving  Mas- 
sachusetts Institute 
he  entered  the  ma- 
chine shops  of  the 
Union  Pacific  at 
Omaha  as  an  appren- 
tice, where  he  served 
his  time.  He  then 
went  to  Council 
Bluffs  as  a  machinist, 
and  from  there  went  back  to  Chicago, 
where  he  took  a  position  with  the  Chi- 
cago, Burlington  &  Quincy  road.  He 
had  already  served  as  a  rodman  in  Kan- 
sas for  the  Chicago  &  Rock  Island. 

In  1904  he  joined  the  staff  of  the  Bos- 
ton &  Suburban  Electric  Companies,  as 
assistant  to  the  president.  At  that  time 
the  properties  consisted  of  nine  street 
railways,  a  gas  company  and  two  amuse- 
ment parks.  In  eight  months  he  was 
elected  general  manager  of  the  proper- 
ties. In  1905  he  was  made  vice  presi- 
dent and  general  manager  and  a  year 
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later  was  also  made  head  of  the  Sub- 
urban Manufacturing  Company,  which 
was  formed  to  build  a  $300,000  power 
house  in  Waltham. 

Through  his  efforts  the  Boston  &  Sub- 
urban lines,  which  had  previously  been 
losing  a  great  deal  of  money,  were  put 
upon  a  sound  financial  basis.  His  ad- 
ministration was  marked  by  a  co-opera- 
tive policy  between  officials  and  em- 
ployes, and  when  he  resigned  in  1909, 
500  officials  and  employes  of  the  com- 
pany gathered  in  the  theater  of  Morum- 
bega  Park  to  express  their  regard  for  him. 

He  left  the  Boston  &  Suburban  to  be- 
come general  manager  of  the  Buffalo  & 
Lake  Erie  Traction  Company,  the  James- 
town, Chautauqua  &  Lake  Erie  Railroad 
and  the  Jamestown  &  Chautauqua  Steam- 
ship Company,  operating  200  miles  of 
electric  lines,  50  miles  of  steam  road  and 
a  fleet  of  steamboats  on  Lake  Chautau- 
qua. He  remained  in  this  position  a 
year,  when  he  was  called  back  to  Boston 
to  become  assistant  to  the  vice  president 
of  the  Boston  Elevated  Railway,  which 
controls  the  largest  traction  system  under 
one  unit  in  the  world.  For  the  past  year 
he  has  been  chairman  of  the  efficiency 
committee,  which  acts  as  an  advisory 
and  assistant  committee  to  the  president, 
executive  committee  and  the  vice  presi- 
dent. 

Mr.  Brush  is  a  member  of  the  New- 
ton Club,  the  Pales  Club,  the  Waltham 
Business  Men's  Club,  Delta  Kappa  Epsi- 
lon,  New  England  Street  Railway  Club, 
the  Boston  City  and  University  Clubs 
and  is  an  associate  member  of  the  Ameri- 
can Street  &  Interurban  Railway  As- 
sociation. 

Speaking  of  the  Boston  traction  serv- 
ice at  a  meeting  in  Wells  Memorial  Hall 
held  recently  to  discuss  the  subject, 
"How  Can  Overcrowding  in  Street  Cars 
Be  Avoided  ?"  Mr.  Brush  said  he  believed 
that  the  solution  was  in  overcoming  the 
physical  peculiarities  of  Boston  by  new 
facilities  and  by  using  the  new  large 
prepayment,  semi-convertible  cars,  of 
which    100   are   now    in   use   and   more 


ordered.  Eventually  the  entire  system 
will  be  using  them.  The  company  now 
has  28  miles  of  cars,  and  extra  cars 
are  impossible  in  the  congested  section 
of  the  city,  which  contains  only  five  miles 
of  outward  bound  tracks,  against  over 
700  miles  on  the  entire  system. 

Adapting    the    X-ray    to    Minor 
Surgery 

The  assistance  rendered  the  physician 
by  the  X-ray  in  the  examination  of 
broken  bones  and  in  the  setting  of  these 
has  given  impetus  to  the  designing  of 
apparatus  for  this  service. 

The  accompanying  illustration  shows  a 
piece  of  apparatus  devised  by  Dr. 
Grashey  of  Germany  to  use  in  operations 


USING  THE  X-RAY   IN   SURGERY 

in  which  the  bone  structure  or  material 
worked  upon  is  small.  A  needle  buried 
in  the  flesh  of  the  hand  is  being  removed. 
The  surgeon  wears  a  special  eye  piece 
which  shields  the  eyes  from  daylight, 
the  work  being  performed  in  the  day- 
time. A  fool  switch  serves  to  turn  the 
current  on  and  oi'i  the  tube  which  is 
supported  on  the  underside  o\  the  table. 


FleciricatJniereSs 


EDITED  BY  GRACE  T.  HADtEY 


Electricity  in  the  Summer  Home 


"We  are  fitting  up  a  summer  home  on 
the  North  Shore,"  chatted  Mrs.  Arthur 
Dainty,  over  a  cup  of  tea  at  the  home  of 
a  very  dear  friend.  She  was  an  Easter 
bride  and  bubbled  with  enthusiasm  and 
the  mere  joy  of  living.  Her  best  friend 
and  adviser  was  Mrs.  Eleanor  Beach,  a 
famous  club  woman,  with  whom  she  fre- 
quently spent  an  afternoon.  Mrs.  Beach 
beamed  upon  her  petite  and  pretty  visitor 
with  a  kindly  smile  of  approval.  She 
approved  most  heartily  of  bubbling 
brides,  blithe  joyousness  and  home  hap- 
piness. 

"That's  good  news,"  she  remarked  in 
her  even,  musical  voice.  She  had  a  well 
trained  voice  and  could  address  a  fash- 
ionable club  with  fervor  and  brilliance. 

"You  know  I  have  had  such  charming 
chats  with  you  over  this  electric  samo- 
var," bubbled  little  Mrs.  Dainty,  "that 
it  gave  me  an  idea.  I  have  been  study- 
ing things  electrical  and  I  am  fitting  up 
our  home  with  the  new  power  appliances 
and  if  I  am  left  without  a  servant  I 
shall  not  be  entirely  helpless. 

"All  the  domestic  power  appliances 
today  are  a  long  step  toward  the  solution 
of  the  servant  problem,"  remarked  Mrs. 
Beach. 

"Of  course  I  shall  use  electricity  as.  an 
illuminant,"  Mrs.  Dainty  ran  on  with 
enthusiasm,  "and  I  shall  have  a  chafing 
dish  and  a  toaster.  But  best  of  all,  my 
husband  has  promised  me  an  automatic 


electric  cook  stove,  a  power  table  and  we 
are  to  have  an  auto-electric  refrigerating 
plant  on  our  ice-box." 

"Wonderful !"  exclaimed  Mrs.  Beach. 
"Housekeeping  today  is  not  the  awful 
drudgery  it  used  to  be,  and  the  furnish- 
ing of  a  home  is  not  the  task  it  once  was, 
especially  the  fitting  up  of  a  summer 
home." 

"Oh,  yes,"  pursued  the  little  bride, 
"with  the  modern  reed  craft  furniture, 
wicker  craft  chairs,  comfort  rockers 
and  electric  wicker  lamps,  one  can 
manage  to  make  a  summer  home  quite 
comfortable." 

"Then  there  is  the  rattan  furniture 
for  porches  and  dens,"  she  continued, 
"and  the  Chinese  grass  chairs  imported 
from  Hongkong.  They  are  simply  ideal 
for  lawns  on  account  of  their  resistance 
to  moisture." 

"Speaking  of  Hongkong,"  interrupted 
Mrs.  Beach,  "reminds  me  of  the 
exquisite  suggestions  for  artistic  sum- 
mer homes  that  come  to  us  from  the  far 
east,  from  Japan,  for  example.  We  do 
not  see  nature  as  the  Oriental  sees  it  and 
as  his  art  proves  that  he  sees  it.  The 
Japanese  artist  with  a  few  dashes  of  the 
brush,  seizes  and  reproduces  with  an 
incomprehensible  power  of  interpreta- 
tion, not  the  recollection  of  any  indi- 
vidual blossom,  but  the  perfect  realiza- 
tion of  the  general  law  of  form.  The 
Japanese  artist  gives  you  that  which  he 
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feels,  the  precise   sensation  of 
an  hour  or  the  mood  of  a  sea- 
son.    He   steeps   his   distances 
in  mist  or  bands   his 
landscapes    with 
clouds  and  stimulates 
the  imagination." 

"And  the  western 
artist?"  queried  Mrs. 
Dainty. 

"Too  often  renders 
minute  detail  and  sat- 
isfies the  imagina- 
tion." 

"The  Japanese 
decorative  designs  are 
exquisite.  I  love 
them  and  I  believe  I 
shall  have  a  Japanese 
suite  in  my  summer 
home.  Would  not 
that  be  delightful?" 

"Indeed     it     would 
be,"  responded  Mrs.  Beach  with  enthu- 
siasm. 

"Then  help  me  plan  it,  this  very  min- 
ute." 

"First  there  must  be  the  finest  matting 
for  the  floors  and  a  Japanese  rug  over 
that  and  the  furniture  of  polish  xt  wood 


with    tapestry    backs. 

he  electric  lamps 
must  be  encased  with- 
in   those    unique    and 

elicate  silken  shades 
decorated  so  wonder- 
fully by  Japanese  art, 
and  of  course  there 
should  be  screens." 

"And  dragons  ?"  in- 
quired Mrs.  Dainty 
with  breathless  inter- 
est. 

"Ye  s,"  laughed 
Mrs.  Beach,  "and 
some  lacquer  ware,  a 
statuette  of  ivory,  a 
few  pieces  of  that 
lovely  porcelain,  and 
an  incense  vase  of 
bronze.     How  would 


"I  am  delighted  with  your  sug- 
gestions.     I    think   they   are    quite 


A  GENERAL  LIVING  ROOM  SOMEWHAT  COLONIAL  IN   STYLE 

perfect.  I  was  wondering  jus!  how  1 
would  fit  up  the  suite  in  the  wesl  wing, 
but  you  have  solved  the  problem  for  me. 
My  general  living  room  is  somewhat 
Colonial  in  style  with  a  fireplace  tor 
chilly  mornings  ami  cool  evenings. 
Above  the  mantel   are  paneled   decora- 
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tions  in  color,  suggestive  of  summer 
blooms.  Huge  beams  of  oak  project 
outward  and  bear  the  lighting  fixtures, 
which  are  imitajtions  of  the  Colonial 
candle,  and  there  is  a  lantern  effect 
on  the  lower  side  of  the  beam.  The  wood 
trim  is  ivory  white  paneled  with  Japanese 
grass  cloth.  There  will  be  plenty  of 
fumed  reed  furniture  with  brown  leather 
cushions,  built-in  book  cases  and  similar 
accessories,  while  the  window  fabrics  are 
in  two  tones,  a  delicate  green  combined 
with  golden  brown." 

"I  think  your  summer  home  will  be  a 
most  enjoyable  place  and  I  shall  give  my- 
self the  pleasure  of  visiting  you  often," 
laughed  Mrs.  Beach.  In  fact,  I  am  al- 
most persuaded  to  abandon  my  northern 
trip  and  camp  in  that  Japanese  suite  we 
have  just  planned." 

"Nothing  would  please  me  better," 
cried  the  little  bride,  giving  her  friend  a 
joyous  hug.  "You  know  we  thought  of 
going  abroad  on  our  wedding  trip  and 
then  we  said:  'Oh  no,  let  us  spend  our 
money  here  and  make  a  home  that  shall 
be  the  perfection  of  comfort  and  con- 
venience.' " 


Home    Refrigerating    and 
Ice-making  Plant 

"Just  what  I  have  been  looking  for!" 
This  is  the  expression  of  every  up-to- 
date  housekeeper  who  sees  the  auto-elec- 
tric refrigerating  plant,  another  silent, 
automatic  servant  for  the  modern  home 
and  a  safe,  sure,  labor  saving  device. 
There  is  no  uncertainty  about  the  ice 
supply  during  a  continued  hot  spell  in 
the  summer  time.  Many  a  housekeeper 
has  had  the  following  experience  in  the 
middle  of  a  hot  afternoon  on  a  very  hot 
day.  The  perspiring  maid  trails  up  the 
stairs  and  announces  that  the  ice  is  nearly 
gone.  Company  is  expected  to  tea  and 
worse  still  it  is  a  holiday ! 

"But  I  told  you  to  order  an  extra  sup- 
ply to  last  over  the  Fourth,"  protests  the 
perplexed  hostess. 

"I  did,  ma'am,"  replied  the  maid,  "and 


the  ice  man  said  he  couldn't  because  he 
was  running  short  on  all  his  orders,  and 
I  had  to  wipe  up  after  him  because  he 
always  comes  in  just  after  I  clean  the 
floor.  It  makes  no  difference  when  I 
clean  that  floor,  the  ice  man  comes  in 
afterwards,  and  makes  tracks,"  continues 
the  maid  in  an  injured  tone. 

"Well,  send  the  yard  man  out  and  tell 
him  to  buy  some  ice  somewhere,"  inter- 
rupts the  mistress,  "we're  expecting  a 
guest   to   tea   and   we   must  have   ice." 

"Please,  ma'am,  the  yard  man  has  gone 

for  the  day "  the  maid  begins  again. 

Every  housewife  knows  the  story.  It  is 
just  the  day  when  the  last  straw  breaks 
the  camel's  back,  and  the  housekeeper  is 
convinced  of  a  conspiracy  on  the  part  of 


NO  UNCERTAINTY  ABOUT  THE  ICE  SUPPLY  WITH 
ONE  OF  THESE  MODERN  REFRIGERATORS  IN 
THE   KITCHEN 

the  weather,  the  ice  man,  the  maid  and 
the  invited  guest,  to  make  her  life  as 
miserable  as  possible.  Not  so  with  an 
electric  refrigerating  plant  in  the  home. 
You  can  have  the  ice  when  it  is  most 
needed.     Best  of  all,  you  can  have  the 
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nicest  little  cubes  of  ice  made  to  order 
in  your  own  ice  box,  ready  for  the  ice 
tea  or  for  a  glass  of  lemonade. 

A  small  motor  driving  a  compressor 
with  a  system  of  piping  and  a  storage 
tank  inside  the  ice  box  are  the  essential 
elements  of  the  refrigerating  plant. 
Down  in  the  lower  part  of  the  refrig- 
erator is  a  marvelous  instrument,  the 
thermostat,  which  regulates  the  tempera- 
ture and  maintains  an  even  45  degrees  or 
so,  never  varying  over  two  degrees.  The 
contents  of  the  ammonia  tank  may  be 
replaced  twice  a  year  at  a  cost  of  one 
dollar.  When  the  required  temperature 
is  reached,  the  motor  stops.  Should  the 
ice  box  be  opened  so  that  the  tempera- 
ture rises,  the  motor,  in  obedience  to  sig- 
nals from  the  thermostat,  starts  auto- 
matically and  the  temperature  is  reduced. 

Telephone  Etiquette 

A  newspaper  in  Michigan  is  authority 
for  the  statement  that  four  hours  and 
fifteen  minutes  were  consumed  by  a  cou- 
ple of  estimable  ladies  in  a  telephone 
chat  one  Sunday  afternoon  in  a  town 
of  that  state.  Needless  to  say  this  town 
has  flat  rates.  But  think  of  it!  Count 
up  the  time  consumed,  four  times  60 
minutes  plus  fifteen  more.  It  is  said 
that  the  connection  was  put  up  soon 
after  noon  and  from  that  time  until  after 
dark  there  was  continuous  talk.  No  one 
could  get  in  on  the  line.  Everybody  else 
was  talked  off  the  wire.  No  transcript 
of  the  conversation  has  been  preserved 
but  it  probably  ran  along  like  this : 

"Say,  Mrs.  X,  I  want  to  ask  you  about 
that  pattern  you  promised  me.  You 
said  you  had  loaned  it  to  Lydia  Smyth 
but  that  I  could  have  it  as  soon  as  she 
returned  it.    Did  you  ever  get  it  back?" 

"No?  Well,  wasn't  that  careless  of 
Lydia?  Did  you  notice  her  dress  at 
church  this  morning?  Didn't  it  hang 
simply  awful  ?  And  that  is  the  one  she 
made  herself!  Well,  if  I  couldn't  sew 
any  better  than  that  I  wouldn't  borrow 
other  person's  patterns  and  then  neglect 
to  return  them. 


"Have  I  heard  about  the  Brown's 
baby?  No,  what  is  it?  Measles!  And 
I  better  not  let  Tommy  go  over  there! 
Indeed  I  won't,  but  I  saw  the  other 
Brown  children  at  Sunday  school  today 
and  I  don't  think  they  should  be  allowed 
to  run  at  large.  Oh,  you're  not  sure  it's 
the  measles,  you  merely  heard  that  some 


PERHAPS  A  YOUNG  GIRL  AND  HER  SWEETHEART 
MONOPOLIZE   THE   PHONE 

one  else  thought  it  might  be  the  measles !" 
Imagine  255  minutes  of  such  conver- 
sation and  other  people  waiting  to  use 
the  line.  A  record  breaking  conversa- 
tion of  this  length  shows  an  utter  lack 
of  consideration  for  the  rights  and  ne- 
cessities of  other  people,  and  yet  many 
of  us,  who  are  on  party  lines,  recall  that 
we  have  waited  while  similar  estimable 
ladies  or  perhaps  a  young  girl  and  her 
sweetheart  monopolized  the  phone  be- 
yond the  limits  of  patience.  The  tele- 
phone is  one  of  the  greatest  modern  eon 
veniences.  It  has  placed  all  mankind 
within  earshot  of  each  other  but  it  should 
be  used  in  a  businesslike  manner  e\eu 
by  women  in  their  homes. 


The  Silent  Servant 


It  is  never  the 


It  was  Saturday  after- 
noon and  baking  day  at 
the  home  of  Mrs.  B.  T. 
McCanna,  6320  Ingle- 
side  avenue,  in  Chicago. 
Two  visitors  trudged  up 
the  steps  and  rang  the 
bell,  but  Mrs.  McCanna 
did  not  mind  a  bit  be- 
cause visitors  called  on 
baking  day;  neither  did 
the  Silent  Servant.  Now 
right  here  is  the  first 
great  advantage  of  this 
remarkable  new  servant, 
least  bit  flustered  or  embarrassed  over  the 
advent  of  visitors  or  company  to  tea. 

"We  came  to  see  the  Silent  Servant," 
was  our  explanation,  and  Mrs.  McCanna 
laughingly  led  the  way  to  the  kitchen. 

"Well,  here  it  is,"  she  said.  "Inspect 
it  as  much  as  you  like.  It  doesn't  mind 
at  all." 

A  modern  automatic  electric  cook 
stove,  made  of  solid  oak,  stood  in  a  cor- 
ner of  the  kitchen.  It  was  35  inches 
high  with  top  and  doors  of  finished 
asbestos  and  nickel  trimmings. 

"Now,  let's  see  what  it  will  do,"  we  de- 
manded with  interest. 

"Well,  I'm  going  to  stir  up  a  sunshine 
cake  first  and  here  is  the  recipe  I  use : 
Whites  of  seven  eggs,  yolks  of  five;  il/± 
cups  granulated  sugar,  one  cup  flour, 
scant  third  teaspoon  cream  tartar,  a  pinch 
of  salt  added  to  the  whites  of  the  eggs 
before  whipping,  and  flavor  to  taste.  Sift, 
measure  and  set  aside  flour  and  sugar. 
Separate  the  eggs,  putting  the  whites  in 
a  mixing  bowl  and  the  yolks  in  a  small 
bowl;  beat  yolks  to  a  very  stiff  froth. 
Whip  whites  to  foam,  add  cream  tartar 
and  whip  until  very  stiff ;  add  sugar  and 
beat  in  (always  using  a  spoon  to  mix 
cakes  with),  then  flavor  and  beat  in; 
then  flour  and  fold  it  lightly  thfough. 

This  cake  was  put  into  a  cold  oven  at 


2 140  by  the  clock.  The 
thermostat  was  set  at 
250  degrees  and  the 
electric  current  was  then 
turned  on.  When  the 
oven  reached  the  de- 
gree of  heat  indicated  by 
the  thermostat,  there 
was  a  sudden  click  and 
the  current  was  auto- 
matically cut  off  and  the 
baking  was  done  with 
the  heat  stored  in  the 
oven  chamber.  The 
cake  was  beautifully  baked  and  delicious 
to  taste.  In  fact,  it  melted  in  the  mouth. 
Several  pans  of  biscuit  were  then  put  in 
at  300  degrees  of  heat  and  were  baked 
in  the  same  way.  Four  apple  pies  went 
into  the  oven  at  half  past  four  o'clock. 
Pies  require  350  degrees,  and  when  taken 
out  they  were  so  well  baked  they  shook 
loose  from  the  pans. 

Rice  was  cooked  in  the  boiling  com- 
partment. Mrs.  McCanna  used  one  cup 
of  ordinary  rice.  This  was  washed  thor- 
oughly and  put  into  an  aluminum  utensil, 
not  a  double  boiler.  Three  cups  of  water 
and  two  of  milk  were  poured  over  the 
rice.  The  thermostat  was  set  at  212 
degrees  or  boiling  point.  The  current 
was  on  20  minutes,  then  was  automatic- 
ally cut  off  and  the  rice  cooked  on  the 
receding  heat  principle. 

"I  often  set  rice  or  oatmeal  to  boil 
this  way,"  said  Mrs.  McCanna,  "for  the 
boys'  luncheon,  and  I  go  down  town.  In 
a  third  of  an  hour  the  current  is  cut  off, 
but  the  cereal  continues  to  cook  until  the 
boys  come  home  at  noon.  Then  they  take 
the  nice  warm  food  out  of  the  oven  and 
make  their  lunch  on  it  together  with 
bread,  milk  and  jam." 

"This  is  certainly  an  easy  way  to 
cook,"  remarked  one  of  the  visitors. 

"Oh,  I  wouldn't  go  back  to  a  gas  range 
for  anything,"  said  Mrs.  McCanna  with 
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emphasis.  "I  cannot  imagine  a  greater 
hardship.  Now  I  will  stir  up  some  cup 
cakes."  After  the  cup  cakes  were  taken 
out  of  the  oven,  a  pan  of  apples  went  in. 
Last  of  all  four  loaves  of  bread  in  an 
aluminum  bread  pan  were  put  in  and 
the  thermostat  was  set  for 
350  degrees.  The  bread 
went  into  the  oven  at  5 :20 
o'clock  and  baked  for  50 
minutes,  during  which  time 
the  current  was  on  for  30 
minutes,  and  the  balance  of 
the  time  the  bread  baked  in 
receding  heat. 

"Do  you  wonder  I  like  to 
bake?"  asked  Mrs.  McCan- 
na,  with  pride,  as  she  took 
out  of  the  oven  chamber 
four  of  the  most  beautiful 
loaves  the  visitors  had  ever 
looked  upon.  "The  only 
drawback  to  the  new  stove 


This  Twentieth  Century  stove,  twin 
companion  in  science  to  the  wireless 
telegraph,  the  aeroplane  and  the  automo- 
bile, has  come  to  stay  and  its  use  will 
broaden  the  activities  of  the  home  and 
lighten  the  burdens  of  womankind.  The 
last  and  final  step  in  the  de- 
velopment of  this  modern 
method  of  cooking  is  the  ap- 
plication of  the  automatic 
control  feature,  an  improve- 
ment that  has  eliminated  one- 
half  of  the  labor  and  drudg- 
ery of  cooking.  Imagine  an 
automatic,  silent  servant  that 
will  get  up  at  any  hour  that 
you  may  predetermine — four, 
five  or  six  o'clock  in  the 
morning — start  the  cereal, 
heat  the  water,  cook  the  cof- 
fee in  the  percolator  and  pre- 
pare everything  correctly  and 
keep  it  in  perfect  condition, 


A  MODERN  AUTOMATIC  COOKSTOVE  MADE  OF  SOLID  OAK 


is  this :  the  family  eats  more  than  it  ever 
did  before,  because  the  things  taste  bettor 
and  are  so  well  cooked.  I  bake  three 
times  a  week  and  four  loaves  each  time, 
besides  the  pies,  'biscir't  and  cup  cakes 
of  which  every  member  of  the  family  is 
so  fond."  'i 


until  such  time  as  you  are  prepared   to 
eat. 

The  stove  is  really  a  marvelous  appli- 
ance to  free  the  housewife  from  the 
heart-breaking,  shriveling  lie.it  of  the 
kitchen  and  preserve  her  disposition  and 
appetite  to  grace  the  daily  meal. 


The  Household  Portable  Power  Table 


The  Federal  household  power  table  is 
not  only  a  source  of  power  for  house- 
hold machinery  but  is  a  veritable  little 
work  shop  in  itself.  This  compact  oak 
table,  standing-  30  inches  high,  can  be 
moved  as  easily  as  a  chair  to  any  point 
where  it  is  most  convenient  for  opera- 
tion. Mounted  on  a  lower  shelf  is  a 
Y^  horsepower  electric  motor  which 
transmits  power  directly  to  an  upright 
shaft  or  power  arm,  from  which  two 
horizontal  shafts  with  protected  coup- 
lings give  available  power  at  the  top  of 


the  table.  Electricity  is  supplied  through 
a  ten  foot  connecting  cord  securely  fas- 
tened to  the  table  and  fitted  with  a  detach- 
able connecting  plug  for  connection  with 
the  nearest  lamp  socket.  The  current  is 
turned  on  or  off  by  a  snap  switch  con- 
veniently placed  on  the  right  hand  side 
of  the  front  of  the  table. 

In  the  kitchen,  the  power  table  will 
perform  practically  all  the  operations 
necessary  in  the  preparation  of  food  for- 
merly done  by  hand.  The  nickel  plated 
utensils,  table  top  and  all  are  easily  kept 
clean  and  shining.  It  is  hardly  necessary 
to  touch  the  food  with  the  hands.  Think 
what  this  means,  not  only  from  a  sani- 
tary viewpoint,  but  in  the  time  saved  in 
washing  the  hands  the  number  of  times 
necessary  in  handling  and  mixing  the 
materials  for  cooking. 

In  the  laundry  the  power  table  can 
be  used  to  run  the  washing  machine, 
wringer  or  the  mangle  and  still  have 
one  hand  free  to  turn  the  ice  cream 
freezer,  run  the  knife  sharpener,  or 
shave  the  soap  for  washing  at  the  same 
time.  The  attachments  for  the  power 
table  are  a  bread  mixer,  cake  mixer, 
coffee  grinder,  food  chopper,  ice  cream 
freezer,  egg  beater,  vegetable  sheer,  food 
grater,  apple  peeler,  knife  sharpener  and 
knife  polisher. 


Tools  for  Housekeeping 


THE  POWER  TABLE  WILL  PERFORM  PRACTICALLY 
ALL    THE    OPERATIONS    IN    PREPARING    FOOD 


In  a  current  magazine,  Elizabeth  At- 
wood  writes :  "It  is  strange  how  many 
very  good  housekeepers  are  careless 
about  the  tools  of  their  routine  work, 
both  in  regard  to  the  completeness  of  the 
equipment  and  in  the  care  of  them.  It  is 
the  old  story,  almost  anything  will  do, 
as  long  as  it  holds  together,  and  is  al- 
lowed to  serve  in  the  average  kitchen  or 
in  connection  with  the  care  of  the  house. 
This,   however,   is    far   from  being  true 
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THE  POWER  TABLE  AT  WORK  IN  THE  LAUNDRY 


economy.  The  simplest  furnishings,  the 
really  needful,  should  be  of  the  best,  and 
it  goes  without  saying  they  should  be 
kept  in  perfect  order." 

Washing  Machine  with  the 
Washboard  Principle 

An  electric  washer  that  utilizes  the 
principle  of  the  washboard  but  does 
away  with  hand  rubbing  is  a  feature  of 
a  new  washing  machine  called  the  "New- 


ELECTRIC   WASHING    MACHINE 

disco."  It  will  wash  few  or  many 
clothes,  is  very  light  running  and  the  cost 
of  operation  is  low.  Raising  the  lid 
throws  the  washer  out  of  gear.  No 
clumsy  lever  is  necessary  to  do  this, 
neither  is  it  necessary  to  stop  the  motor 


while  the  machine  is  running.  The 
clothes  can  be  inspected  or  more  water 
added  while  the  machine  is  running.  It 
has  a  reversible  wringer  and  the  washer 
and  wringer  can  be  run  at  the  same  time, 
enabling  clothes  to  be  run  through  from 
the  rinsing  water  while  another  lot  is 
being  washed. 


Electric  Cooking  Utensils 

The  individual  articles  manufactured 
for  electric  cooking  certainly  cost  more 
than  ordinary  cooking  utensils,  but  there 
is  no  necessity  for  having  so  many  of 
them.  With  a  little  forethought  it  is  sur- 
prising how  many  of  the  usual  cooking 
pots  and  pans  can  be  discarded.  Once 
the  electric  outfit  is  purchased,  it  will 
need  renewal  only  a  third  as  often  as  the 
others,  owing  to  its  careful  manufacture 
and  good  material. 

In  addition  to  this  one  of  the  special 
features  of  cooking  by  electricity  is  the 
uniformity  of  temperature  that  can  be 
maintained.  The  heat  is  not  greater  in 
the  oven  one  day  than  on  another,  and 
so  with  each  of  the  electric  cooking 
appliances. 

Electric  plate  warmers  arc  convenient 
and  inexpensive  to  operate  and  arc  very 
useful  in  the  pantry.  When  dinner  is 
delayed  for  any  cause,  plates  and  food 
can  be  kept  warm  while  waiting. 


Thorne  Elliot's  Burglar  Alarm 


By   CLARK  DeBALL 


The  first  time  I  ever  saw 
Thorne  Elliot  he  was  pre- 
paring to  drop  a  model 
Bleriot  monoplane  from 
the  window  of  what  he 
called  his  laboratory. 

"I  knew  it,"  said  I  look- 
ing up  at  him  fiom  the 
back  yard. 

"You  knew  what?"  he 
asked. 

"Knew  you  was  about 
fourteen  and  had  red  hair 
and  freckles.  We  moved  into  the  flat 
under  yours  five  days  ago  and  we're  only 
just  beginning  to  get  used  to  the  racket 
you  make.  Nobody  but  a  red-haired  guy 
could  make  such — " 

"Yea,"  he  interrupted,  "I've  been  mak- 
ing an  airship." 

"Who  plays  all  that  rag  on  the  piano?" 
I  asked. 

"Oh,  that  there's  only  my  big  sister. 
I'm  an  inventor,"  he  said.  "Come  up 
to  my  laboratory  and  I'll  show  you  some 
of  my  inventions." 

I  went  up  there.  It  was  a  room  par- 
titioned off  on  the  back  porch  of.  the 
second  flat.  On  the  door  was  a  sign, 
"Thorne  Elliot,  Inventor  and  Electrician 
— Crimes  also  ferited.  Offise  Hours  Af- 
ter School." 

Inside,  a  person  could  hardly  move, 
there  was  so  much  electrical  junk,  wires, 
clock  works  and  things.  A  white  torn 
cat  minus  one  ear  lay  blinking  on  a  red 
cushion  on  the  work  bench. 

"That's  my  cat,"  said  Thorne.     "His 


THORNE    ELLIOT— INVENTOR 
AND   ELECTRICIAN 


name's  Old  Scratch.  He's 
grieving  for  his  lost  Le- 
nore." 

"He  looks  it,"  I  said. 
"And  here's  my  new  bur- 
glar alarm." 

"Why  that  looks  like  one 
of  those  little  short-horned 
phonographs." 

"Sure,"  explained 
Thorne.  "That's  what  it  is. 
It  runs  by  a  dry  battery. 
You  put  it  by  your  bed. 
These  here  wires  go  to  the  windows. 
When  Mr.  Burglar  opens  the  window, 
he  closes  the  circuit  and — " 

"I  got  you,"  I  broke  in.    "The  phono- 
graph gives  the  alarm." 

"Alarm !"    exclaimed    Thorne.      "She 
gives  a  regular  battle  cry  of  freedom." 
"Let's  hear  it  once,"  I  suggested. 
Thorne  carefully  closed  the  door. 
"Us  inventors  've  got  to  be  careful," 
he  explained.     "I  ain't  applied  for  any 
patent,  yet.      Besides  .  I   don't    want   the 
folks  or  any  of  the  neighbors  to  hear  it 
till   I  know  whether  it's  going  to  be  a 
success  or  not." 

Then  he  started  the  machine. 
Well,  I've  heard  some  pretty  bum 
noises,  but  believe  me  I  never  heard  any- 
thing like  the  heart-rending  screech  that 
came  out  of  that  phonograph.  That 
old  torn  cat  tore  around  and  yowled  so 
we  had  to  let  him  out.  After  this 
screech  came  gurgling  groans.  Then 
in  ghastly  accents  the  words  "Burglars ! 
Burglars !    Arise  before  ye  are  slaugh- 
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tered  in  thy  bed !  Thy  throat  will  be 
gashed  from  ear  to  ear !"  After  this 
came  more  of  those  bubbly  groans  mixed 
in  with  wails.  Then  in  graveyard  tones 
the  words :  "Blood !  Blood !  Seven 
buckets  of  blood  !  Gore  !"  It  ended  with 
more  yells.     It  was  fierce. 

Then  the  machine  started  to  play  it 
all  over  again. 

"Stop  that  thing,"  I  cried.  "How  long 
will  it  ketp  playing  like  that?" 

"As  long  as  the  window  stays  up  and 
keeps  the  circuit  closed,"  said  Thorne. 
"You  see,"  he  went  on,  "when  that  needle 
gets  to  the  end  of  the  record  that  disk 
hits  that  little  lever  and  she  reverses. 

"Tonight'll  be  a  fine  time  to  try  it  out. 
Ma's  going  to  spend  the  night  over  at 
Aunt  Sadie's  and  Pa,  he's  out  of  town. 
I'm  gona  try  it  on  my  big  sister  Maude. 
I'll  hide  it  under  her  bed." 

"Gee!  Won't  she  know  it's  there?  Say, 
she'll  be  scared  into  fits." 

"Not  her,"  said  Thorne.  "She's  got 
an  automatic  pistol.  I  loaded  it  for  her, 
only  I  put  in  blanks  so  she  can't  do 
any  damage.  Anyhow,  if  she  is  startled 
a  little,  it'll  be  good  for  her.  It'll  teach 
her  to  be  on  her  guard.  About  two  a.  m. 
I'm  gona  get  up  and  sneak  out  and 
burglarize  the  flat.  See?  I'll  get  in  the 
back  window.  It'll  be  just  like  the  real 
thing." 

"Say,  let  me  in  on  that.     Will  you  ?" 

"Sure,"  agreed  Thorne. 

So  that  night  I  didn't  go  to  bed  when 
the  rest  of  the  family  did.  I  sat  up  and 
read  "The  Fall  of  the  House  of  Usher." 

About  two  o'clock  Thorne  scratched 
on  the  door.  I  went  out 'into  the  hall. 
He  had  a  black  mask  on.  In  one  hand  he 
carried  a  big  old  army  revolver,  in  the 
other  he  had  an  electric  torch  and  a 
can  opener. 

"Ssh,"  he  hissed.  'Tread  softly,  ole 
pard.  Here ;  you  take  the  dark  lantern 
and  the  jimmy.  I'll  carry  the  barker. 
I'm  Bill  Sikes." 

"This  here  is  no  jimmy,"  I  whispered. 
"It's  a  can  opener." 

"Come  on,"  replied  Thorne. 


Well,  we  treaded  softly  out  doors  and 
around  the  house.  It  was  quite  dark  and 
rather  chilly  for  a  June  night.  I  was 
a  little  sleepy.  Thorne  in  the  lead,  we 
sneaked  up  the  back  stairs.  Half  way 
up  Thorne  stopped  and  grabbed  hold  of 
me.  We  listened.  Sure  as  fate  some  one 
was  up  on  the  porch  fooling  with  a  win- 
dow. 

"Dang  this  thing!"  we  heard  someone 
mutter. 

In  a  minute  we  heard  another  voice 
say,  "Too  bad  we  haven't  a  jimmy."  We 
could  hear  the  fellow  at  the  window 
breathe  hard  and  grunt  like  he  was 
straining  at  the  window.  Then  the  other 
one  whispered :  "Let  me  try  a  while, 
brother." 

"Well,  be  careful,"  came  the  low  reply. 
"We  don't  want  to  wake  em  up." 

One  of  the  men  went  over  to  the  edge 
of  the  porch.  We  could  see  him  against 
the  sky.  He  seemed  to  have  a  checked 
cap  on,  but  no  mask.  When  he  went 
back  we  crept  down  stairs.  My  heart 
was  making  an  awful  noise. 

"Gimme  that  gun,"  I  whispered,  "and 
run  for  the  cop." 

Thorne  nodded  and  was  gone.  It  was 
no  time  for  words.  At  first  I  thought  I 
would  go  up  there  and  capture  them  so 
I  would  have  my  picture  in  the  papers 
as  a  hero.  But  after  a  while  I  decided 
to  wait  for  Thorne  and  the  cop. 

Because  while  we  had  heard  only  two 
men  speak,  how  was  I  to  know  there  were 
not  more  up  there  who  had  not  spoken  ? 
One  against  seven  or  eight  you  know 
is  no  cinch.  Well,  after  a  while  the 
window  suddenly  went  up. 

"Aha!"  ejaculated  one  of  the  men.  I 
guess  he  must  have  started  to  crawl  in. 
when  a  terrible  shriek  rang  out.  Then, 
"Burglars!  Burglars!  Arise  before  ye 
are  slaughtered- 

It  was  the  phonograph  and  it  was 
awful.  The  two  men  up  o\\  the  porch 
began  stamping  around  or  fighting  or 
something.  "Bang!  Bang!"  went 
Thomas'  sister's  automatic  eight  times 
in  all.    One  oi"  the  burglars  came  down 
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the  stairs  about  four  at  a  time.  He  fell 
at  the  bottom.  Then  the  other  came 
banging  down  on  top  of  him.  One  of 
them  seemed  to  be  clawing  at  something 
white  on  his  back.  I  had  gone  toward 
the  back  fence  in  order  to  head 
them  off  if  they  came  that  way.  To  in- 
timidate them  I  began  letting  off.  the  old 
army  revolver.  "Bang !  Bang !"  an- 
swered the  automatic  upstairs.  It 
sounded  like  the  Monitor  and  the  Merri- 
mac.  The  burglars  jumped  up  and  hiked 
around  the  corner  of  the  house. 

Windows  were  going  up  all  over  the 
neighborhood.     Between   other  noises   I 


of  half-dressed  neighbors  were  standing 
around.     One  fat   fellow  had  a  broom. 

The  man  with  the  checked  cap  was 
shouting,  "Leggo  my  collar.  I  tell  you, 
officer,  I'm  no  burglar.  My  name's  John 
Elliot." 

"That's  my  old  man,  I  tell  you !"  yelled 
Thorne. 

"And  this  is  my  friend  Rev.  W.  L. 
Wharton,"  continued  Thome's  father. 
"He's  a  preacher." 

"What  wus  ye  runnin  fer,  then?" 
bawled  the  cop. 

"Listen,"  said  Thome's  father.  "We 
came  in  unexpectedly  on  a  late  train.    He 


THERE  WAS  A  COP  HOLDING  TWO  MEN  BY  THE  COAT  COLLARS 


could  hear  the  phonograph.  I  heard 
someone  screaming,  "Gimme  the  Chicago 
Avenue  Police  Station  quick."  Thome's 
sister  yelled  "Help  !  Help  !  Murder  I" 
Some  one  must  have  turned  in  a  fire 
alarm.    Oh !  it  was  a  glorious  mess. 

I  went  around  to  the  front  of  the 
house.  There  in  the  glow  of  the  electric 
light  was  the  cop  holding  two  men  by  the 
coat  collars.  Sure  enough  one  of  the 
men  had  a  checked  cap  on.  The  cop 
seemed  to  be  bawling  them  out.  Thorne 
was  there  with  his  mask  still  on.     A  lot 


•  was  to  stay  all  night  with  me.  I  had  no 
key.  We  were  trying  to  get  in  the  back 
window  so  as  not  to  wake  up  the  house." 

The  preacher  broke  in,  "Brother  Mur- 
phy put  up  the  back  window  and  must 
have  frightened  some  member  of  the 
family  into  fits.  Some  one  is  in  agony 
up  in  that  flat." 

"Look  at  my  face !"  cried  Thome's 
father.  "Some  furry  wild  animal  jumped 
out  of  the  window  and  scratched  me!" 
Sure  enough,  his  face  was  all  bloody. 

"That     was     Old     Scratch!"     yelled 
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Thorne.  "He  was  scared  of  a  phono- 
graph." 

"Well,  what  the — "  said  the  cop  and 
stopped. 

"Brethren,"  said  the  preacher,  "I  tell 
you  some  one  is  in  agony  up  in  that  flat. 
I  heard  them  groan." 

Just  then  the  front  window  went  up 
with  a  bang.  Thome's  sister  screamed 
"Burglars!  Help!  Help!"  And  out 
came  a  lot  of  water.  It  went  all  over 
us. 

Then  a  lot  more  half  dressed  neigh- 
bors came  and  also  a  wagon  with  about 
ten  policemen.  Also  the  fire  department. 
We  all  went  up  stairs.  When  the  lights 
were  switched  on  there  was  Thome's 
sister  in  her  night  gown.  She  had  an- 
other bucket  of  water. 

"Burglars,"  she  gasped. 

"Where?"  asked  one  of  the  cops. 

"There  were  some  down  in  front  of 
the  house  a  minute  ago,"  she  panted, 
"and  there  were  some  in  the  back  yard, 
and  there  were  several  on  the  back  porch. 
They  opened  the  kitchen  window.  And 
oh !  there  was  a  crazy  one  under  my 
bed.  He  must  have  escaped  when  I  was 
out  in  the  kitchen  closing  the  window." 

"That  was  only  my  burglar  alarm 
under  your  bed,"  cried  Thorne. 

"So!"  exclaimed  his  father,  "It  was 
you  again,  was  it?  Another  one  of  your 
fool  inventions,  I  suppose.  What  are 
you  doing  with  that  mask  on?"  And 
he  started  towards  Thorne  with  a  pe- 
culiar light  in  his  eye. 

Chemical  Flasks  From  Electric 
Bulbs 


Those  interested  in  electricity  are  fre- 
quently also  interested  in  chemistry,  and 
find  it  necessary  to  keep  on  hand  a 
goodly  number  of  flasks.  Anyone  who 
possesses  some  burned  out  incandescent 
bulbs  can  readily  transform  them  into 
flasks,  the  various  sizes  of  bulbs  mak- 
ing flasks  of  different  dimensions. 

The  base  of  the  globe  should  be  held 
in  a  flame  until  the  binding  material  has 
softened  sufficiently  to  allow  the  brass 
part  to  be  pushed  off.     After  cleaning 


the  glass,  a  sharp  file  should  be  used  to 
make  a  scratch  around  the  glass  just 
back  of  the  place  where  the  little  fila- 
ment tube  is  sealed  in.  A  sharp  glanc- 
ing blow  with  the  file  will  then  break 
out  the  end,  leaving  a  round  hole.  The 
edges  should  be  held  in  a  hot  flame  until 
they  are  soft,  when  they  may  be 
smoothed  over  and  formed  into  a  lip. 
After  this  has  been  clone,  the  large  end 
should  be  held  in  the  flame  until  it 
softens,  when  if  it  is  pressed  down  on  a 
dry  board  the  bottom  will  be  flattened 
out  so  that  the  flask  will  stand  steadily. 
To  anneal,  the  flask  should  be  placed 
in  a  pan  of  strong  salt  water,  gradually 
allowed  to  come  to  a  boil,  and  then  set 
aside  to  cool. 


ELECTROPHORUS 


To  Make  an  Electrophorus 

A  simple  piece  of  apparatus  for  exper- 
imenting with  static  electricity  is  the 
electrophorus.  It  may  be  made  as  fol- 
lows: Take  an  ordinary  tin  dish  and 
after  melting  in  an  iron  dish  two  parts 
of  resin  and 
one  part  of 
gum  shellac  in 
such  a  quanti- 
ty as  to  nearly 
fill  the  t  i  n, 
pour  into  the 
tin  and  let 
cool.  Next 
make  a  wood- 
en disk  a  little  smaller  in  circumfer- 
ence than  the  dish.  Sandpaper  well, 
round  off  the  edges  and  tit  a  short 
wooden  handle  to  the  center  of  the  disk. 
Tinfoil  obtainable  at  a  tea  or  tobacco 
store  should  now  be  smoothly  pasted 
over  the  entire  surface  of  the  disk.  ( )ver 
the  wooden  handle  should  be  tightly 
fitted  a  glass  rod  or  bottle.  In  using  the 
electrophorus  rub  the  resin  with  a  piece 
of  flannel  or  I'm-,  then  place  the  disk 
firmly  upon  the  resin.  Touch  the  tint'oil 
for  an  instant  with  the  other  hand.  Upon 
removing  the  disk  with  one  hand  and 
bringing  the  finger  o\  the  other  band 
close  to  it,  a  very  good  spark  will  jump 
to  (he  finger. 
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A  Static  Motor 


To  those  interested  in  electricity,  static 
energy  has  always  had  a  peculiar  fasci- 
nation, even  in  spite  of  the  fact  that  ex- 
periments in  it  are-  not  likely  to  result 
in  anything  that  can  be  placed  to  mechan- 


STATIC   MOTOR 


ical   advantage.     And  yet  these  experi- 
ments are  always  interesting. 

The  static  motor  is  a  simple  instru- 
ment, and  will  well  repay  the  amateur 
for  the  slight  labor  its  construction  in- 
volves. A  disk  of  mica  about  4^  inches 
in  diameter  should  be  secured,  with  a 
large  needle  acting  as  the  axis,  the  ends 
of  which  rest  loosely  into  indentations 
near  the  top  of  two  vertical  brass  rods. 
Little  pieces  of  wax,  or  two  small  wooden 
disks,  will  hold  the  mica  securely  to  the 
needle.  An  insulated  brass  ball  placed 
opposite  the  horizontal  diameter  of  the 
mica  disk,  as  closely  as 
possible  to  its  edge,  and 
a  pointed  conductor  at 
the  opposite  side, ^com- 
plete the  arrangement. 
The  ball  and  point  are 
then  connected,  re- 
spectively, with  the  op- 
posite poles  of  a  static 
machine  in  operation, 
when  the  mica  disk 
will  revolve  at  a  speed 
of  about  2,000  revolu- 
tions a  minute,  devel- 
oping considerable  mo- 
mentum. 


The  Magic  Toboggan  Slide 

Much  wonderment  and  fun  may  be 
created  with  the  magic  toboggan  slide. 
The  slide  consists  of  an  ordinary  paste- 
board shoe  box  and  a  small  horseshoe 
magnet  fast- 
ened with  a 
little  glue  up- 
on the  inside 
of  the  cover  as 
in  the  illustra- 
tion. A  piece 
of  tin  cut  in  ^^ 
the  form  of  a  MAGIC  toboggan  slide 
circle  to  avoid  sharp  corners  and  with 
edges  carefully  smoothed  serves  as  the 
toboggan.  With  the  box  set  on  a  slant 
the  disk  when  started  at  the  top  will 
slide  down  until  it  nearly  reaches  the 
lower  edge  of  the  cover  and  there  stop, 
much  to  the  surprise  of  those  not  in 
the  secret. 


Electricity    Introduces   Juggling 
Act 


The  use  of  pleasing  electrical  effects 
to  introduce  a  novelty  juggling  act  is 
presented  in  the  accompanying  illustra- 
tion. The  Carrays  open  their  act  with 
Mrs.  Carray  upon  a  large  rolling  globe, 
where  she  is  as  much  at  home  as  upon  the 
floor.  In  her  hand  she  carries  a  parasol 
attractively  trimmed  with  numerous  elec- 
tric lights.     This  rather  unexpected  in- 
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traduction  gains  attention  and  is  fol- 
lowed by  clever  slack  wire,  club  and  hoop 
work. 


Projecting  Postcard  Pictures 

In  using  photographs,  postcards,  news- 
paper and  magazine  plippings  in  a 
projecting  apparatus  to  produce  enlarged 
images  on  a  wall  or  screen,  the  difficulty 

.F^IBB  hH  .  been     in 

obtaining        a 

very  bright 
white  light. 
This  difficulty 
is  overcome  in 
the  Victor 
postcard  pro- 
jector by  us- 
ing an  arc 
light.  The  arc  is  hand  fed  and  arranged 
to  keep  the  arc  automatically  where  it 
belongs.  Five  feet  from  the  screen  a  2l/2 
foot  image  is  made,  while  30  feet  from  the 
screen  a  fifteen  foot  image  is  produced. 
The  machine  is  only  9  by  12  inches  and 
is  finished  in  nickel  plated  trimmings. 


POSTCARD   PROJECTOR 


Electric     Bell     Attachment     for 
Dart  Board 


In  playing  the  game  of  darts  argu- 
ments arise  as  to  whether  the  person 
playing  is  entitled  to  the  number  limited 
by  hitting  the  cork  center.  To  settle 
triis  question  secure  a  piece  of  brass 
tubing  about  l/2i  inch  in  diameter  and 
long  enough  to  go  through  the  board. 
Force  the  brass  tube  through  the  board, 
making  it  to  fit  firmly.     File  the  ends  off 


the  tube  even  with  both  surfaces  of  the 
board. 

Secure  a  cork  which  will  fit  the  tube, 
but  be  loose  enough  to  move  readily. 
On  the  back  of  the  board  across  the  hole 
fasten  strips  of  brass  slightly  bent  as 
shown.  These  two  strips  form  contact 
points  Lo  which  are  fastened  the  copper 
wires  of  a  bell  and  battery.  Hitting  the 
cork  forces  it  through  the  tube  with 
enough  momentum  to  push  the  contacts 
together,  thus  ringing  the  bell. 

Stanley  Helverson. 


The  Dancing  Doll 

The  dancing  doll  and  apparatus  shown 
in  the  accompanying  illustration  may  be 
readily  constructed  from  the  mechanism 


Battery 

arrangement  of  dart  board  alarm 


THE   DANCING  DOLL 

of  an  ordinary  electric  bell  ami  a  neatly 
made  wooden  box.  The  magnets,  con- 
tacts, armature  and  hammer  arm  should 
be  placed  as  shown.  A  small  circular 
or  square  platform  is  cut  from  the  box 
and  fastened  to  the  hell  hammer  arm. 
Upon  the  top  of  the  box  is  fastened  a 
curved  spring  supporting  the  figure.  The 
joints  of  the  hips  and  knees  should  be 
quite  loosely  fastened  and  die  figure 
suspended  SO  that  the  feet  just  touch  the 
movable  platform.  With  one  or  two  dry 
cells  the  platform  w  ill  vibrate  rapidly, 
causing  the  doll  to  ^\o  mam  fantastic 
steps. 
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The  Magnetic  Detector 

The  magnetic  detector,  invented  by 
Marconi  and  much  used  by  his  stations, 
is  unlike  all  other  detectors  and  possesses 
many  good  points.  It  has  been  little 
used  by  experimenters,  perhaps  for  the 
reason  that  it  is  necessary  to  have  a 
motor,     clockworks     or     other     motive 


MAGNETIC  DETECTOR 

power  to  run  it.  But  the  main  point  in 
its  favor  is  that  it  needs  no  adjustment 
and  that  if  a  message  is  within  its  range 
it  will  pick  it  up  at  once.  No  adjustment 
which  may  result  in  a  partial  loss  of  the 
message  is  necessary.  The  following  di- 
rections will  explain  construction  of  a 
simple  form  of  this  detector. 

A  core  about  jH$  inch  in  diameter  and 
two  inches  long  should  be  constructed 
of  small  iron  wires.  Bind  tight  and  in- 
sulate with  a  layer  of  paraffin  paper.  On 
this  wind  about  eight  feet  of  No.  2$ 
copper  wire  and  insulate  with  paraffin 
paper.  Then  over  this  wind  another 
layer  of  the  same  amount  and  size  of 
wire.  Leaving  the  four  terminals  free, 
the  whole  may  be  covered  for  mounting. 
The  figure  shows  a  good  arrangement  of 
this  detector. 


An  "L"  shaped  base  should  be  con- 
structed, and  the  coil  mounted.  Just 
opposite  the  end  of  the  coil  a  bar  magnet 
about  one  inch  long  is  mounted  on  an 
axis  and  connected  to  a  small  pulley 
with  both  free  to  rotate  just  in  front  of 
the  core.  Below  and  connected  by  a 
belt  to  this  magnet  is  placed  a  small 
battery  motor.  The  remaining  space  is 
occupied  by  a  rheostat 
switch  with  which  to  reg- 
ulate the  motor. 

The  connections  are 
shown  in  the  diagram, 
one  layer  of  the  coil  being 
connected  direct  to  the 
phones  and  the  other  to 
the  aerial  and  ground. 
Any  tuning  apparatus 
may  be  inserted  between 
the  aerial  and  coil.  One 
battery  is  sufficient  to  run 
the  motor  and  should  give 
the  magnet  a  speed  of  about  30  revolu- 
tions per  minute. 

A  few  words  as  to  the  theory  may  be 
well.  The  slowly  revolving  magnet  be- 
fore the  soft  iron  core  causes  magnetic 
changes  within  the  core.  But  these 
changes,  due  to  a  peculiar  property  of 
the  iron,  lag  behind,  thus  not  causing 
much  current  in  the  coil.  But  if  this 
iron  be  subjected  to  electrical  oscillations 
the  effects  of  this  magnetic  hysteresis 
are  reduced.  So  when  the  message  is 
sent  the  oscillations  travel  down  the 
aerial  to  the  coil  and  have  the  above  ex- 
plained effect  upon  the  core.  Under  this 
influence  the  cpre  is  readily  affected  by 
the  revolving  magnet  and  these  changes 
of  magnetism  in  the  core  produce  a  cur- 
rent in  the  coil,  and  is  heard  in  the  re- 
ceiver. M.  Miller. 
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Wireless  at  Catalina  Island 


As  the  steamer  slowly  rounds  a  point 
and  into  the  beautiful  bay  at  Avalon, 
Catalina  Island,  Cal.,  the  first  thing  to 
catch  the  visitor's  eye  is  the  tall  mast 
and  aerial  system  of  the  Avalon  wireless 
station.  This  is  wonderfully  placed  on 
a  steep,  rocky  bluff,  overlooking  the  city 
and  ocean,  and  seeming  to  come  up 
directly  over  the  clear  blue  water  of  the 
bay.     At  the   foot   of  the   mast   a   neat 


WIRELESS  STATION   ON   CATALINA   ISLAND 

white  cottage  is  seen,  and  perhaps  the 
crash  of  the  transmitting  spark  is  car- 
ried faintly  over  the  water  to  the  incom- 
ing steamer. 

Catalina  Island — well  termed  "The 
Magic  Isle" — is  situated  22  miles  oft' 
the  coast  of  Southern  California,  mak- 
ing an  enjoyable  two  hours'  trip  by 
steamer  from  Los  Angeles.     This  island 


is  the  permanent  home  of  several  hun- 
dred people  and  is  visited  each  year  by 
thousands  of  tourists. 

One  of  the  most  interesting  points 
about  this  lovely  resort  is  that  its  only 
means  of  communicating  quickly  with 
the  mainland  is  by  wireless  telegraph. 
No  submarine  telephone  or  telegraph 
cables  connect  it  with  Los  Angeles — all 
messages  are  transmitted  by  wireless. 

The  wireless  company  maintains  an 
office  in  the  city  which  is  connected  with 
the  station  by  telegraph  and  telephone. 
Commercial  messages  are  taken  here 
and  sent  by  wire  to  the  operator  far  up 
on  the  hill. 

The  station  is  a  standard  two  kilo- 
watt, 60  cycle  set,  and  on  account  of  its 
exceptionally  good  location  above  the 
city  and  bay,  has  a  range  of  about  500 
miles.  However,  practically  all  of  the 
Island's  wireless  business  is  with  the 
Los  Angeles  stations  and  the  two  steam- 
ers which  run  between  Avalon  and  the 
mainland. 


Wireless  Hints 


Two  small  strips  of  brass  across  the 
aerial  and  ground  binding  posts  of  your 
receiving  set,  forming  a  lightning  gap, 
may  be  the  means  of  saving  your  con- 
denser or  phones  or  perhaps  both  in  case 
of  a  hard  thunderstorm. 

A  telephone  cam  makes  an  excellent 
quick  action  short  circuit  switch  for  your 
detector. 

When  wiring  your  receiving  set  use 
No.  20  green  silk  lamp  cord.  It  makes 
a  neat  and  well  insulated  job. 

A  rotary  spark  gap  w 
your  radius  fully  20  per  c< 
make  one? 

To  break  or  cut  oft  a  piece  of  wire 
when  no  pliers  are  at  hand  lay  the  wire 
upon  the  sharp  edge  of  a  piece  of  iron 
and  hammer  lightly.  After  a  V  shaped 
dent  is  made  in  (he  wire  it  can  be 
readily  broken  off. 

Don't  take  your  wireless  down  in  the 
summer  time,  bul  ground  your  aerial 
outside  the  building.  X.  E.  1  toi  r. 
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THE  LAYOUT  AT  A  DESEHT  STATION 

Testing  Wireless  in  the  Desert 

By  JESSE  H.   BUFFUM 


A  forward  step  in  portable  wireless 
telegraphy  is  signalized  in  the  recent  re- 
markable automobile  tour  conducted  by 
the  Buffum  brothers,  who  recently  won 
national  recognition  by  their  notable 
pedestrian  trip  from  Boston  to  Los  An- 
geles, one  walking  on  meat  diet,  the  other 
subsisting  on  vegetables  only. 

Shortly  after  reaching  the  Pacific 
coast  at  the  termination  of  their  long 
hike,  the  two  brothers,  Warren  H.  and 
the  writer,  organized  a  unique  enterprise 
based  on  an  automobile  tour  carrying 
a  wireless  telegraph  set  of  exceptional 
power.  Their  intention  was  to  penetrate 
the  desert  regions  of  southern  California 
in  the  direction  of  the  Salton  Sea,  en- 
deavoring to  keep  in  communication,  di- 
rect or  by  relay,  with  their  starting  point. 

For  this  purpose  two  automobiles 
were  employed,  one  a  seven  passenger 
45  horsepower  car,  principally  for  the 
conveyance  of  the  personnel  of  the 
party ;  the  other  equipped  with  the  wire- 
less apparatus  and  carrying,  besides  the 
driver,  the  wireless  operator.  In  the  for- 
ward part  of  this  car  was  the  dynamo,  or 
alternator,  while  in  the  tonneau  beside 
the  operator  the  transmitting  and  re- 
ceiving sets  were  permanently  secured. 

The  party  consisted  of  the  two  Buf- 
fum brothers,  projectors  of  the  idea  and 


organizers  of  the  tour;  J.  B.  Walker,  a 
wireless  apparatus  expert  and  operator ; 
Darwin  B.  Hull,  factory  expert  in  charge 
of  the  two  automobiles ;  Geo.  Meehans, 
mechanician,,  and  Warren  Vance,  agent 
for  the  make  of  cars  used. 

The  party  left  Los  Angeles  on  Feb- 
ruary 28,  returning  eleven  days  later, 
having  covered  about  900  miles  on  a 
most  remarkable  tour  over  bad  roads 
and  through  desert  sands,  including  in 
the  itinerary  the  crossing  of  the  border 
into  Old  Mexico,  where  the  advent  of 
the  wireless  in  troublous  times  gave  rise 
to  speedy  suspicion. 

What  at  its  inception  promised  to  be 
a  very  important  experiment  was  unfor- 
tunately entirely  misrepresented  by  a 
scare-head,  false  report  advertising  cam- 
paign built  up  about  the  trip,  and 
through  no  fault  of  the  Buffum  brothers. 
But  in  spite  of  this  the  trip  bore  scien- 
tific fruit  important  enough  to  give  to 
the  world. 

A  rather  new  feature  in  portable  wire- 
less, an  interest  in  which  it  is  hoped  will 
be  stimulated  by  what  we  achieved,  is 
the  use  of  kites  for  elevating  the  aerials. 
Two  Bluehill  type  box  kites,  labeled  No. 
8  in  size,  were  carried  along.  Only  once 
on  the  tour  were  both  employed  at  the 
same  time.     Twice   the  kite  attained   a 
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PREPARING  A  SET-UP  i 

height  of  600  to  800  feet,  remaining  at 
that  altitude  five  hours  steadily.  Through- 
out, a  No.  o  stranded  picture  wire  served 
as  kite  string  and  antennae  in  one. 

Desert  conditions  were  found  usually 
bad  for  kite  flying.  Radiation  seriously 
interfered  with  sustaining  the  kite  in  the 
air  currents  prevailing  at  a  given  height. 
Once  the  effort  was  made  to  raise  the 
kite  to  this  strata,  on  the  desert,  by  at- 
taching the  kite  string  to  the  automobile 
and  speeding  along  until  1,000  feet  of 
wire  was  played  out.  The  experiment 
was  unsuccessful. 

The  equipment  in  detail  as  carried  on 
the  tour  is  of  interest  as  throwing  light 
on  practical  field  work. 

Transmitting:  The  spark  system  of 
transmission  was  employed.  The  trans- 
former, which  was  of  the  closed  core 
type,  developed  one-half  k.w.  This 
stepped  up  the  no  volts  to  22,000  volts. 
The  energy  supplied  to  the  transformer 
was  60  cycle,  no-volt  alternating  cur- 
rent, supplied  by  a  generator  mounted  on 
the  car,  belt-driven  from  the  engine  of 
the  automobile.  The  high  tension  con- 
densers were  the  Murdoch  molded  type, 
which  were  chosen'  on  account  of  their 
compactness,  case  of  handling  and  great 
efficiency. 

It  was  easy  to  see  that  an  ordinary 
helix  would  be  out  of  the  question  on 
account  of  space  economy,  so  the  "pan- 
cake" type  was  used,  invented  by  Dr.  De- 
Forest  several  years  ago,  and  built  by 
J.  P..  Walker,  of  Los  Angeles,  who  him- 


mk 


self   is   originator   of   several    improved 
pieces  of  wireless  apparatus. 

Receiving  Circuit:  No  wireless  re- 
ceiving outfit  is  stronger  than  its  de- 
tector. Special  care  was  taken  to  have 
the  best  possible  instrument  of  its  kind, 
which  was  the  crystal  rectifying  type,  the 
mechanical  design  and  application  of  the 
principle  being  the  work  of  our  operator, 
Mr.  Walker. 

The  receivers  were  a  3,000  ohm  Mur- 
dock  head  set,  with  the  variable  and 
fixed  condensers  of  the  same  make. 

The  standard  loose-coupled  receiving 
transformer  was  employed. 

The  full  power  of  the  generator  was 
never  utilized.  The  alternater,  a  1% 
k.  w.  special  design,  built  in  Los  Angeles, 
was  intended  to  develop  70  volts  at  [,750 
revolutions.  It  was  often  run,  however, 
at  2,100  revolutions  and  developed  1  10 
volts.  This  current  was  passed  through 
a  400  watt  transformer  that  therefore 
had  to  carry  at  times  700  watts.  The 
condensers  were  so  overloaded  that  on 
one  occasion  several  sections  were 
"shot." 

A  sectional  pole,  carried  on  -- 
brackets  on  the  smaller  car.  made  of 
1  1  ■  inch  material,  sofi  wood,  spliced 
roughly  by  bolting  together  when  erecl 
ing.  Five  ten  Eool  secti  >ns  gave  an  ap- 
proximate heigh.1  o\  |S  Feet.  Rope  guys 
from  the  mi. Idle  and  top  gave  ample 
stability. 

ihte  of  the  discoveries  of  the  trip  was 
that    Erost   cm   give,    surprising    anno) 
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A   SET-UP   WAS   ACCOMPLISHED   AT   THE  ROADSIDE  IN  LESS  THAN  AN  HOUR 


ance.  It  was  one  night  in  particular  so 
heavy  as  to  cause,  finally,  suspension  of 
operations.  One  effect  that  frost  can 
have  and  that  may  not  be  generally 
known  is  to  create  trouble  in  the  receiv- 
ing apparatus  by  coating  the  silicon,  as 
happened  in  this  case.  The  remedy  was 
to  use  two  pieces  of  the  crystal,  warm- 
ing one  while  the  other  was  in  use. 

Moisture  as  well  as  frost,  and  of 
course  more  frequently,  is  a  fruitful 
cause  of  trouble  in  the  open,  and  char- 
acterizes portable  difficulty.  With  the 
air  full  of  moisture  the  leakage  from 
the  high  voltage  circuit  of  the  trans- 
former was  so  great  that  a  person  touch- 
ing the  metal  parts  of  the  car  would  re- 
ceive at  any  time  a  severe  but  harmless 
shock.  This  leakage  took  place  in  the 
form  of  invisible  brush  discharge. 

It  was  found  that  the  variable  climatic 
conditions  encountered  by  the  car  in  its 
travels  rendered  it  difficult  to  keep  the 
belt  driving  the  generator  at  proper  ten- 
sion. It  was  found  that  as  a  remedy 
for  this  an.  idler  is  invaluable. 

Anent  the  position  taken  by  numerous 
experts,  particularly  government  opera- 
tors, we  found  that  the  whistling  spark, 
and  next  to  that  the  rotary  gap,  is  heard 
with  a  pronounced  clearness  compared 
with  the  60  cycle  spark.  The  latter  can- 
not be  read  well  over  desert  and  moun- 
tainous country,  on  account,  largely,  of 


static,  which  is  very  troublesome  in  such 
places.  The  whistling  spark  proved  its 
great  superiority.  It  alone  can  be  read 
through  excessive  static. 

Careful  observation  led  to  the  conclu- 
sion that  a  spark  operating  at  600  cycles 
would  be  far  better  for  cross  country 
transmission,  particularly  where  moun- 
tainous and  desert  in  character. 

What  has  been  largely  a  mathematical 
theory,  not  much  proven  in  practice,  we 
checked  up  on  to  our  entire  satisfaction, 
viz.,  that  long  wave  lengths  across  dry 
(desert)  country  reach  more  effectively 
than  short  wave  lengths. 

The  total  distance  traveled  on  the  trip 
approximated  900  miles.  Six  set-ups 
were  made,  varying  in  distance  from 
each  other  from  50  to  100  miles.  Most 
of  the  trip  was  made,  much  against  the 
wish  of  the  Buffum  brothers,  outside  the 
distance  the  set  carried,  and  but  few 
messages  were  picked  up  that  we  sent. 
A  few  ships  at  sea  and  one  or  two  gov- 
ernment stations  picked  us  up,  as  did  an 
amateur  or  two,  but  never  when  we  were 
more  than  100  miles  distant.  On  our 
part,  we  picked  up  messages  from  al- 
most unbelievable  distances,  including 
San  Francisco ;  and  we  listened  in  on 
one  three-cornered  conversation  between 
Point  Loma,  San  Francisco,  and  a  third 
party  so  far  away  that  I  guess  I'll  not 
hazard  a  guess,  publicly,  at  its  identity. 
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IN  OLD  MEXICO  LISTENING  TO  MARE  ISLAND  NAVY  YARD  NEARLY  800  MILES  AWAY 


Once,  on  the  desert,  we  heard  San  Fran- 
cisco when  we  had  no  ground,  but  were 
using  at  the  moment  our  kite. 

Unique  in  automobiling  was  our 
equipment  for  lighting  and  cooking  by 
electricity.  Generating  our  own  cur- 
rent wherever  we  went,  we  strung  our 
electric  lights  out  over  the  sage  brush 


and  cacti,  startling  the  natives  who 
flocked  around  awed  by  the  sight ;  and, 
to  add  to  the  wonder  of  it  all,  with  our 
little  electric  stove  prepared  hot  suppers 
on  dreary  deserts  and  amid  the  vast 
silences  of  the  majestic  hills.  The  lit- 
tle i%  k.  w.  generator  gave  abundance 
of  power. 


San  Francisco  Hears  Wireless 
from  Korea 


On  February  28th  last,  Operator  Kess- 
ler  in  the  Hillcrest  station  of  the  United 
Wireless  Telegraph  Company,  San  Fran- 
cisco, was  checking  up  some  messages 
he  had  dispatched  and  received.  Sud- 
denly, at  1 130  a.  m.,  he  detected  in  his 
wireless  receivers  a  faint  and  strange  call 
for  a  station.  Listening  intently,  and 
carefully  adjusting  his  tuning  instru- 
ments, he  made  out  the  call  to  be  "J  O  I." 
Realizing  that  he  was  in  touch  with  far 
distant  Korea,  he  pressed  the  receivers 
closely  to  his  ears  and  very  shortly  the 
dots  and  dashes  resounded  as  clearly  and 
distinctly  as  if  they  were  being  trans- 
mitted by  a  station  only  a  few  hundred 
miles  away.  When  the  sounds  had 
ceased,  he  looked  back  over  his  sheet 
and  read  the  following  message :  "Eng- 
lish consul  sends  greetings  to  operator 


and  says  that  the  new  wireless  is  a  great 
success.  (Signed)       J.  O.  C." 

Hardly  believing  that  this  message 
came  from  far  away  Asia,  the.  matter 
was  reported  to  the  main  office  of  the 
United  Wireless  Telegraph  Company. 
In  order  to  have  the  occurrence  authen- 
ticated, a  cablegram  going  fully  into  de- 
tails was  forwarded  to  the  Japanese  au- 
thorities. They  responded  the  same  day, 
verifying  the  accuracy  word  For  word  of 
the  entire  message. 

The  Japanese  government  had  just 
completed  the  erection  and  installation 
of  a  powerful  wireless  station  on  the 
peninsula  of  Korea,  and  ii  was  on  the 
occasion  of  the  opening  of  this  that  the 
message  was  dispatched  to  the  station 
at  Hakodate  in  the  northern  part  of 
Japan. 

Several  months  ago  Mr.  Kessler  made 
a  record  by  "picking  up"  signals  trans 

milled    hv    the    Hakodate    Station.        The 
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new  Korean  station  is  5,390  miles  from 
San  Francisco,  whereas  Hakodate  is  600 
miles  nearer. 

Hillcrest  station  in  San  Francisco  is 
finely  situated.  It  is  located  on  the  top 
of  a  hill  300  feet  above  sea  level,  close 
to  the  southwesterly  limits  of  the  city, 
and  although  several  miles  inland  from 
the  beach  it  has  an  unobstructed  view  of 
the  ocean.  The  station  is  equipped  with 
the  standard  sending  and  receiving  ap- 
paratus of  the  United  Wireless  Tele- 
graph Company.  The  power  used  in 
transmitting  is  either  five  or  ten  k.w.,  as 
occasion  requires.  The  masts  for  sup- 
porting the  aerial  are  200  feet  high,  be- 
ing equal  in  height  to  the  standard  masts 
adopted   by    the    Navy   Department    for 


its  coast  stations. 


W.  Zachert. 


Hook-up  for  Long  Distance 
Work 


A  comparison  of  the  long  distance  re- 
ceiving accomplished  by  the  amateur 
several  years   ago  and   the   amateur  of 


WIRELESS    HOOK-UP 

today  will  in  every  case  show  a  marked 
increase  in  range.  It  was  but  a  short 
time  ago  that  the  majority  of  the  ex- 
perimenters in  and  around  Chicago  be- 
lieved themselves  to  be  obtaining  good 
results  upon  hearing  the*  commercial  sta- 
tions at  various  ports  on  the  Great 
Lakes,  but  now  it  is  not  an  unheard  of 


occurrence  for  them  to  pick  up  commer- 
cial stations  on  the  Atlantic  Coast. 

The  hook-up  illustrated  in  this  article 
is  identical  with  the  one  which  I  have 
used  all  winter  and  has  given  excellent 
results  in  long  distance  work  and  in  se- 
lectivity. My  receiving  set  consists  of  a 
large  triple  slide,  bare  wire,  tuner,  a 
Murdock  silicon  detector,  a  Ferron  de- 
tector, a  galena  detector,  a  rotary  vari- 
able condenser,  a  fixed  condenser  in  steps 
and  a  pair  of  Brandes  navy  type  phones 
shunted  around  a  fixed  condenser.  My 
aerial  is  84  feet  high,  being  suspended 
from  a  pole  44  feet  high,  and  consists 
of  six  No.  12  aluminum  wires  on  eight 
foot  bamboo  spreaders  and  is  175  feet 
long.  Running  in  the  opposite  direction 
I  have  one  long  wire  400  feet  in  length 
which  has  proved  of  great  value  for  long 
distance  work. — Jesse  Jay. 


High    Power    Navy    Equipment 

The  high  powered  Navy  wireless  sta- 
tion now  building  at  Arlington,  outside 
of  Washington,  which  will  be  in  opera- 
tion next  month,  uses  a  power  of  100 
kilowatts  and  has  a  range  of  3,000  miles 
with  a  wave  length  of  4,000  meters. 


WIRELESS  ON  FISHING  BOATS 


Small  wireless  telegraph  outfits  are  be- 
ing fitted  on  several  fishing  boats  in  the 
French  waters  about  the  Channel,  and 
what  is  needed  here  is  a  simple  apparatus 
which  is  not  expensive  and  above  all  to 
have  it  operated  by  the  men  on  board 
so  that  a  special  man  need  not  be  em- 
ployed, as  this  would  be  too  great  an 
addition  to  the  boats'  expenses.  An  ap- 
paratus of  the  kind  is  designed  by  Engi- 
neer Bethenod  which  works  for  200  miles 
in  the  daytime  or  500  at  night,  and  uses 
a  mast  running  to  60  feet  above  the  water 
line.  At  Boulogne,  one  of  the  fishing 
centers  on  the  Channel,  there  are  wire- 
less and  mechanical  courses  organized 
for  the  fishermen,  and  after  three  months 
the  student  has  his  diploma  and  engages 
on  board  with  a  slight  raise  of  salary. 
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Directory  of  Wireless  Clubs 

This  directory  of  amateur  wireless  clubs  and 
associations  will  be  published  each  month.  When 
a  new  club  is  formed  the  names  of  the  officers, 
also  the  street  address  of  the  secretary,  should 
be  forwarded  to  us  at  once.  Any  changes  that 
should  be  made  in  the  directory,  when  desig- 
nated by  an  official  of  a  club,  will  be  made  in 
the  nest  issue  after  receipt  of  such  advice. 


Aerogram  Club. — J.  Stedman,  President  ;  A.  Ilay- 
ward  Carr,  Chairman  Board  of  Directors;  Albert  S. 
Hayward,  Treasurer:  Donald  I'.  Thurston,  Secre- 
tary; Walter  B.  Clarke,  17  May  St.,  Newport,  R.  I., 
Corresponding  Secretary. 

.Aerograph  Club  of  Richmond,  Ind. — H.  J.  True- 
blood,  President;  Pit-hard  (lafzek,  Vice  President; 
James  Pardieck,  320  South  8th  St.,  Richmond,  Ind., 
Secretary. 

Aero  Wireless  Club. — A.  Garland,  President ; 
W.  Ladley,  Vice  President ;  D.  Beard,  Napa,  Calif., 
Secretary   and   treasurer. 

Allegheny  County  (Pa.)  Wireless  Association. — 
Arthur  O.  Davis,  President  :  Theodore  D.  Richards, 
Vice  President ;  James  Seaman,  Leetsdale,  Pa., 
Secretary  and  Treasurer. 

Alpha  Wireless  Association. — L.  L.  Martin, 
President  ;  F.  A.  Schaeffcr,  Vice  President  ;  G.  F. 
Girton,  Box  57,  Valparaiso,  Ind.,  Secretary  and 
Treasurer. 

Amateur  Wireless  Association  of  Schenectady, 
N.  Y.— D.  F.  Crawford,  President :  L.  Beebe, 
Vice  President  ;  C.  Wright,  Treasurer  ;  L.  S.  Up- 
hoff,  122  Ave.  "B,"   Schenectady,  N.  Y.,  Secretary. 

Amateur  Wireless  Club  of  Geneva  (N.  Y.). — 
H.  B.  Graves,  Jr.,  President  ;  C.  Hartman,  Vice 
President ;  L.  Reid,  Treasurer ;  Benj.  Merry,  148 
William  St.,  Geneva,  N.  Y.,  Secretary. 

Berkshire  Wireless  Club. — Warren  A.  Ford, 
President  ;  William  Yarkee,  Vice  President  ; 
Charles  Hodecker,  Treasurer ;  Jas.  H.  Ferguson, 
18  Dean  St.,  Adams,  Mass.,  Secretary.     . 

Canadian  Central  Wireless  Club. — Alexander 
Poison,  President  ;  Stuart  Scorer,  Vice  President  ; 
Benj.  Lazarus,  P.  0.  Box  1115,  Winnipeg,  Mani- 
toba, Can.,  Secretary  and  Treasurer. 

Cardinal  Wireless  Club. — K.  Walthers,  Presi- 
dent ;  F.  Dannenfelser,  Vice  President ;  Miss  A. 
Peterson,  South  Division  High  School,  Milwau- 
kee, Wis.,  Secretary. 

Chicago  Wireless  Association. — John  Walters, 
Jr.,  President;  E.  J.  Stien,  Vice  President;  C. 
Stone,  Treasurer ;  F.  D.  Northland,  Secretary ; 
R.  P.  Bradley,  4418  South  Wabash  Ave.,  Chicago, 
111.,   Corresponding   Secretary. 

Fargo  Wireless  Association. — Kenneth  Hance, 
President  ;  John  Bathrick,  Vice  President  ;  Earl  C, 
Reineke,  518  9th  St.,  Fargo,  N.  D.,  Secretary. 

Forest  Park  School  Wireless  Club — W:  S.  Rob- 
inson, Jr.,  President  ;  William  Crawford,  R.  F;  D. 
No.  1,  Springfield,  Mass.,  Secretary. 

Frontier  Wireless  Club. — Chas.  B.  Coxhead, 
President  ;  John  D.  Camp,  Vice  President  ;  Frank- 
lin J.  Kidd,  Jr.,  Treasurer:  Herbert  M.  Graves, 
458  Potomac  Ave.,  Buffalo,  N.  Y.,  Secretary. 

Gramercy  Wireless  Club. — James  Piatt,  Presi- 
dent ;  John  Gebhard,  Vice  President  :  John  Diehl, 
Treasurer;  John  Jordan,  219  East  23d  St.,  New 
York,  N.  Y.,  Secretary. 

Northwestern  Wireless  Association  of  Chicago — 
Rolf  Rolfson,  President;  II.  Kunde.  Treasurer; 
Edw.  O.  Egloff,  2729  Noble  Ave.,  Chicago,  111., 
Recording   Secretary. 

Hannibal  (Mo.)  Amateur  Wireless  Club. — 
Charles  A.  Cruickshank,  President  ;  J.  C.  Rowland, 
Vice  President:  William  Youse,  Treasurer;  G.  G. 
Owens,   1300  Hill  St.,  Hannibal,   Mo.,   Secretary. 

Haverhill  (Mass.)  Wireless  Association— Riedel 
G.  Sprague,  Presidenl  ;  Charles  Farrlngton,  Vice 
President;  Peon  R.  Westbrook,  Haverhill,  Mass., 
Secretary  and   Treasurer. 

Independence  Wireless  Association. — Boyee  Mil- 
ler. President;  Ralph  Elliott,  Secretary;  Joseph 
Mahan,  21  I  South  Sixth  St..  Independence.  Kan- 
Vice  President. 


Jonesville    Wireless   Associalion. — Frederic    Wet- 
more,    President  ;    Webb    Virmylia,    Vice    President 
Richard    Hawkins,   Treasurer  ;'  Merritt   Green,    Lock 
Box  82,   Jonesville,   Mich.,   Secretary. 

Lake  View  Wireless  Club.— E.  M.  Pickett,  Presi- 
dent; R.  Ludwig,  Treasurer;  R.  F.  Pecker,  1439 
Winona  Ave.,  Chicago,  111.,  Secretary. 

Long  Beach  Radio  Research  Club. — Bernard 
Williams,  555  E.  Seaside  Pvd.,  Long  Beach,  Calif., 
Secretary. 

Manchester,  (N.  H.)  Radio  Club. — Homer  B. 
Lincoln,  President;  Clarence  Campbell,  Vice  Presi- 
dent; Elmer  Cutis,  Treasurer;  Earle  Freeman 
759  Pine  St.,  Manchester,  N.  II.,  Secretary. 

New  Haven  Wireless  Association. — Roy  E.  Wil- 
mot,  President  ;  Arthur  P.  Seeley,  Vice  President  ■ 
Russell  O'Connor,  27  Vernon  St.,  New  Haven. 
Conn.,   Secretary  and  Treasurer. 

Oakland  Wireless  Club. — H.  Montag,  President: 
W.  L.  Walker,  Treasurer;  W.  R.  Sibbert,  910 
Chester  St.,  Oakland,  Calif.,   Secretary. 

Oregon  State  Wireless  Association. — Charles  Aus- 
tin, President;  Joyce  Kelly,  Recording  Secretary; 
Edward  Murray,  Sargcant-at-Arms  ;  Clarence  Bisc'h- 
off,  Lents,  Ore.,  Treasurer  and  Corresponding  Sec- 
retary. 

Pacific  States  Wireless  Association. — Howard  W 
Lewis,  President  ;  W.  N.  Hickman,  Vice  President  • 
Earl  C.  Hanson,  Recording  Secretary;  Stanley 
McClatchie,  288  Wilcox  Ave.,  Los  Angeles,  Cal., 
Corresponding   Secretary. 

Peterboro  Wireless  Club. — G.  B.  Powell,  Presi- 
dent ;  C.  V.  Miller,  Vice  President  :  E.  W.  Oke 
203  Engleburn  Ave.,  Peterboro,  Ontario,  Can., 
Secretary   and   Treasurer. 

Plaza  Wireless  Club.— Paul  Elliott,  President; 
Myron  Hanover,  150  E.  60th  St.,  New  York,  N. 
Y.,  Secretary  and  Treasurer. 

Rockland  County  (N.  Y.)  Wireless  Association. — 
W.  F.  Crosby,  President  ;  Tracey  Sherman,  Vice 
President;  Marquis  Bryant,  Secretary;  Erskine 
Van  Houten,  24  De  Pew  Ave.,  Nyack,  N.  Y.,  Cor- 
responding Secretary. 

Roslindale  (Mase.)  Wireless  Association.— O. 
Gilus,  President;  E.  T.  McKay.  Treasurer;  Fred 
C.  Fruth,  9G2  South  St.,  Roslindale,  Mass.,  Secre- 
tary. 


vard,  Treasurer;  W.'  E.  Totten,  1524'  "U"  St., 
Sacramento,  Calif.,  Secretary. 

Santa  Cruz  Wireless  Association. — Orville  John- 
son, President  ;  Harold  Sentor,  Vice  President  ; 
Harrison  Lane,  23  Riverside  Ave.,  Santa  Cruz, 
Calif.,    Secretary. 

Southern  Wireless  Association. — B.  Oppenheim, 
President  ;  P.  (Jernsbaclier.  1435  Ilenrv  Clay  Ave., 
New  Orleans,  La.,   Secretary  and  Treasurer. 


Springfield  (Mass.)  Wireless  Association. — A.  C. 
Gravel,  President  ;  C.  K.  Seely,  Vice  President  and 
Treasurer;  I).  W.  Marleiison.  Scctvtar\  rial. 
Rooms,   323  King  St.,   Springfield,   Mass. 

St.  Paul  Wireless  Club.— Thos.  Taylor,  Presi- 
dent; L.  R.  Moore.  Vice  President:  K.  C.  Kst.-s, 
Treasurer;  R.  H.  Milton,  217  Dayton  Aye.  St 
Paul,  Minn.,  Secretary. 

Tri-Stato  Wireless  Association. — C.  B.  DeLa- 
Hunt,  President;  O.  F.  Lyons.  Vice  President; 
T.  J.  M.  Daly,  Treasurer;  C.  J.  Cowan,  Memphis, 
Tenn.,  Secretary. 

Watorbury  Win-less  Association. — Weston  .Tenks. 
['resident;  Alfred  Pphain.  Treasurer:  II.  M.  Rogers, 
Jr.,  26  Linden  St.,  Watorbury.  Conn.,  Secretary. 

Wireless      Associalion      of      British      Columbia. 
Clilloid    C.     Watson,     President  ;    .1.     Arnoit.     Vice 
President!    E.    Kelly.   Treasurer;    II.   J.    Hot  hoi,    300 
I'-ouiloenth  Ave.  E.,  Vancouver.  I!.  C.  Correspond- 
ing  Se  -rotary. 

Win-less  Associalion  of  Canada.  W.  Fowler. 
President  :  E.  G.  Lunn,  Vice  President  ;  w  c 
Scbuur.  Secretary  ami  Treasurer. 

Win-less  Associalion  of  Montana.  Cov  Tysel. 
President  :  1'lliot  cillle.  \  i.  Pr.-ddonl  :"  Harold 
Sailer.  809  South  Ohio  St.,  Butte,  Mont..  Secretary. 

wireless    Club    of    Baltimore.     Harry    Richards, 

President  :    William    Pules.    Vice    President       . 
Carrel,    Treasurer;    Wiulers    .Ion.  s,    72s    North    Moll 

roe  st.  Baltimore,  Md.,  Secretary 
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Transformer  Construction 

By  WESLEY  G.  PAULSON 


The  step-down  transformer  here  de- 
scribed is  of  the  "Ferranti"  shell  type 
and  its  efficiency  is  high.  The  design 
is  for  a  capacity  of  50  watts  with  the 
primary  connected  to  a  no  volt,  60 
cycle  circuit.  Taps  from  the  secondary 
winding  as  planned  will  give  2,  5,  10,  15, 
20,  25  and  30  volts. 

For  the  core  special  transformer  iron, 
or   steel    if    available,    should    be    used. 


However,  the  thinner  gauges  of  stove- 
pipe iron  will  serve.  In  the  following 
discussion,  where  dimensions  are  given 
in  the  diagrams  they  will  not  be  repeated 
in  the  text. 

The  core,  Fig.  1,  consists  of  a  pile  of 
iron  strips  about  1  3-8  inches  high  when 
compressed.  Sheet  iron  will  be  much 
improved  by  annealing,  but  special  trans- 
former iron  need  not  be  subjected  to  that 
process.  To  anneal  sheet  iron,  wrap 
the  iron  strips  in  several  thicknesses  of 
sheet  asbestos  and  bind  with  a  few  turns 
of  heavy  wire.  Place  the  iron  in  the 
stove  at  night  and  allow  it  to  reach  a  red 
heat,  then  gradually  cool  as  the  fire  dies 
out. 

After  the  iron  is  thoroughly  cool,  mix 
up  some  thin  shellac  (by  dissolving  in 
alcohol  shellac  gum  obtainable  at  a  drug 
store).  Dip  half  of  the  iron  strips  in 
the  shellac  and  set  them  up  to  dry.     In 


assembling  the  core,  one  of  these  shellac 
coated  strips  is  interposed  between  each 
two  bare  iron  laminations. 

The  spool  or  bobbin  for  the  windings 
is  made  of  fiber  or  heavy  cardboard,  in 
the  preparation  of  which  a  wooden  block 
or  form  will  be  required.  Cut  a  block 
of  wood  as  in  Fig.  2.  Wind  a  strip  of 
paper  around  the  block  four  or  five  times, 
which  will  compensate  for  any  little  in- 
accuracy in  cutting  the  laminations.  It 
will  also  facilitate  removal  of  the  bobbin 
from  the  form  after  the  windings  are  in 
place.  Cut  a  piece  of  1-16  inch  fiber  or 
heavy  cardboard  as  in  Fig.  2.     Soften 
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FIG.    2.       SPOOL   OR   BOBBIN 
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by  soaking  in  warm  water  for  a  moment 
or  two  and  then  bend  tightly  around  the 
wooden  form,  starting  so  that  the  lap 
seam  will  be  in  the  middle  of  one  of 
the  sides  of  the  form.     Secure  the  joint 

JkRoD 
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FIG.  3.     C0I1    WINDER 

with  glue  or  thick  shellac  and  slip  on 
one  or  two  rubber  bands. 

Two  fiber  pieces  are  now  cut  to  the 
dimensions  shown  in  Fig.  2,  to  slip  on 
each  end  of  the  bobbin  tube.  Slip  the 
two  end  pieces  in  place  on  the  tube  and 
make  a  large  number  of  small  cuts  in 
the  ends  of  the  tube  with  a  sharp  knife 
and  ream  or  turn  back  against  the  end 
pieces,  securing  with  thick  shellac  or 
glue. 

If  a  lathe  is  available  the  winding 
process  will  be  greatly  facilitated.  Other- 
wise a  very  satisfactory  arrangement 
can  be  improvised  as  shown  in  Fig.  3. 

The  secondary  coil  is  first  wound  in 
place  and  consists  of  246  turns  of  No. 
14  gauge,  double  cotton  covered  copper 
wire.  Nearly  two  pounds  will  be  re- 
quired. 

Make  a  hole  in  one  of  the  end  pieces 
as  shown  at  (A),  Fig.  4,  through 
which  pass  about  eight  inches  of  the 
No.  14  secondary  wire.  Cut  also  six 
pieces,  each  about  ten  inches  long  for 
taps.  Proceed  to  wind  the  wire  carefully 
and  evenly  up  to  the  seventeenth 
turn.  A  tap  is  brought  out  here  for  two 
volts  through  a  hole  in  the  end  piece 
at  (B),  Fig.  4.  At  the  seventeenth 
turn,  mark  where  the  tap  is  to  be 
attached,  then  unwind  two  turns  and  bare 
the  insulation  for  half  an  inch.  Push 
back  the  insulation  at  the  end  of  one 
of  the  taps,  and  hammer  the  copper  flat 
for  an  inch  or  so  from  the  end,  then 
twist  this  flattened  end  tightly  around 
the  bare  copper  of   main   winding  and 


solder  in  place.  Bind  carefully  with  tape, 
which  should  be  varnished  over  with 
shellac.  Be  careful  that  the  joint  is 
thoroughly  insulated. 

At  the  41st  turn,  another  tap  is 
brought  out  in  the  same  manner  for  five 
volts,  excepting  that  it  is  to  pass  out 
through  the  hole  (C)  in  the  end  piece. 
At  the  82nd  turn  another  tap  is  brought 
out  for  ten  volts,  through  the  hole  (D). 
At  the  123rd,  164th  and  205th  turns  taps 
are  brought  out  through  the  holes  (E), 
(F)  and  (G)  in  the  opposite  end  piece, 
for  15,  20  and  25  volts.  On  the  end 
piece  should  be  marked  above  the  taps 
the  different  voltages  so  there  will  be  no 
confusion  as  to  which  tap  is  which.  At 
the  246th  turn,  which  will  give  a  voltage 
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FIG.  4.  BOBBIN  READY  FOR  WINDING 

of  30,  the  wire  is  then  cut  and  about  a 
foot  brought  out  through  the  hole  (H). 

Each  layer  as  completed  should  be 
varnished  over  with  shellac.  The  insula- 
tion in  the  secondary  must  be  thorough 
and  without  a  break  at  any  point. 

As  the  primary  winding  is  placed  over 
the  secondary,  adequate  insulation  must 
be  provided  between  the  two  windings. 
After  shellacking  the  secondary,  wrap 
a  layer  of  cardboard  or  heavy  wrapping 
paper  around  it,  securing  it  with  a  couple 
of  layers  of  tape  well  varnished  over  with 
shellac. 

The  primary  winding  is  next  applied, 
and  may  be  wound  in  the  same  direction 
as  the  secondary.  The  primary  consists 
of  900  turns  of  No.  23  gauge,  double 
cotton  covered  wire  which  will  weigh 
about  a  pound.  Each  layer  as  completed 
is  to  be  varnished  over  with  shellac 
Make  a  hole  in  the  bobbin  end  piece 
on  the  side  just  opposite  to  that  on  which 
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Sno  Of  Primary 


£nd  of  Secondary' 
Beginning  of  Secondary  Winding 
fig.  5.    windings  completed 


the  hole  (A),  Fig.  4,  was  made.  This 
is  shown  in  Fig.  5.  The  end  of  the 
primary  winding  is  brought  out  of  the 
same  side  of  the  opposite  bobbin  end. 
Varnish  over  the  last  layer  in  the  primary 
well  with  shellac,  wind  around  two  thick- 
nesses of  heavy  wrapping  paper  and  bind 
in  place  with  a  layer  of  tape  well  shel- 
lacked. 

In  mounting  prepare  a  baseboard 
preferably  of  slate  or  asbestos  of  the  di- 
mensions given  in  Fig.  6,  and  a  yoke  by 
means  of  which  the  transformer  is  bolted 
down  on  the  base  and  a  switch.  For  the 
latter  a  piece  of  1-16  inch  phosphor 
bronze    will    serve   best.      For     contact 
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Seconoary  Terminals 
fig.  6.    switch  and  contact  points 

points  the  writer  used  brass  headed 
paper  fasteners  to  which  the  ends  of  the 
taps  were  soldered,  on  the  under  side  of 
the  baseboard.  Four  binding  posts  are 
placed  on  the  baseboard,  two  for  the 
primary  and  two  for  the  secondary  ter- 
minals. The  switch  and  contact  points 
are  also  shown  in  place  in  Fig.  6. 


Now  slide  the  bobbin  on  the  core,  with 
the  taps  on  the  side,  as  shown  in  Fig. 
7.  The  ends  of  the  laminations  are  bent 
half  over,  and  half  underneath  the  bobbin 
as  shown  in  Fig.  8.  Bend  the  strips  one 
at  a  time,  lapping  the  ends  to  make  a 
good  magnetic  joint.  Make  sure  and 
wedge  the  bobbin  so  it  fits  tightly  on  the 
core.  The  transformer  is  now  bolted 
down  tightly  on  the  base,  as  in  Fig.  9. 
Bore  holes  and  cut  grooves  in  the  under 
side  of  the  board   for  the  connections. 


Primary  Terminals) 

FIG.  7.     BOBBIN  MOUNTED  ON  CORE 

The  wiring  scheme  is  shown  in  Fig.  10. 
Sliding  the  switch  over  the  contact  points 
will  give  a  range  of  from  2  to  30  volts'. 
The  switch  must  not  touch  two  contact 
points  at  the  same  time. 

For  service  on  a  220  volt  circuit,  the 
primary  should  consist  of  twice  as  many 
turns  of  smaller  wire  ;  that  is,  1800  turns 
of  No.  25  gauge  with  the  same  second- 
ary. For  52  volts,  with  the  same  second- 
ary windings,  use  450  turns  of  No.  20 
wire. 

The  writer  has  built  and  operated  with 
complete  success  this  50  watt  unit  as  de- 

Pr/mary 


Secondary  ___ 

FIG.  8.     CORE  LAMINATIONS  BENT  OVER 

scribed.  The  design  is  liberal  and  the 
transformer  will  stand  a  considerable 
overload.  The  primary  connections  are 
to  be  made  direct  to  the  supply  mains 
without  the  use  of  any  resistance  or  im- 
pedance. Possibly,  some  may  desire 
other  secondary  voltages  than  those 
given.     In  this  connection  it  should  be 
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noted  that  about  every  eight  turns  in  the 
secondary  windings  will  give  an  electro- 
motive force  of  one  volt.  Therefore  any 
voltages  may  be  arranged  for  by  bring- 
ing out  taps  from  the  secondary  at  any 
desired  multiple  of  eight  turns. 

Some  may  desire   a   larger  transfor- 
mer, and  data  is  here  given  for  a   ioo 
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Primary  Terminal' 
FIG.  9.     TRANSFORMER  BOLTED   TO   BASE 

watt  unit  of  the  same  type,  the  method 
of  building  being  the  same  as  already 
described. 

The  core  laminations  are  to  be  cut 
1 8  by  2  inches,  and  enough  provided  for 
a  pile  i3/2|  inches  high  when  pressed 
tightly  together. 

The  bobbin  should  be  six  inches  long. 
Make  a  wooden  form  six  inches  by  two 
(inches  wide  by  1^2  inches  thick,  on 
which   the  bobbin   is   constructed.     Cut 
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FIG.    10.     WIRING    SCHEME 

the  fiber  or  cardboard  for  the  tube,  7J/2 
by  6  inches,  making  the  lap  or  seam  in 
the  middle  of  one  of  the  sides.  The 
end  pieces  should  be  about  3^4  by  4% 
inches.  The  hole  in  the  center  of  the 
end  pieces,  for  the  tube,  is  cut  i5^  by 
2]/&  inches. 

The  secondary  consists  of  138  turns 
of  No.  10  double  cotton  covered  wire, 
of  which  between  two  and  three  pounds 


will  be  required.  The  No.  10  wire  is 
very  heavy  and  stiff,  and  it  would  be 
much  easier  to  use  two  strands  of  No. 
13  wire  wound  side  by  side.  This  will 
have  practically  the  same  carrying 
capacity  as  one  strand  of  No.  10. 

Taps  should  be  soldered  to  both  of  the 
No.  13  wires  and  be  brought  out  as 
follows : 

At  the  9th  turn  for  two  volts,  at  the 
23rd  turn  for  five  volts,  at  the  46th  turn 
for  ten  volts,  at  the  69th  turn  for  fifteen 
volts,  at  the  92nd  turn  for  20  volts, 
at  the  115th  turn  for  25  volts,  at  the 
138th  turn  for  30  volts.  About  every 
five  turns  will  give  a  secondary  e.  m.  f. 
of  one  volt. 

The  primary  winding  consists  of  500 
turns  of  No.  20  double  cotton  covered 
wire  wound  over  the  secondary  with 
adequate  insulation  between  the  two 
windings.  Each  layer  of  the  primary  as 
well  as  the  secondary  should  be  var- 
nished over  with  shellac  as  wound.  For 
other  supply  voltages,  retaining  the 
same  secondary  winding,  the  primary 
should  consist  of  260  turns  of  No.  17 
gauge  for  a  52  volt  circuit,  1,000  turns 
of  No.  23  gauge  for  a  220  volt  circuit. 

A  low  voltage  transformer  is  very 
convenient  to  operate  small  electrical 
toys  and  to  ring  bells.  A  late  applica- 
tion is  to  have  a  small  low  voltage  light 
mounted  on  the  door  casing  so  as  to 
cast  its  rays  on  the  keyhole.  Such  a 
light  can  be  connected  in  parallel  on  the 
regular  door  bell  circuit  with  a  separate 
push  button  if  a  small  step-down  trans- 
former is  used  on  the  bell  circuit.  A 
lamp  of  the  same  voltage  as  that  sup- 
plied by  the  transformer  must  be  used. 
The  full  arrangement  is  shown  in  Fig.  1 1 . 

Last  Christmas  the  writer  made  a 
small  switchboard  with  separate  switches 
for  lamps  of  each  color,  by  moans  oi 
which  all  the  red  lamps  couhl  be  lighted 
at  once,  then  the  blue,  the  white,  the 
green  and  the  yellow,  and  finally  any 
combination  or  all  together.  The  e fleet 
was  very  pleasing.  The  wiring  scheme 
is  shown  in  Fiff.  12.     Regular  fourteen 
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volt  lamps  connected  together  in  parallel 
and  supplied  by  a  fourteen  volt  tap  from 
a  step-down  transformer,  were  used.  A 
separate  line  was  run  into  the  tree  from 
each  switch  for  the  lamps  of  each  color, 
and  one  common  or  neutral  line  was  pro- 

\  \  Permanent  110  Volt  Connections 
|QPr  Transformer 


NJzcw 
I   Voltage 


FIG.   11.     TRANSFORMER    USED    AS    BELL    RINGER 
AND   FOR    LOW   VOLTAGE    LAMPS 

vided  to  which  the  other  terminals  of 
all  the  lamps  were  connected. 

Low  voltage  lamps  will  be  found  very 
convenient  about  the  home,  as  in  the  dark 
room,  the  pantry,  the  closets,  the  cup- 
board, the  refrigerator,  in  front  of  the 
alarm  clock  in  the  bedroom  and  on  the 
sewing  machine.  If  desired,  a  switch 
can  be  very  easily  arranged  to  switch 
on  the  light  when  a  door  is  opened. 

Bare  the  thick  lead  for  about  an  inch 
at  the  ends  of  two  drawing  pencils.  At 
the  other  ends  cut  two  notches  through 
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Transformer. 
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Common  Wire-s 


FIG.   12.     TRANSFORMER     USED    FOR     CHRISTMAS 
TREE  LIGHTING 

the  wood  to  the  lead,  attaching  two 
pieces  of  bare  copper  wire  about  No.  16 
gauge,  being  sure  there  is  good  contact 
between  the  copper  and  the  graphite. 
Applying  ten  or  fifteen  volts  pressure 
bring  the  points  of  the  pencils  together 


and  then  withdraw  them  slightly.  A 
dazzling  arc  will  result.  Twenty  or 
25  volts  will  consume  the  pencils  rapidly. 

Charges  of  powder,  flashlight  mix- 
tures or  explosive  gases  may  be  fired 
very  safely  with  low  voltage  current. 
Use  No.  32  iron  wire,  a  spool  of  which 
may  be  obtained  at  any  five  or  ten  cent 
store.  Run  two  No.  16  gauge  wires 
from  the  transformer  over  to  the  pow- 
der, between  the  ends  of  which  connect 
a  piece  of  the  iron  wire  two  or  three 
inches  long.  Imbed  this  in  the  powder 
to  be  fired,  then  move  the  switch  over 
to  the  five  or  ten  volt  tap  on  the  trans- . 
former  and  the  small  piece  of  iron  wire 
will  instantly  fuse,  igniting  the  powder. 

Twist  about  two  feet  of  No.  28  Calido 
wire  around  a  piece  of  glass  tubing,  Fig. 
13,  to  be  bent,  winding  the  coils  close 

Test  Tube  , j-Q 

Transecmir 
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Heat/ngGlass  Tube 
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FIG.  13.     HEATING     A     GLASS     TUBE     AND     THE 
CONTENTS   OF  A  TEST   TUBE 

together.  Apply  about  25  volts,  and  if 
the  glass  does  not  become  soft  enough 
shortly,  use  the  30  volt  tap,  and  if  this 
does  not  do  the  work,  shorten  the  heat- 
ing element  a  turn  or  two.  However, 
if  the  temperature  is  raised  too  high, 
the  wire  will  simply  fuse  and  melt  at 
some  point.  ' 

Take  a  test  tube,  Fig.  13,  and  twist 
around  the  top  of  it  one  end  of  a  piece 
of  bare  No.  16  gauge  copper  wire  about 
a  foot  long.  Twist  another  piece  around 
the  bottom.  Measure  off  about  two  feet 
of  No.  28  Calido  wire.  Attach  one  end 
securely  to  one  of  the  copper  wires  by 
twisting  tightly  several  times.  Then 
wind  the  Calido  wire  around  the  test 
tube,  in  a  helix  up  to  the  other  copper 
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wire  to  which  the  end  is  to  be  secured  as 
shown  in  Fig.  13.  Fill  the  tube  with 
the  fluid  it  is  desired  to  heat,  and  con- 
nect to  the  transformer  terminals. 
Twenty-five  or  30  volts  will  soon 
bring  the  fluid  up  to  the  boiling  point. 


Watch  Demagnetizers 

Those  who  carry  a  watch  while  work- 
ing about  dynamos,  motors  or  in  elec- 
trical laboratories  soon  find  their  time- 
keeper inaccurate.  The  steel  of  the 
watch  has  been  magnetized.  To  demag- 
netize it,  the  watch  must  be  placed  in  a 
field  of  magnetic  lines  produced  by 
alternating     current     and      withdrawn 


WATCH  DEMAGNETIZES 

slowly.  The  Green  automatic  demag- 
netizer  shown  in  the  accompanying  illus- 
tration consists  of  a  motor  driven  alter- 
nator that  sends  current  back  and  forth 
around  the  coil  at  the  top.  The  circular 
opening  is  thus  filled  with  lines  of  force 
that  change  direction  as  often  as  the 
current  alternates  in  the  coil.  By  plac- 
ing the  watch  at  the  center  of  the  coil, 
starting  the  motor  and  slowly  withdraw- 
ing the  watch,  it  becomes  demagnetized. 
The  device  is  powerful  enough  to 
demagnetize  a  steel  bar  4  by  2  by  2 
inches. 


30UNDI *y 
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Motor  Operated  Bell 

The  Adnil  Company  of  London  is 
making  an  electric  motor  driven  bell.  It 
is  intended  to  be  used  where  a  very  loud 
sound  is  needed,  as  in 
factories,  mines  or  rail- 
ways, and  it  is  very 
useful  as  a  fire  alarm 
bell  since  the  sound  can 
be  heard  above  the 
noise  of  the  machinery. 
It  is  operated  by  the 
small  ironclad  motor 
which  is  placed  under  the  gong  and  the 
motor  is  very  well  protected  from  injury 
in  this  position.  The  "gigantic"  bell,  as 
it  is  called,  is  made  to  run  either  on  direct 
or  alternating  current.  The  size  of  the 
gong  is  listed  up  to  20  inches  diameter, 
but  very  large  ones  of  a  yard  diameter  are 
also  made  for  special  cases.  The  same 
firm  has  a  gas  and  water  tight  bell  in 
which  the  hammer  rod  is  connected  to 
the  armature  by  means  of  a  ball  joint 
embedded  in  gasoline.  This  makes  the 
connection  quite  tight  and  at  the  same 
time  allows  of  an  easy  movement  of  the 
hammer, 
sound. 


Such  bells  give  a  very  loud 


Shock  Absorber  in  a  Rosette 


A  shock  absorber  as  a  part  of  an  ordi- 
nary ceiling  rosette  from  which  incan- 
descent lamps  are  suspended  by  drop 
cord  is  the  subject  of  a  patent  issued  to 


SHOCK  ABSORBER 

S.  B.  Paine,  Newton.  Mass.  The  cord 
from  the  circuit  is  tied  In  a  knot  in  the 
top  of  a  tubular  plug  which  rests  upon 
some  clastic  material,  preferably  u-lt. 
thus  forming  a  cushion. 
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Electro-Magnet  with  Automatic 
Switch 

The  magnet  here  described  consists  of 
essentially  two  parts  which  when  com- 
pletely assembled  form  a  very  neat  and 
practical  instrument.  The  cut  is  actual 
size.  The  outside  portion — cover  and  at- 
tachments— consists  of  a  cup  shaped 
shell  (A)  and  a  ring  (R)  fitted  into  a 
hexagonal  shank  (I),  which  can  move 
up  and  down  slightly,  due  to  the  elas- 
ticity of  spring  (H)  surrounding  (I). 
The  spring  is  held  in  place  by  washer 


u  s  c 

SMALL  ELECTRO-MAGNET 

(J)  and  screw  (L)  which  has  a  shank 
(L').  Two  binding  posts  are  arranged 
on  the  cup  for  connections  as  shown. 

The  electro-magnet  is  composed  of  a 
soft  iron  core  (B)  having  a  brass  washer 
(C)  riveted  at  (U)  and  a  soft  iron 
washer  (E)  riveted  at  (L'),  the  opposite 
end  of  core  (B).  The  soft  iron  washer 
(F)  supports  a 'spring  (F')  which  is 
insulated  therefrom  and  has  a  hole 
pierced  at  (M).  The  tendency  of  this 
spring  is  upward.  The  space  on  core 
(B)  between  the  brass  washer  (C)  and 
the  iron  washer  (E)  is  wound  with  No. 
22  s.c.c.  wire.  Core  (B)  should  be  in- 
sulated by  winding  on  a  thickness  of 
good  wrapping  paper  before  winding 
with  the  magnet  wire.  Paint  the  wash- 
ers on  the  inside  with  a  good  insulating 
varnish  or  line  with  paper.  Spring  (H) 
is  slightly  more  powerful  than  spring 
(F).  The  brass  washer  (C)  is  riveted 
to  cup  (A)  at  (T),  which  seals  the  de- 


vice. The  soft  iron  washer  conducts 
the  magnetism  from  core  (B)  to  shell 
(A),  which  acts  as  one  pole  of  the  mag- 
net, the  core  acting  as  the  other  pole. 

When  the  binding  posts  are  connected 
to  a  suitable  battery  no  action  takes 
place  until  the  device  is  lifted  by  handle 
(R),  when  the  weight  of  the  device  acts 
against  the  spiral  spring  (H).  At  the 
same  time  spring  (F)  rises  and  makes 
contact  at  point  (Q).  This  allows  the 
current  to  pass  from  binding  post  (N), 
through  connecting  wire  (G)  to  the  coil 
and  out  of  the  coil  at  (S),  through 
spring  (F)  and  binding  post  (O). 

The  device  thus  acts  as  its  own  switch. 
If  the  experimenter  wishes  to  lay  it  aside 
now  and  then  while  experimenting,  it 
is  not  necessary  to  disconnect  the  bat- 
teries each  time.  The  act  of  laying  it 
aside  breaks  connections  at  (Q)  and 
saves  the  batteries  from  useless  discharg- 
ing. 

This  device  will  lift  several  pounds  on 
one  dry  cell. — Clarence  Hurlbut. 


A  Homemade  Electric  Sign 

A  merchant  in  a  small  town,  who  was 
confronted  with  the  problem  of  making 
his  sign  luminous  without  the  expense 


HOMEMADE  ELECTRIC  SIGN 

of  buying  an  electric  one,  solved  the 
problem  by  fastening  a  piece  of  pipe 
crosswise  over  his  sidewalk  signboard 
and  rigging  up  an  electric  bulb  in  a 
parabolic  shade  on  either  end  of  it.  The 
light  was  thus  directed  upon  his  busi- 
ness announcement,  which  was  rendered 
quite  prominent. 
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Increasing  a  Telephone's  Range 
of  Usefulness 


It  sometimes  happens  that  two  people 
in  adjoining  offices  desire  to  use  the 
same  telephone.  If  the  partition  be  a 
light  wooden  one,  this  can  be  accom- 
plished very  B 
easily  by  mak- 
ing use  of  a 
swinging  shelf 
a  s  illustrated 
in  the  cut.  A 
small  opening 
similar  to  a 
cashier's  win- 
do  w  is  cut 
through,  and 
the  shelf  is 
equipped  with 
two  sides 
which  just  fit 
into  the  open- 
ing. Both  par- 
ties thus  have  A 
the  use  of  theSWINGINiNT|L^0HK0NESHELF 
same  telephone,  while  at  the  same  time 
both  offices  are  entirely  private  and  shut 
off  from  each  other. 


A  Floor  Tread  Switch 

A  simple  and  effective  floor  tread 
switch  may  be  made  cheaply  in  the  fol- 
lowing manner: 

Bore  two  holes  through  the  floor  about 
il/2i  inches  apart,  at  a  point  where  there 


in 


FLOOR  TREAD  SWITCH 

is  the  most  wear  from  constant  treading 
of  persons  coming  in  or  going  out  the 
door.    Next  secure  two  flat  headed  brass 


screws  (A)  long  enough  to  go  through 
the  floor.  To  each  of  these  fasten  an 
end  of  copper  wire.  Tack  a  piece  of 
tin  (B)  about  8  by  6  inches  directly  over 
the  two  screws,  securing  it  only  at  one 
end  as  shown.  Lay  a  light  rug  over  the 
tin,  place  the  bell  in  any  desired  position 
and  the  alarm  is  finished.  Anyone 
opening  the  door  and  stepping  into  the 
hallway  will  readily  be  detected. 

Stanley  Helverson. 


Neat    Fastening    for    Entrance 
Wires 

Two  porcelain  insulators  on  wooden 
brackets   are  often  provided  to  anchor 

a  pair  of  wires  where  -~^ ^»  — -*.„..,„ 

they  enter  a  building.   |jjf»'«|^§ 

A  deviation  from  this   WmB)0J 

method    is    presented  f^<|| 

in  the  Universal  insu-  jfM' 

lator,  consisting-  of  a  f^Sj^K! 

single  piece  of  mold-    ^ 

ed  porcelain.  Grooved  || 

knobs  at  right  angles    --■ 

to     the     main     body 

form    a    support    for 

each  wire  and  present  'f|^ 


pleasing     appear- 


and 


Electro-Plating    on    Glass 
Porcelain 

A  new  method  of  electro-plating  upon 
glass,  porcelain  and  the  like,  which  is 
said  to  give  very  good  results,  is  the 
invention  of  an  Italian  engineer,  O.  Ma- 
rino, and  he  obtains  an  adherent  de- 
posit of  different  metals  on  such  sur- 
faces. 

In  the  first  place,  the  surface  of  the 
glass  is  roughened  in  the  sand  blast,  then 
it  is  covered  with  a  paste  made  with  dyro- 
fluoric  acid  and  a  chloride  or  other  salt 
of  the  metal  which  is  to  be  deposited  on 
the  surface.  Then  the  object  is  put  in  an 
electro-plating  bath  in  order  to  receive 
a  coaling  of  the  metal,  the  deposit  tak- 
ing place  on  the  adhesive  conductive 
paste. 
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Improvement  in  Moving  Picture 
Machines 


A  very  ingenious  arrangement  of  a 
number  of  tungsten  lamps  of  a  special 
type  has  been  proposed  by  a  French  in- 
vestigator to  replace  the  arc  lamp  for  use 
with  moving  picture  machines.  The  arc 
lamp  is  objectionable  owing  to  the  enor- 
mous amount  of  heat  developed  which 


close  to  it.  The  lamp  has  a  small  spiral 
filament  and  has  a  bulb  only  a  half-inch 
in  diameter.  It  is  at  once  evident  that 
a  much  greater  percentage  of  the  total 
light  is  made  use  of  in  this  case.  There 
is  no  danger  of  the  lens  cracking  because 
there  is  but  little  heat  developed  by  the 
lamp. 

The  arrangement  actually  proposed  is 
to  place  a  large  number  of  these  special 


often  sets  fire  to  the  inflammable  films, 
causing  fatal  panics  in  several  cases. 
Aside  from  this  danger  there  is  a  fur- 
ther objection,  owing  to  the  discomfort 
of  the  operator  from  the  excessive  heat. 
In  order  to  clearly  describe  this  proposed 
arrangement  a  brief  outline  of  the  optics 
of  the  subject  must  be  indulged  in. 

With  every  arc  lamp  used  in  connec- 
tion with  moving  picture  machines  there 
are  a  number  of  lenses.  To  us  only  one 
lens — the  condenser — is  of  interest.  This 
lens  gathers  the  light  rays  and  sends 
them  in  a  bundle  to  the  other  lenses,  as 
shown  in  Fig.  i  by  the  parallel  lines. 
The  amount  of  the  total  light  depends 
on  the  solid  angle  subtended  by  the  lens. 
Owing  to  the  excessive  heat,  the  lens 
must  be  kept  at  a  considerable  distance 
from  the  arc  in  order  to  avoid  cracking 
the  lens.  It  will  be  noted  that  the  fur- 
ther away  from  the  arc  the  lens  is  placed 
the  smaller  is  the  angle  subtended,  and 
therefore  the  less  is  the  amount  of  light 
gathered  by  the  condensing  lens.  In 
other  words,  a  large  amount  of  the  total 
light  is  not  made  use  of  when  the  lens  is 
at  a  considerable  distance  from  the  light 
source.  In  Fig.  2  is  shown  a  special 
tungsten  lamp  of  high  candlepower,  ar- 
ranged  with   the   condensing  lens   very 


lamps  on  a  wheel  with  the  condenser 
located  as  shown  in  Fig.  3.  The  wheel 
is  revolved  so  that  a  lamp  is  opposite 
the  lens  when  a  picture  on  the  film  is  in 
proper  position  to  be  projected  on  the 
screen.  The  lamps  are  connected  so  that 
only  the  lamp  in  front  of  the  lens  is 
lighted.  In  order  that  the  lamps  will 
give  a  high  candlepower  they  are  burned 
at  an  excessively  high  voltage.  Being 
burned  only  for  very  short  intervals,  the 
life  of  the  lamps  will  be  sufficiently  long 
to  warrant  their  use  in  this  manner.  A 
proper  reflector  behind  the  "lamp  in- 
creases the  amount  of  useful  light  ob- 
tained from  the  lamp. 

In  ordinary  moving  picture  machines 
about  sixteen  pictures  are  thrown  on  the 
screen  per  second,  hence  if  there  are 
sixteen  lamps  on  the  wheel,  the  latter 
must  revolve  once  per  second.  While 
the  arrangement  has  not  yet  been 
adopted,  it  shows  great  possibilities.  It 
would  decrease  bills  and  add  to  the  com- 
fort of  the  operator  and  safety  of  the 
audience. 


To  straighten  short  wires  lay  one  or 
two  at  a  time  upon  a  flat  board  and 
place  another  board  upon  them.  Roll 
the  top  board  back'  and  forth,  pressing 
down  upon  it. 
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For  the  Amateur  Wireman 

In  wiring  a  house  it  is  frequently  nec- 
essary to  run  tubing  through  two  con- 
secutive timbers  and  sometimes  these 
may  be  quite  a  distance  apart.  It  may 
be  easy  to  get  at  either  side  to  bore  the 
holes  for  the  tubing,  but  if  a  hand  hole 


Heavy  Wire 
method   of   drawing   tubing   through 
consecutive  timbers 

is  not  made,  it  is  impossible  to  get  the 
tubing  started  through  the  second  hole. 
The  illustration  shows  a  very  simple 
method  by  which  it  may  be  quickly  done 
without  tearing  up  boards  or  making 
unnecessary  holes. 

Two  holes  are  made  through  the  tub- 
ing at  right  angles  to  each  other  and 
just  far  enough  from  the  end  to  prevent 
pulling  out.  Now  thread  a  small  piece 
of  cleaned  bell  wire  in  one  pair  of  holes, 
then  through  the  other  two  and  splice  the 
two  ends,  leaving  two  small  loops  at 
right  angles.  Take  another  piece  of  wire 
of  more  than  sufficient  length  to  reach 
to  the  second  hole  and  stick  through  the 
two  loops.  Splice  to  itself,  turning  all 
ends  backward  so  they  will  not  catch  on 
the  hole.  With  the  aid  of  a  piece  of 
heavy  copper  wire  with  its  end  cleaned 
and  bent  in  a  hook,  the  bell  wire  may 
readily  be  caught  and  pulled  through. 
When  the  tubing  reaches  the  hole,  the 
small  bell  wire  loops  guide  it  into  the 
hole. 


Pliers  Made  from  Fiber 


For  anyone  that  is  called  upon  to 
remove  "blown"  cartridge  fuses  from 
circuits  in  difficult  places,  as  from  the 
back  of  switchboards  or  from  any  other 
live  circuits  where  there  is  no  switch  to 
open  the  circuit  while  replacing  a  fuse,  I 


have  found  a  pair  of  gar  pliers  made  of 
fiber  5-16  inch  thick  just  the  thing.  Such 
a  tool  is  easily  made  after  examining  an 
ordinary  pair  of  pliers,  and  the  two  parts 
may  be  riveted  together  with  the  rivet- 
holes  countersunk  and  filled  with  shellac, 
sealing  wax,  etc. 

The  pliers  come  in  handy  around  all 
live  circuit  work  and  their  use  in  replac- 
ing a  fuse  in  a  circuit  that  has  a  "short" 
on  it  may  save  the  owner  a  pair  of 
burned  fingers.  Anton  Pertle. 


A  Cheap  Mellow  Light 

When  the  tungsten  lamp  appeared  it 
was  hailed  as  the  beautiful  white  light. 
The  efficiency  of  the  tungsten  lamp  is 
about  three  times  that  of  the  old  carbon 
lamp.  In  fact,  the  latest  tungsten  lamps 
give  us  one  candlepower  with  an  ex- 
penditure of  only  1.2  watts,  while  the 
carbon  lamp  produces  the  same  amount 
of  light  for  an  expenditure  of  over  three 
watts.  In  order  to  produce  certain  aes- 
thetic effects  a  more  yellowish  light  is 
sometimes  desired.  Often  there  is  a  de- 
sire for  a  soft  mellow  light  of  a  color 
approximating  that  of  the  inefficient  car- 
bon lamp.  It  is  a  mistake  to  install  car- 
bon lamps  for  this  purpose,  however,  on 
account  of  their  inefficiency. 

Take  a  tungsten  lamp  and  dip  it  into 
a  coloring  solution  of  the  proper  hue. 
A  soft  mellow  light  is  thus  obtained  with 
an  efficiency  as  high  as  1.5  watts  per 
candle.  Lamps  are  easily  colored  by  the 
use  of  gelatine.  A  small  amount  of 
gelatine  is  soaked  in  cold  water,  then 
boiled  and  strained  through  a  cloth.  An 
analine  dye  of  the  desired  color  is  now 
mixed  in  water  and  added  to  the  solu- 
tion and  the  lamp  is  dipped  and  allowed 
to  cool. 

A  more  satisfactory  method  is  to  use 
a  celluloid  solution.  Take  old  photo- 
graphic films  and  dissolve  them  in  ether 
and  alcohol  of  equal  parts.  The  coloring 
solution  is  then  added  and  the  lamp  is 
dipped.  This  latter  method  produces  a 
coating  which  has  the  advantage  of  being- 
impervious  to  water. 


SCIENCE  EXTRACTS  FROM  FOREIGN  JOURNALS 


REFINEMENT  OF  ELECTRICAL 
MEASUREMENTS 


It  would  not  be  thought  that  a  solu- 
tion of  i -200,000 ,000th  part  of  any  sub- 
stance in  water  would  give  any  kind  of 
an  effect  which  could  be  measured,  but 
even  this  exceedingly  minute  quantity 
was  noted  by  M.  Grumbach  in  some  re- 
cent experiments  which  he  made  at 
Paris,  according  to  his  report  to  the 
Academy  of  Sciences.  He  made  use  of 
bichromate  of  potash  in  this  case,  and  in 
order  to  detect  it  in  the  solution  he  de- 
vised an  apparatus  somewhat  like  a  bat- 
tery cell,  with  a  pair  of  plates  dipping 
in  a  liquid,  but  using  two  separate  ves- 
sels connected  together  by  a  short  tube, 
with  a  plate  in  each  vessel.  Both  were 
filled  with  acid  solution,  and  the  bichro- 
mate in  very  small  quantity  was  added 
to  one  vessel.  By  using  a  very  sensitive 
instrument  to  measure  the  electrical  ef- 
fect, he  found  that  he  could  still  observe 
an  action  when  the  amount  of  bichro- 
mate was  not  more  than  above  stated. 
From  this  it  will  be  seen  that  our  modern 
methods  of  measurement  are  becoming 
more  exact  than  ever.- — Report  of  the 
Academie  des  Sciences,  Paris. 


AGING  CHEESE  ELECTRICALLY 


We  have  already  heard  of  aging  wines 
by  electricity,  but  the  newest  idea  is  the 
aging  of  cheese.  M.  Gokkes  of  Rotter- 
dam claims  to  be  able  to  do  this,  and  he 
takes  fresh  cheese  and  applies  alternat- 
ing current  to  it,  using  a  high  voltage 
of  about  10,000  volts.  The  cheese  is  put 
in  a  receptacle  which  corresponds  to  its 
shape,  but  it  is  not  tightly  enclosed  as  it 
is  found  that  the  air  should  act  on  the 
cheese  at  the  same  time  that  the  current 
is  passing.  It  takes  only  a  short  time, 
about  24  hours,  to  carry  out  the  process, 
and  the  cheese  is  said  to  have  all  the 
properties  of  naturally-aged  cheese. — 
ha  Nature,  Paris. 


POWER  FROM  THE  OCEAN  WAVES 

Every  now  and  then  we  hear  of  proj- 
ects for  getting  electricity  from  the  sea, 
that  is  of  using  the  waves  so  as  to 
operate  plants  for  producing  current. 
There  is  nothing  impossible  of  course  in 
the  idea  of  using  the  great  force  of  the 
waves,  and  it  only  remains  to  find  a 
happy  idea  for  doing  this.  An  Italian  of- 
ficer, Col.  Agostino  Ravelli,  claims  to 
have  done  this,  and  his  patents  are  to  be 
put  in  practice  by  a  Milan  company 
which  was  formed  not  long  since. 
The  idea  is  to  make  some  experimental 
machines  on  a  large  enough  scale  to 
prove  that  the  plan  is  a  feasible  one  and 
then  it  will  not  be  hard  to  get  capital 
engaged  in  the  scheme.  —  Industrial 
Italian. 


PROPOSED  LONDON  POSTAL  SUBWAY 


An  interesting  project  is  the  new 
postal  subway  for  London,  and  it  seems 
likely  that  it  will  be  carried  out,  as  an 
official  commission  has  been  looking  up 
the  matter  and  made  a  favorable  report 
on  the  question  not  long  ago.  The  en- 
gineers think  that  a  small  subway  tun- 
nel with  trains  of  cars  for  carrying  only 
the  sacks  of  mail  matter  can  be  run 
without  trouble,  and  this  will  take  a 
good  part  of  the  mail  traffic  off  the 
streets,  which  are  already  overcrowded. 
A  tube  will  be  laid,  six  or  seven  feet  in 
diameter,  so  as  to  hold  two  tracks  of  two- 
foot  gauge  for  the  small  mail  cars. 
These  are  to  be  small  motor  cars  built 
like  a  subway  car  in  miniature,  and  will 
run  at  40  miles  an  hour.  But  they  are 
to  run  automatically  without  needing  a 
motorman.  It  is  claimed  that  36,000 
mail  bags  an  hour  can  be  transported 
in  this  way.  Probably  a  line  of  some 
length  will  be  run  in  the  first  place  in 
order  to  try  it,  and  then  if  all  works  well 
the  different  postoffices  throughout  the 
city  will  be  connected  in  this  way. — In- 
dustrie Electrique,  Paris. 


POPULAR  ELECTRICITY 


203 


NAPLES  DEEP  RUNNING  SUBWAY 


Naples  is  to  have  a  line  of  electric  sub- 
way, according  to  the  present  plans.  It 
will  run  across  the  city  and  thus  bring 
the  different  quarters  within  easy  reach 
of  each  other.  What  will  make  the  new 
subway  unique  in  some  places  is  that  it 
is  to  run  about  500  feet  below  ground, 
especially  when  under  the  elevated 
heights  of  Vomero,  overlooking  the  sea. 
Electric  elevators  will  be  needed  in  quite 
a  number  of  the  stations  in  this  part  of 
town  so  as  to  bring  passengers  to  the 
surface.  Near  the  city  limits,  the  sub- 
way will  make  connection  with  the  elec- 
tric line  which  is  now  running  in  the 
neighborhood  of  Vesuvius,  and  at  the 
other  end  it  will  be  continued  by  a  subur- 
ban tramway  line  which  runs  for  some 
distance  into  the  country.  Laid  out  on 
about  the  same  lines  as  the  Paris  Metro- 
politan, the  Naples  subway  will  have  a 
double  track  tunnel,  with  trains  of  four 
cars  in  general.  The  cost  of  the  work  is 
estimated  at  $6,000,000. — Genie  Civil, 
Paris. 


CENTRAL  STATION  POWER  IN  TIME  OF 
STRIKES 


ELECTRIC  CARS  OF  ALUMINUM 


One  of  the  Swiss  electric  tramway 
companies  is  commencing  to  build  its 
cars  of  aluminum,  at  least  a  good 
part.  One  reason  for  using  this  metal 
is  that  the  weight  of  the  car  is  much 
lessened  and  another  point  is  that  the 
painting  of  the  car  lasts  much  longer. 
It  was  found  that  cars  built  with  iron 
plates  soon  showed  rusting,  and  the  paint 
suffered  much  from  this.  In  Zurich, 
where  the  new  method  is  being  tried,  this 
is  an  important  point,  as  the  cars  are 
painted  in  a  light  color.  In  the  first 
place  the  metal  was  used  for  the  roofs 
of  the  cars,  and  the  result  was  so  good 
from  the  absence  of  rust  that  it  was  de- 
cided to  go  further  and  to  use  it  for  the 
body  covering  of  the  car  and  part  of  the 
flooring.  A  metal  known  as  dura- 
aluminum  is  used  here,  and  it  has  a 
small  amount  of  copper  added  so  as  to 
make  it  harder. — L'  Elcctricicn,  Paris. 


A  somewhat  curious  point  about  the 
English  coal  strike  is  that  it  is  likely  to 
have  a  good  effect  on  the  electrical  in- 
dustry, and  this  in  an  indirect  way. 
Factories  in  several  of  the  large  centers 
had  to  shut  down  for  want  of  coal,  but 
on  the  other  hand  the  factories  which 
were  fitted  with  electric  motors  were 
able  to  keep  on  running  as  usual.  This 
is  due  to  the  large  coal  supplies  which 
the  electric  stations  took  care  to  store 
up  before  the  strike,  so  that  they  had 
enough  coal  to  keep  them  running  for 
three  months.  As  a  result,  it  is  very 
likely  that  the  other  manufacturers  will 
be  led  to  subscribe  for  a  current  supply 
and  this  will  naturally  benefit  the  central 
stations  and  the  electrical  industry  in 
general. — Industrie  Electrique,  Paris. 

WIRELESS  FROM  AIRSHIPS 


Considerable  progress  is  being  made  in 
sending  wireless  messages  from  airships 
in  Germany.  Among  the  leading  work- 
ers is  F.  Eckelmann,  chief  engineer  of 
the  "Albatros"  aeronautic  establishment, 
and  he  is  now  able  to  send  and  receive 
at  distances  up  to  100  miles.  Instead  of 
his  first  storage  battery,  which  proved 
to  be  very  heavy,  he  now  uses  a  small 
dynamo  which  is  run  by  the  airship 
motor.  It  was  found  that  the  heavy 
copper  wire  of  300  feet  length  hanging 
down  from  the  airship  caused  a  bad 
effect  from  its  swinging,  and  rocked  the 
airship,  so  that  now  he  uses  an  antenna 
made  up  of  jointed  sections  of  30  feet 
each  and  finds  this  to  be  much  better. 
It  is  hung  down  from  the  fore  end  and 
has  a  lead  ball  fastened  below  so  as  to 
weight  it.  Using  his  wireless  apparatus, 
he  is  able  to  work  with  the  land  stations 
when  flying  as  high  as  2,000  foot  and 
claims  that  he  can  go  much  higher  with- 
out any  trouble.  The  whole  oi  the  wire- 
less outfit  is  made  very  light,  and  does 
not  go  above  70  pounds. — V  ]i\ ccUic.cn, 
Paris. 


of  the 
Wireless 


Whatever  may  have  been  the  status  of 

wireless   telegraphy   before   the   Titanic 

.      disaster,   its   place   is   now 

«??i?gmty  clearly  and  definitely 
marked.  Every  ship  upon 
the  sea  and  upon  the  lakes 
should  be  compelled  by  governmental  au- 
thority to  carry  duplicate  sets  of  high 
efficiency.  These  should  be  upon  the 
topmost  part  of  the  boat,  one  forward 
and  one  aft,  and  provided  with  an  ade- 
quate storage  battery  reserve  to  furnish 
current  to  the  last.  Trained  and  relia- 
ble men — not  youths — should  be  the  op- 
erators, and  at  least  one  of  them  should 
be  constantly  on  watch  day  and  night. 
To  these  men  salaries  should  be  paid 
commensurate  with  one  of  the  most  im- 
portant duties  on  board.  The  wireless 
equipment  on  a  ship  is  no  longer  to  be 
considered  as  a  convenience  to  business 
men  and  as  a  means  of  getting  out  a 
chatty  newspaper  for  the  entertainment 
of  the  passengers.  It  takes  its  place  at 
once  with  the  elaborate  and  costly  sys- 
tems of  railroad  signaling — a  lifesaving 
proposition. 

It  is  true  that  hundreds  went  down 
with  the  Titanic.  But  hundreds  were 
also  saved  and  the  wireless  deserves  the 
credit.  Only  by  the  merest  chance  could 
a  passing  ship  have  saved  the  shivering, 
water-soaked  passengers  on  the  lifeboats, 
before  the  terrible  exposure  had  made  an 
end  of  them.  Wireless  brought  the  help. 
Thanks  to  wireless,  the  lifeboat  must 
once  more  be  considered  a  necessity  on 
the  great  ocean  liner,  instead  of  a  mat- 
ter of  sentiment  assumed  by  steamship 
companies,  who  thought  their  floating 
palaces  unsinkable. 

Another  instance,  demonstrating  the 
great  practical  value  of  wireless  teleg- 
raphy to  maritime  interests,  recently  oc- 


curred on  the  Pacific.  On  March  23, 
the  S.  S.  Enterprise  sailed  from  San 
Francisco,  bound  for  Hilo  in  the  Ha- 
waiian Islands.  Two  days  out,  the  sud- 
den breaking  of  the  tailshaft,  at  one 
o'clock  in  the  morning,  rendered  the 
steamer  helpless.  This  happened  when 
she  was  300  miles  from  land,  and  no 
ship  was  in  sight,  with  bad  storms  prev- 
alent. 

The  Enterprise  is  equipped  with  a 
Marconi  wireless  system,  and  Operator 
J.  B.  Taylor  immediately  began  to  flash 
the  wireless  distress  signal,  "S.  O.  S." 
He  soon  got  a  response  from  the  Marconi 
wireless  station  in  San  Francisco. 

The  president  of  the  steamship  com- 
pany was  at  once  communicated  with, 
and,  from  the  information  given  him  re- 
garding the  position  of  the  Enterprise, 
he  knew  that  the  liner  Lurline,  home- 
ward bound  from  Hawaii,  300  miles 
from  the  Enterprise,  could  reach  her 
more  quickly  than  a  tug  sent  from  San 
Francisco.  Operator  Taylor  was  ad- 
vised and  began  calling  for  the  Lurline. 
He  very  shortly  picked  her  up,  and  she 
immediately  started  at  full  speed  to  the 
rescue  of  the  distressed  steamer.  At 
three  o'clock  in  the  afternoon  of  March 
27,  the  Lurline,  proudly  leading  her  cap- 
tive, safely  reached  the  harbor  of  San 
Francisco. 

Before  the  day  of  the  wireless,  the  ac- 
cident to  the  Enterprise  would  have  re- 
sulted very  seriously.  About  eleven  or 
twelve  days  would  have  elapsed  before 
the  non-arrival  of  the  liner  attracted  at- 
tention. Furthermore,  a  month  or  two 
would  possibly  have  gone  by  before 
steamers  sent  in  search  would  be  able  to 
locate  her.  In  the  meantime,  those  on 
board  the  drifting  steamer  would  suffer 
severe  hardships,  while  underwriters  and 
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owners,  shippers  and  consignees,  as  well 
as  the  relatives  and  friends  of  the  miss- 
ing ones,  would  be  put  to  much  expense 
and  be  burdened  with  extreme  worry. 

With  instances  such  as  these,  and  that 
of  the  "Republic,"  wireless  telegraphy 
has  assumed  a  position  of  dignity — of 
downright  necessity — in  navigation. 

There  is  fuss  and  worry  and  talk  about 
legislation  restricting  amateur  operators 
: — congressional  committees,  half  a  dozen 
pending,  bills,  visiting  delegations  to 
Washington  and  all  that.  Such  legisla- 
tion is  trivial  compared  with  real  legis- 
lation regarding  this  broader  and  far 
more  vital  aspect  of  the  wireless  ques- 
tion. Legislative  bodies  of  this  and 
other  countries  should  see  to  it  that  laws 
are  passed  requiring  not  simply  a  wire- 
less set  on  every  ship,  but  one  that  will 
work  well  enough,  reach  out  far  enough 
and  be  sufficiently  well  manned  to  ac- 
complish everything,  that  such  a  method 
of  signaling  and  receiving  signals  can  be 
made  to  accomplish. 

At  Gothenburg,  Sweden,  the  coal  for 

household  use  costs  the  consumer  about 

$5.22  per  ton  delivered  and 

Electric  ^        firewood   sawed   and   split, 

Swedish™     delivered  and  Piled  in  the 

rj~~  wood  cellar,  costs  roughly 

Homes  *  ,         ,  ", 

$10.00  per  cord,  and  wood 

is  the  fuel  most  generally  used  for  heat- 
ing, despite  its  high  cost.  Most  of  the 
city's  population  of  170,000  live  in  apart- 
ment houses  and  tenements  and  in  all 
these  buildings  tile  stoves  designed  to 
burn  wood  have  been  built  into  almost 
every  room. 

It  is  said  that  the  heat  that  these  tile 
stoves  give  off  is  pleasant  and  the  econ- 
omy of  fuel  consumption  is  surprising. 
They  require  a  minimum  of  care  and 
attention.  A  wood  fire  is  started  in  the 
morning  and  allowed  to  burn  down  to 
coals,  whereupon  all  the  dampers  are 
tightly  closed,  confining  the  heated  air 
and  gases  to  the  long  winding  flues  that 
fill  the  interior  of  the  stove  and  bringing 
the  whole  to  a  temperature  such  that  it 


radiates  no  small  amount  of  heat.  The 
radiating  surface  is  large,  as  the  stoves 
usually  extend  from  floor  to  ceiling  and 
the  heat  from  a  single  firing  is  retained 
for  twelve  to  fifteen  hours. 

Now  that  electricity  is  becoming  so 
cheap  in  that  country  owing  to  the  great 
development  of  water  power,  electric 
heaters  are  used  in  these  porcelain 
stoves  in  order  to  take  advantage  of 
their  heat-retaining  properties.  Portable 
electric  heating  elements  are  inserted  in 
the  ordinary  combustion  chamber  and 
produce  during  the  night  sufficient  heat 
to  last  throughout  the  following  day. 

It  is  stated  that  the  total  water  power 
of  Sweden  is  10,000,000  horsepower  for 
six  to  nine  months  of  the  year,  and 
2,500,000  horsepower  for  three  months, 
during  the  low  water  period.  Of  this 
total  75  per  cent  is  in  North  Sweden. 
About  1,000,000  horsepower  is  now 
being  utilized  in  Sweden,  half  of  which 
is  hydro-electric  power.  In  some  cities 
the  rates  range  as  low  as  1.07  to  1.61 
cents  a  kilowatt  hour  day  use  and  even 
as  low  as  .54  cent  for  electric  heating 
current  used  at  night. 

Some  recent  experiments  on  the  light 
emitted  by  a  firefly  which  is  found  in 
India  seemed  to  show  that 


the  light  was  of  the  nature 
of  X-rays.     Three  of  the 


The 

Firefly's 
"X-Ray" 

Light  insects  were  placed  on  top 

of  a  photographic  plate- 
holder  which  contained  a  sensitized  plate. 
Although  there  was  interposed  between 
the  insects  and  the  plate  the  platehohler 
slide  of  hard  rubber,  there  was  a  photo- 
graphic action  on  the  plate.  The  action 
not  only  showed  immediately  under  the 
insects,  but  affected  the  whole  plate. 
While  there  may  be  some  error  in  the  ex- 
periments, the  evidence  points  to  the  ra- 
diation from  fireflies  of  that  species  at 
least  as  being  of  a  penetrating  nature 
like  X-rays.  All  other  experiments  seem 
to  show  that  the  radiation  from  the  fire- 
fly is  no  different  than  ordinary  yellow- 
preen  light. 


Teacher— Who  was  the  first  electrician? 
Pupil — Noah.      He    made    the    arc    light    on 
Mount  Ararat. 

On  one  of  the  most  prominent  street  corners 
of  Victoria,  B.  C,  two  Englishmen  were  deeply 
engrossed  in  conversation. 

A  trolley  car  had  turned  the  corner,  stopped 
for  some  passengers  to  alight,  and  started  off 
again,  when  a  man  turned  the  corner  on  the  run 
and  boarded  the  moving  car. 

The  Englishmen  looked  at  each  other  in 
amazement. 

"My  word!  Did  you  see  him  run?"  one  re- 
marked. 

' '  The  blooming  ass ! ' '  replied  his  companion. 
"I  wonder  if  he  didn't  know  there  was  another 
car  in  20  minutes." 

Rook — Taylor  was  always  a  fortunate  man, 
but  doesn't  it  seem  wonderful  that  his  luck 
should  stay  with  him  to  the  very  last? 

Raleigh — How  was  that? 

Eook — Why,  he  was  operated  on  for  the  re- 
moval of  a  pearl  which  he  had  accidentally  swal- 
lowed while  eating  oysters,  and  when  the  pearl 
was  examined  it  was  found  to  be  valuable 
enough  to  pay  for  both  the  operation  and  the 
funeral. 

*  *     * 

A  Yankee  clinched  his  heated  argument  with 
an  Englishman  as  to  the  relative  size  of  the 
Thames  and  Mississippi  by  saying: 

"Why,  look  here,  mister,  there  ain't  enough 
water  in  the  whole  of  the  Thames  to  make  a 
gargle  for  the  mouth  of  the  Mississippi." 

Corporal  (to  soldier  reporting  sick) — What's 
the  matter  with  you? 

Tommy — Pain  in  my  abdomen. 

Corporal — Abdomen !  Abdomen,  indeed !  You 
don't  'ave  no  abdomen;  you  'ave  a  stomick. 
It's  only  orficers  what   'as  abdomens. 

*  *     * 

"Here's  a  nickel,"  said  a  thrifty  housewife 
to  a  tramp  at  the  door.  "Now,  what  are  you 
going  to  do  with  it?" 

"Well,  mum,"  replied  the  hungry  man,  "if 
I  buy  a  touring  car,  I  sha  'n  't  have  enough  left 
to  pay  my  chauffeur;  if  I  purchase  a  steam 
yacht,  there  won't  be  enough  left  to  defray  the 
cost  of  manning  her;  so  I  guess,  mum,  I'll  get 
a  schooner  and  handle  her  myself." 


One  day  in  a  crowded  New  York  car — mostly 
all  women — a  man  gave  up  his  seat  in  due  and 
ancient  form,  whereat  the  pretty  maiden  ex- 
claimed, "You're  a  jewel."  "No,  madam," 
cried  the  man,  "I'm  a  jeweler.  I  set  jewels." 
The  incident  is  now  famous  among  the  wise  in 
Gotham.  *     #     * 

Standing  in  the  middle  of  the  car  tracks  at 
the  corner  of  Broadway  and  Twenty-ninth 
street,  a  much  frustrated  lady  asked  the  traffic 
policeman  where  she  could  get  a  car  to  South 
Ferry.     "Stand  still,  madam,"  was  the  reply. 

Fond  Mother — To  be  quite  frank,  doctor,  the 
poor  girl  has  been  eating  her  heart  out. 

Doctor — Ah,  that's  very  imprudent.  I'll 
have  to  order  a  change  of  diet. 

Dugan,  the  roofer,  was  sent  to  a  millionaire 's 
palatial  home,  to  try  to  find  a  leak  in  the  roof. 

As  he  entered  the  front  hall,  the  butler  whis- 
pered to  Dugan: 

"You  are  requested  to  be  careful  of  the 
hardwood  floors  as  you  go  upstairs,  they've 
just  been  polished." 

"Sure,  there's  no  danger  av  me  slippin'  on 
thim, "  Dugan  replied.  "Oi  hov  spikes  in  me 
shoes. "  *     *     * 

An  Irishman  was  called  upon  to  give  evi- 
dence in  a  shooting  affray. 

"Did  you  see  that  shot  fired?"  asked  the 
magistrate. 

"No,  sor;  but  I  heard  it,"  replied  the  wit- 
ness. 

"That  is  not  satisfactory.     Step  down." 

As  the  Irishman  turned  to  go,  he  laughed, 
and  was  rebuked  by  the  magistrate,  who  told 
him  it  was  contempt  of  court. 

"Did  yez  see  me  laugh?" 

"No;  but  I  heard  you." 

"That  is  not  satisfactory." 

And  then  the  court  laughed. 
*     *     * 

The  teacher  had  asked  the  children  to  write 
their  autobiographies,  and  the  essays  were  very 
materialistic. 

"Now,  children,"  she  said,  "I  don't  want 
you  simply  to  write  the  happenings  of  your 
life;  write  what  you  really  feel  inside." 

Little  Willie,  in  his  second  attempt,  wrote: 
"Inside  I  feel  a  heart,  liver,  lungs  and  stom- 
ach, and  inside  the  stomach  I  feel  an  apple,  a 
corn  ball,  a  pickle  and  a  glass  of  milk." 


POPULAR  ELECTRICITY 


207 


-v-«b 


^"•'ife^t*?? 


From   Elerifirnl  Iudostrits,  London 


Above   is   a   London   cartoonist's   idea   of   an   electrical  convention  and  below  is   our  car- 
toonist's conception.     Neither  one  claims  ever  to  have  been  at  an  electrical  convention. 
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In  this  age  of  electricity  everyone  should  be  versed  in  its  phraseology.    By  studying  this  page  from  month 
to  month  a  working  knowledge  of  the  most  commonly  employed  electrical  terms  may  be  obtained. 


u\wm«imm\\v\\v\\\w\\mwm\\tt«i»uu»musu»mm\w\i«  wwwvwwwvnvwv 


Paraffine. — A  wax  used  in  condensers  and 
other  electrical  apparatus  as  an  insulator.  It 
is  made  by  distillation  from  cannel  coal,  coal 
tar,  or  petroleum. 

Peak  of  Load. — The  greatest  load  an  electric 
power  plant  is  called  upon  to  carry  during  any 
given  period. 

Pendant  Pull  Switch. — A  switch  usually  in- 
stalled in  a  fixture  or  upon  the  ceiling  and 
operated  by  successive  pulls  of  a  cord. 

Permanent  Magnet. — A  bar  of  steel  which 
has  been  magnetized  and  which  retains  its  mag- 
netism after  the  magnetizing  force  has  been 
removed. 

Permeability. — A  term  applied  to  the  ease 
with  which  a  magnetizing  force  such  as  a 
magnet  or  a  coil  of  wire  carrying  current  can 
impart  magnetism  to  another  material  or  body, 
which  accordingly  is  said  to  be  more  or  less 
permeable. 

Permeameter. — An  apparatus  invented  by 
Silvanus  P.  Thompson  for  roughly  measuring 
permeability. 

Phase. — In  alternating  current  the  electro- 
motive force  and  current  each  pass  many  times 
a  second  from  a  zero  value  (OJ  to  maximum 
(  +  ),  then  back  to  zero  (02),  then  to  the  nega- 
tive maximum  value  ( — )  and  thence  back  to 
zero  (03),  as  shown  by  the  diagram.  This 
complete  set  of  values  is  called  a  cycle  and  the 
time  taken  to  complete  a 
cycle  is  a  period.  When 
a  cycle  is  taken  as  a  unit, 
the  phase  is  the  portion 
of  the  cycle  completed, 
as  expressed  by  the  time 
elapsed  of  the  part  of  a 
cycle  completed,  divided 
by  the  total  time  of  the 
cycle  or  a  period.  Thus 
assuming  any  given  point 
in  these  changing  values, 
as  (O,),  the  illustration 
shows  the  portions  of  a  period  which  may  be 
designated  as  %  phase,  %  phase,  %  phase,  etc. 

Phase  Detector. — An  instrument  for  deter- 
mining when  two  alternators  running  in  parallel 
are  producing  currents  of  the  same  phase. 

Photometer. — An  apparatus  for  finding  the 
intensity  of  light  given  by  a  luminous  source. 

Pilot  Lamp. — An  incandescent  lamp  con- 
nected to  the  circuit  of  a  dynamo  so  as  to  show 
the  building  up  of  the  voltage  by  its  brightness 
when  the  machine  is  started. 

Plate    Condenser. — A    condenser    in   which 
glass  upon  which  tinfoil  is  pasted,  is  used. 
Plating  Bath. 


Diagram  of  an 
Alternating  Cur- 
rent Wave 


electricity  metal  is  taken  and  deposited  upon 
articles  suspended  in  it.     (See  Electroplating.) 

Plunger. — A  movable  iron  rod  or  bundle  of 
soft  iron  wires  within  a  solenoid  or  coil  of  wire. 
When  current  is  passed  through  the  wire  the 
plunger  is  drawn  into  the  coil. 

Polarization. — When  a  cell  or  battery  of  cells 
is  connected  to  produce  current  it  is  found  that 
the  strength  of  the  current  falls  off  after  a  few 
minutes  and  may  even  stop.  This  effect  is  due 
to  the  collection  of  hydrogen  bubbles  on  the 
plate  to  which  the  current  is  flowing  in  the  cell. 
The  hydrogen  bubbles  are  electro-positive  and 
set  up  a  counter  electromotive  force  and  are 
also  bad  conductors  and  offer  resistance.  This 
action  of  the  cell  is  termed  polarization,  for 
which  various  remedies  are  applied. 

Polarized  Eelay. — A  relay  in  which  the  two 
coils  are  mounted  on  one  pole  of  a  permanent 
magnet.     When  no   current  flows   through  the 


two  coils  their  cores 


Polarized   Relay 


the  same  polarity 
the  pole  of  the  magnet 
to  which  they  are  at- 
tached. The  tongue  be- 
tween has  an  opposite 
polarity  and  is  attracted 
to  one  or  the  other  of 
the  coil  cores.  If  a  cur- 
rent is  passed  through 
the  coils  their  cores  im- 
mediately become  of  op- 
posite polarity  and  the 
tongue  is  repelled  by  one 
the  other.    If  now  a  cur- 


-The  solution  from  which  by 


core  and  attracted 
rent  be  sent  through  the  coils  in  the  opposite 
direction  the  tongue  flies  to  the  other  side.  A 
properly  made  polarized  relay  is  highly  sensi- 
tive.    (See  cut.) 

Pole  Pieces. — The  extension  of  the  cores  of 
the  magnets  of  a  dynamo,  motor  or  other  device 
depending  upon  the  lines  of  force  from  the  pole 
extensions  for  operation.  Pole  pieces  are  so 
shaped  as  to  give  proper  distribution  of  the 
lines  of  force. 

Pole  Tips. — The  extreme  ends  of  the  pole 
pieces  of  a  field  magnet. 

Porous  Cup. — A  cup  of  unglazed  earthen- 
ware used  in  voltaic  cells  to  separate  two  liquids 
and  yet  allow  action.  The  Daniell  and  the 
Grove  cells  are  examples  of  this  type  of  cell. 

Positive  Electricity. — An  arbitrary  name 
applied  to  the  kind  of  electricity  with  which  a 
piece  of  glass  is  charged  when  rubbed  with 
silk. 

Positive  Plate. — In  a  voltaic  cell  having  a 
zinc  and  copper  plate  it  is  the  zinc  plate.  The 
plate  from  which  current  flows  in  the  cell. 
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An  Ancient  Industry  Electrified 

By   ORIN  EDSON  CROOKER 


The  quarrying  of  marble  for  building 
purposes  is  one  of  the  oldest  industries 
in  the  world,  dating  back  to  the  time  of 
Solomon's  temple  and  probably  earlier. 
The  Parthenon,  the  Hippodrome  and 
other  edifices  of  ancient  Athens  were  also 
built  of  marble,  the  quarrying  of  which 
was  conducted  on  a  large  scale  by  the 
Greeks  over  two  thousand  years  before 
the  time  of  Christ. 

It  is  a  curious  fact  that  while  some  of 
the  methods  used  today  in  the  production 


of  marble  are  identical  in  principle  with 
those  in  use  so  long  ago,  it  has  remained 
for  the  application  of  electricity  to  bring 
this  ancient  industry  to  its  great  modern 
productiveness.  For  instance,  the  earliest 
known  methods  of  sawing  marble  were 
practically  the  same  as  those  in  use  today. 
Sand,  running  water,  and  a  "saw"  made 
of  soft  iron  and  without  teeth  are  still 
used  to  cut  marble  into  slabs  and  blocks. 
Electricity  now  supplies  the  power  which 
in  olden  times  came  from  toiling;  human 
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beings.  This  is  the  only  difference.  In 
the  large  quarries  of  western  Vermont, 
the  recognized  center  of  the  industry  in 
this  country,  no  other  power  is  used  in 
the  many  processes  to  which  the  stone  is 
subjected.  It  is  quarried,  cut  into  desired 
sizes,  polished  and  finished— all  by  elec- 
tricity. 

Nature  seemed  to  anticipate  the  future 
needs  of  man  when  she  prepared  long 


used  not  only  in  Proctor,  but  at  West 
Rutland,  Brandon,  Florence  and  other 
points.  This  plant,  which  is  one  of  two 
that  are  run  together  in  a  common  trans- 
mission line,  is  made  up  of  three  units, 
each  consisting  of  a  1,200  horsepower 
turbine  connected  to  a  750  kilowatt  gen- 
erator. 

The  quarrying  of  marble  is  an  inter- 
esting process.     The  first  step  is  that  of 


CHANNELING  MACHINES  AT  WORK  IN  A  MARBLE  QUARRY 


ages  ago  for  the  Twentieth  Century  mar- 
ble industry  of  Vermont.  Not  only  did 
she  deposit  beneath  the  green  hills  of  the 
western  part  of  the  state  seemingly  in- 
exhaustible stores  of  this  valuable  stone, 
but  she  fashioned  the  water  courses  so 
that  in  later  time  man  could  generate 
close  at  hand  the  power  needed  in  its 
quarrying.  Sutherland  Falls,  in  the  lit- 
tle village  of  Proctor — scarcely  a  stone's 
throw  from  the  great  mills  where  a  sur- 
prisingly large  proportion  of  the  marble 
used  in  this  country  is  finished,  has  al- 
ways been  a  delight  to  look  upon.  Its 
tumbling  waters  are  now  more  than  beau- 
tiful; they  have  become  commercially 
useful.  An  electric  hydraulic  power 
house  converts  them  into  power  that  is 


cutting  the  stone  into  large  rectangular 
blocks  and  freeing  them  from  their  posi- 
tion in  the  quarry  bed.  Years  ago  in 
Vermont  the  stone  was  quarried  by  hand, 
as  is  the  case  in  some  parts  of  Italy  and 
Greece  today.  But  this  method  was  too 
slow  for  practical  use  and  an  inventive 
genius  gave  the  world  the  stone  channel- 
ing machine,  by  means  of  which  a  single 
skilled  operator  is  able  to  do  the  work  in 
a  single  day  that  formerly  required  from 
50  to  100  men.  These  channeling  ma- 
chines, which  are  operated  by  electricity, 
run  back  and  forth  on  rails,  and  the  drills 
with  which  they  are  equipped  are  driven 
with  powerful  force  downward  into  the 
stone,  cutting  a  slit  -about  an  inch  wide 
and  to  any  desired  depth  up  to  ten  feet. 


POPULAR  ELECTRICITY 


211 


It  is  slow  work,  depending  somewhat  on 
the  grade  of  marble.  Ordinarily  a  cut 
20  feet  long  and  eight  feet  deep  will  re- 
quire from  20  to  24  hours  of  constant 
work. 

When  the  narrow  perpendicular  cut  has 
been  made  to  the  required  depth,  steel 
drills,  also  driven  by  electricity,  are  used 
to  bore  in  from  the  side  in  a  horizontal 
direction.  Holes  are  made  from  four  to 
six  inches  apart  and  along  this  line  the 
marble  is  detached  from  its  bed  by  means 
of  wedges.  The  block  thus  loosened  is 
raised  to  the  surface  by  means  of  power- 
ful electric  derricks,  after  which  it  goes 
to  the  mill  to  be  sawed  into  slabs  or 
"blocks. 

In  this  operation  the  rough  block  of 
marble  is  placed  in  position  under  a  set 
of  "saws"  made  of  soft  iron.  A  stream 
of    water   carrying    sand    in    suspension 


plays  over  the  block  of  stone  as  the 
saws  are  moved  back  and  forth  by  means 
of  electrically  operated  machinery.  The 
edges  of  the  sharp  sand  cut  into  the  soft 
marble  as  the  strip  of  iron  grinds  them 
back  and  forth  against  the  stone.  Here, 
again,  time  is  required  to  accomplish  re- 
sults, sometimes  from  20  to  30  hours 
being  needed  to  cut  through  a  block  of 
marble  five  or  six  feet  thick. 

From  the  sawing  mill  the  slabs  and 
blocks  go  to  the  polishing  sheds,  where 
huge  electric  buffers  complete  the  work 
by  giving  the  stone  a  beautiful  polish, 
and  making  what  has  hitherto  been  a 
rather  unattractive  piece  of  greyish  white 
stone  a  glistening,  shining  slab  of  fin- 
ished marble — a  thing  of  beautv  and 
probably  designed  to  fill  a  useful  place  in 
some  building  already  under  construc- 
tion. 


A  PARIS  DUELLING  SCHOOL 


While  in  many  countries  the  practice 
of  duelling  is  discouraged,  it  still  lives  in 
Paris.  It  is  not  uncom- 
mon to  read  in  the  papers 
notices  of  a  duel  to  take 
place  within  the  next  few 
days.  The  duellists  have 
at  their  disposal  a  very 
convenient  academy  for 
practice,  equipped  with  all 
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modern  comforts.  This  shooting  gallery 
is  specially  equipped  for  instructing  and 
the  practice  of  duellists.  The  targets  arc 
so-called  electric  silhouettes,  represent- 
ing, human  figures  in  life  size,  the  figures 
being  divided  into  seven  fields.  Every 
shot  which  reaches  the  mark  is  signalled 
to  the  marksman  by  an  electric  annun- 
ciator, while  a  fac-simile  of  the  target 
placed  near  him  enables  him  to  see  where 
his  bullet  has  struck.  The 
range  is  50  to  80  feet. 

The  marksman  proceeds 
as  he  would  in  a  real  duel, 
the  loader  commanding : 
"Attention."  "Fire — one. 
two,  three."  At  the  word 
fire  the  marksman  raises 
his  pistol  and  at  the  word 
three,  he  is  required  to 
tire. 

Perhaps,  as  civilization 
proceeds,  the  mere  hitting 
df  the  silhouette  will  give 
the  Parisian  duelist  suffi- 
cient "satisfaction"  for 
wounded  feelings, 


What  the  Wireless  Told 

By  FRANK  PARKER  STOCKBRIDGE 


The  disaster  to  the  "Titanic,"  hugest 
of  all  steamships,  which,  on  her  maiden 
voyage,  struck  an  iceberg  in  the  North 
Atlantic  and  sank  in  two  miles  of  water 
with  the  loss  of  1,595  °f  her  passengers 
and  crew,  put  wireless  telegraphy  to  the 
severest  test  it  has  had  since  the  Amer- 
ican liner  "St. 
Paul,"  first  of 
all  ships  to  be 
equipped  with 
wireless    appa- 


And  out  of  the  mass  of  contradictory 
and  false  reports  that  at  first  buoyed  up 
the  hopes  of  two  continents ;  the  criti-' 
cism  and  complaints  levelled  at  many  of 
those  responsible  for  the  operation  of  the 
wireless  and  the  praise  of  the  hero  who 
died  at  his  post — "Jack"  Phillips,  chief 
wireless  operator  of  the  "Titanic," — have 
come  not  only  a  clearer  conception  of  the 
powers  and  limitations  of  the  wireless, 
but  the  more  important  lesson  that,  no 
matter  how  perfect  a  mechanical  device 
may  be,  it  is  valueless  without  intelligent 
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E.    J.    SMITH 


Photos  bu  Paul  Thompson 
ABOVE    IS    CAPTAIN 


first  message  shoreward  on  Nov.  15,  1899. 
The  attention  of  the  whole  world  was 
focused  on  Signor  Marconi's  invention 
for  four  breathless  days,  while  the  de- 
tails of  the  loss  of  the  giantess  of  the  seas 
percolated     shoreward     through     space. 


and  resourceful  men  to  operate  it.  The 
wireless  did  not  fail  to  do  all  that  was 
asked  of  it.  The  tremendous  loss  of  life 
was  due  to  human  errors,  and  it  is  fair 
to  add  that  the  saving  of  745  of  the  Ti- 
tanic's  company  was  due  to  human  brav- 
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ery,  which  would  have  been,  in  all  proba- 
bility, futile  had  not  the  wireless  done  its 
share. 

I  had  the  privilege  of  discussing  the 
Titanic  disaster  in  all  its  phases  with 
Signor  Marconi  himself,  on  the  eve  of 
his  return  to  Europe  after  giving  his  tes- 
timony before  the  Senate  investigating 
committee,  and  his 
conclusions  as  well  as 
my  own  are  embodied 
in  this  attempt  to 
bring  together,  for  the 
first  time,  a  complete 
and  consecutive  state- 
ment of  the  part  the 
wireless  played  in  this 
greatest  of  all  ocean 
tragedies. 

It  is  perfectly  clear 
that  had  the  captain 
of  the  Titantic  paid 
attention  to  the  wire- 
less warnings  of  ice, 
which  the  Californian 
and  other  ships  sent 
him  during  the  twelve 
hours  preceding  the 
wreck,  no  lives  would  have  been  lost. 
That  he  proceeded  at  a  speed  of  21  knots 
an  hour  into  the  very  region  where  huge 
bergs  were  reported,  and  continued  this 
speed  long  after  dark,  was  a  human  error 
that  the  wireless  could  not  avert.  With- 
out wireless  less  blame  could  attach  to  the 
captain  who  risked  his  ship  amid  the  ice. 

After  the  collision  occurred,  although 
the  wireless  did  all  it  was  called  Upon  to 
do,  it  was  only  by  accident  that  any  ship 
near  enough  to  be  of  assistance  heard  the 
Titanic's  "C.  O.  D.,"  and  only  by  acci- 
dent that  other  ships,  nearer  still  than  the 
rescuing  Carpathia,  either  did  not  hear 
the  call  or  were  unable  to  render  succor. 
And  back  of  the  whole  tragedy  lies  a 
human  error  that  not  all  the  wireless 
equipment  in  the  world  could  have  over- 
come— the  failure  to  provide  boats 
enough  to  save  all  on  board. 

It  was  10:30  o'clock  on  Sunday  night. 
April    14,    19 1 2,   when    Harold   Thomas 


Cottam,  wireless  operator  on  the  Car- 
pathia, caught  the  message  in  "Conti- 
nental Code"  which  I  have  quoted  at  the 
head  of  this  article.  That  he  caught  it 
was  due  only  to  the  accident  that,  long 
after  he  was  officially  off  duty,  he  was 
listening  at  -his  receivers  in  the  hope  of 
picking  up  some  news  about  the  English 
coal  strike.  Indeed, 
he  had  already  begun 
to  undress,  with  the 
receiving  instruments 
still  on  his  head,  when 
Phillips'  distress  call, 
winding  up  with  "O. 
M." — the  half  jocular, 
half  affectionate  sea 
slang  for  "old  man" — 
reached  him.  How 
Captain  Rostron,  of 
the  Carpathia,  turned 
his  vessel  from  its 
course  and  picked  up 
the  Titanic's  sur- 
vivors at  sunrise  is  a 
story  that  will  live 
long  in  the  annals  of 
the  sea  as  an  example 
of  prompt  and  courageous  obedience  to 
the  call  of  humanity. 

But  there  were  other  ships — many  of 
them— within  range,  and  some  of  them 
nearer  than  the  Carpathia.  Accident  and 
human  error  prevented  these  from  being 
of  service.  The  Californian,  her  engines 
stopped  because  of  the  captain's  cautious 
desire  to  avoid  the  dangers  of  nighl  navi- 
gation through  the  ice,  could  have  been 
alongside  the  Titanic  before  the  latter 
sank — if  she  had  carried  two  operators, 
so  that  one  should  always  be  on  duty. 
Even  with  her  engines  stopped  and  her 
sending  apparatus  out  oi  commission, 
with  a  wireless  operator  on  duty  at  the 
receiving  instruments  she  might  have 
learned  of  the  wreck  before  it  was  too 
late.  The  Mount  Temple,  her  wireless  in 
full  commission,  was  still  nearer.  1  let- 
response  to  the  Titanic's  call  was  instan- 
taneous, but  when  within  only  a  few 
miles  o\  the  sinking  leviathan  she  found 
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herself  hemmed  in  by  ice  and  unable  to 
make  further  headway.  Within  wireless 
range  also  were  the  Allan  liners  Parisian, 


Photos  by  Paul  Tliompson  and  Bmwii  Bros. 
OPERATOR    JACK    PHILLIPS,    WHO    WENT    DOWN 
WITH  THE  TITANIC,   AND  A  SCENE  IN  THE 
TITANIC   WIRELESS  ROOM 

Virginian  and  Tunisian,  the  German 
freighter  Frankfurt,  the  Russian  steam- 
ship Birma  and  the  great  Olympic,  twin 
sister  of  the  Titanic.  All  of  these  heard 
the  Titanic's  call,  and  all  responded,  but 
with  every  ounce  of  steam  their  boilers 
could  put  into  their  engines,  they  could 
not  cover  the  hundreds  of  sea  miles  in 
time  to  be  of  service.  And  closer  than 
any  other  ship — so  close  that  it  could 


have  saved  all  on  board — was  a  tramp 
freighter  which,  having  no  wireless 
equipment  whatever,  proceeded  on  its 
course  all  unconscious  of  the  tragedy  be- 
ing enacted  so  close  at  hand. 

How  the  wireless  men  on  the  Titanic 
sent  out  the  call  for  help  has  been  told 
by  Harold  Bride,  second  operator,  who 
stuck  to  the  ship  until  she  sank  and  was 
saved  when  Phillips,  the  chief  operator, 
lost  his  life.  Awakening  in  the  night  he 
heard  Phillips  sending  routine  messages 
to  Cape  Race.  With  no  thought  but  to 
help  out  his  friend,  he  dressed  and  en- 
tered the  operating  room  just  as  Captain 
Smith  came  in. 

"We've  struck  an  iceberg  and  you'd 
better  be  ready  to  send  out  a  call  for 
assistance,"  said  the  captain.  "Wait  until 
I  find  out  how  much  damage  has  been 
done  before  you  send  it."  So  the  routine 
work  was  continued,  the  wireless  work- 
ing perfectly  in  the  crisp,  cold,  calm  and 
star-lit  night.  In  a  few  minutes  the  cap- 
tain returned  and  ordered  the  call  for 
help  sent  out. 

"What  call  shall  I  send?"  asked  Phil- 
lips. 

"The  regulation  international  call  for 
help,"  was  the  reply,  and  Phillips  began 
to  send  out  "C.  Q.  D." — the  call  to  which 
every  ship  is  bound  to  listen  and  respond. 
"C.  Q."  is  a  signal  to  all  stations  to  stop 
sending  and  listen.  Alone  it  is  impor- 
tant but  not  alarming.  But  when  fol- 
lowed by  "D"— the  signal  of  distress — 
it  means  "hurry  to  our  aid." 

"What  are  you  sending?"  asked  Cap- 
tain Smith,  returning  again  to  the  wire- 
less cabin. 

"C.  Q.  D."  replied  Phillips. 

The  situation  was  still  a  joke  to  the 
wireless  men,  firm  in  their  belief  that  the 
new  ship  was  unsinkable,  and  even  to  the 
captain  himself,  for  he  also  laughed 
when  Bride  remarked :  "Send  'S.  O.  S.' 
It's  the  new  signal,  and  it  may  be  your 
last  chance  to  send  it."  So  Phillips  inter- 
spersed his  "C.  Q.  D."  with  the  "S.  O. 
S."  call. 

All  the  wireless  records  of  the  Titanic 
sank  with  her,  but  the  story  of  how  the 
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call  was  received  has  been  told  in 
the  reports  made  by  the  ships  that 
caught  it.  The  Russian  steamship 
Birrria  picked  it  up  at  n  150. 

"C.  O.  D.  S.  O.  S.  From  M.  G.  Y. 
We  have  struck  iceberg.  Sinking  fast. 
Come  to  onr  assistance.  Position.  Lat. 
41.46  N.,  Long.  50.14  W.   M.  G.  Y." 

Instantly  flashed  the  reply : 

"M.  G.  Y.  What  is  the  matter  with 
?      S.  B.  A." 

"O.  K.  We  have  struck  iceberg  and 
sinking.  Please  tell  captain  to  come. 
M.  G.  Y."  That  was  the  Titanic's  reply, 
and  promptly  went  the  Birma's  response  : 

"M.  G.  Y.  We  are  only  100  miles 
from  you,  steaming  14  knots  ;  be  with  you 
by  6:30.  Our  position  Lat.  40.48  X.; 
Long.  52.13  W.    S.  B.  A." 

The  Birma  did  nut  know  what  ship 
was  in  distress.  The  Frankfurt  was  in 
wireless  communication  now.  ami  to  her 
the  Russian  operator  flashed  the  query: 

"S.  S.  Frankfurt,  Please  who  is  M. 
G.  Y.?  What  is  your  position  and  speed? 
S.  B.  A." 
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Back  flashed  the  startling  answer : 

"S.  B.  A.  Position  Lat.  49.47  N. ; 
Long.  40.10  W.  M.  G.  Y.  is  the  new 
White  Star  liner  Titanic.  Titanic  O.  M. ! 
D.  F.  T." 

As  the  Frankfurt's  message  stopped, 
the  agonized  call  for  aid  again  clicked 
out  in  the  ears  of  the  Birma's  operator : 

"S.  O.  S.  S.  O.  S.  C.  0.  D.  C.  Q.  D. 
M.  G.  Y.  We  are  sinking  fast;  passen- 
gers being  put  into  boats.  M.  G.  Y." 

And  again — last  call  of  all  to  reach  the 
Russian  ship : 

"C.  Q.  M.  G.  Y.  Women  and  chil- 
dren in  boats.  Cannot  last  much  longer. 
M.  G.  Y." 

Ship  after  ship  was  catching  the  dis- 
tress signal,  responding  with  words  of 
hope  and  cramming  on  speed  to  try  to 
render  aid. 

4  a.  m. — Californian  now  working 
with  Virginian. 

4  125  a.  m. — Californian  now  working 
with  Birma. 

5:10  a.  m. — Signaled  Californian. 
She  wants  my  position.  We  are  very 
close  together. 

6  a.  m. — Much  jamming  in  wireless 
instrument. 

6:45  a.  m. — Carpathia  reports  twenty 
boatloads  rescued  from  Titanic. 

7  130  a.  m. — Baltic  sends  service  mes- 
sage to  Californian  as  follows :  "Stand 
by.  You've  been  instructed  to  do  so 
frequently."  This  signaled  by  an  in- 
spector. 

7  40  a.  m. — Californian  gets  message 
of  no  need  to  stand  by,  as  nothing  more 
could  be  done.  Carpathia  and  Olympic 
very  busy. 

Only  two  of  the  ships  involved  in  the 
affair  were  equipped  with  the  most  mod- 
ern wireless  apparatus — the  Titanic  it- 
self and  the  Olympic.  Each  carried  a 
five  kilowatt  set,  with  an  auxiliary  gaso- 
line engine  to  run  the  dynamo  in  case  of 
a  breakdown  of  the  regular  engine  that 
operated  the  lighting  circuit.  It  was  not 
necessary  to  use  this,  however,  as  the 
lights  did  not  go  out  until  the  ship  was 
actually  plunging  beneath  the  waves. 
Only  the  Olympic  was  able  to  get  a  mes- 
sage to  shore  in  the  hours  immediately 


following  the  sinking  of  the  Titanic  with- 
out relaying  it  through  other  ships,  and 
all  that  the  world  knew  of  the  disaster 
until  Monday  evening  was  contained  in 
the  report  from  Cape  Race,  where  the 
Marconi  station  had  caught  the  Titanic's 
first  "C  Q.  D."  calls.  Cape  Race  had 
communicated  with  the  Virginian  and 
sent  that  ship  on  its  way  toward  the  Ti- 
tanic, and  the  Baltic  and  Olympic  re- 
ported themselves  as  being  on  the  way  to 
render  aid.  But  so  strong  was  the  belief 
that  the  Titanic  simply  could  not  sink  that 
all  the  civilized  world  was  shocked  when, 
at  6:30  o'clock  on  Monday  evening,  the 
Olympic  succeeded  in  getting  to  shore  the 
fateful  message  from  the  Carpathia  tell- 
ing of  the  fearful  catastrophe : 

"Carpathia  reached  Titanic's  position 
at  daybreak.  Found  boats  and  wreck- 
age only.  Titanic  sank  about  2  :20  a.  m. 
in  41.46  North,  50.14  West.  All  her 
boats  accounted  for,  containing  about 
675  souls  saved,  crew  and  passengers  in- 
cluded. Nearly  all  saved  women  and 
children.  Leyland  liner  Californian  re- 
mained and  searching  exact  position  of 
disaster.  Loss  likely  total  1,800  souls." 
What  made  the  shock  the  worse  was 
that  the  public  had  been  lulled  into  a  false 
sense  of  security  by  the  publication  in 
the  afternoon  papers,  in  apparent  good 
faith,  of  messages  calculated  to  relieve 
all  anxiety.  The  air  had  literally  been 
full  of  wireless  messages  all  day  Monday, 
and  out  of  the  fragments  someone  had 
picked  up  and  wired  from  Halifax  to  the 
press  the  message,  "All  Titanic  passen- 
gers safe.  -  Towing  to  Halifax."  This 
became  expanded  during  the  day  into 
a  detailed  account  of  the  towing  of  the 
Titanic  by  the  Virginian  and  Parisian — 
two  ships  that  had  been  in  communica- 
tion with  the  shore  and  were  known  to 
have  been  heading  for  the  wrecked  ves- 
sel. But  there  is  reason  to  believe  that 
there  was  no  intent  to  deceive  on  the 
part  of  the  author  of  this  alleged  dis- 
patch, for  Captain  Haddock  of  the  Olym- 
pic received  during  Monday  a  wireless 
inquiry:  "Are  all  Titanic  passengers 
safe  ?"  which  he  at  first  read  without  the 
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inquiring  "are"  and  posted  on  the  ship's 
bulletin  board,  and  a  little  later  the  wire- 
less men  on  the  Olympic  caught  a  mes- 
sage from  the  Asian  telling  of  towing  an 
oil  tank  to  Halifax.  It  is  entirely  prob- 
able that  some  amateur  caught  fragments 
of  these  two  messages  and  pieced  them 
together  to  make  the  misleading  report 
which  was  circulated  on  April  15th. 

How  Cottam  on  the  Carpathia,  aided 
by  Bride,  the  surviving  Titanic  oper- 
ator, who  worked  the  wireless  for  two 
days  in  spite  of  frozen  feet  and  other  in- 
juries, sent  the  long  list  of  names  of  sur- 
vivors and  personal  messages  from  them 
to  their  friends  ashore,  relaying  through 
two  and  sometimes  three  other  ships,  and 
working  almost  without  sleep  until  the 
Carpathia  reached  the  port  of  New  York, 
is  a  familiar  story.  How  they  refused — 
much  to  the  indignation  of  some  news- 
papers— to  pay  any  attention  to  inquiries 
for  details  of  the  wreck  while  they  had 
this  mass  of  business  in  front  of  them 
is  also  familiar.  "You  couldn't  expect 
them  to  turn  themselves  into  reporters," 
said  Signor  Marconi,  when  I  mentioned 
this  phase  of  the  matter  to  him.  "The 
captain  had  sent  his  report  of  the  wreck. 
The  next  business  was,  of  course,  the  im- 
portant news  of  the  names  of  those  saved, 
then  their  personal  messages  to  their 
friends.  If  there  had  been  a  reporter  on 
board  he  could  have  filed  a  report  to  his 
paper,  but  it  would  have  had  to  be  held 
up  until  these  other  matters  were  out  of 
the  way."  He  also  refused  to  indorse  the 
criticism  of  Bride  and  Cottam  for  failing 
to  send  more  than  a  curt  "No"  to  the 
U.  S.  scout  cruiser  Chester's  inquiry  as 
to  whether  Major  Archibald  Butt,  Presi- 
dent Taft's  aide,  was  among  the  saved, 
or  for  selling  the  stories  of  their  personal 
experiences— not  reports  of  the  wreck  of 
the  Titanic — to  a  newspaper. 

"On  the  whole,  you  have  reason  for 
pride,"  I  suggested  to  the  inventor  of  the 
wireless. 

"I  am  proud,"  replied  Signor  Marconi. 
"It  is  worth  while  to  have  lived,  to  have 
made  it  possible  for  these  people  to  have 


been  saved.  But  I  see  many  things  that 
will  have  to  be  done  if  wireless  is  to  be  of 
the  fullest  utility.  I  think  it  will  be  neces- 
sary to  compel  all  ships  to  carry  two  oper- 
ators, so  that  one  may  be  on  duty  at  all 
times.  Some  of  the  ships  failed  to  get 
the  Titanic's  call  for  help  because  they 
were  receiving  the  news  report  from 
Cape  Cod.  With  two  operators,  one  could 
be  working  the  news  report,  the  other — 
on  any  ship  equipped  properly — could  be 
listening  for  distress  signals,  which  would 
not  interfere  with  the  long  distance  news 
messages." 

This  inability  of  the  long  distance  in- 
struments to  pick  up  ship  messages  unless 
especially  tuned  to  them  was  illustrated, 
by  the  way,  by  the  fact  that  as  late  as 
Saturday,  April  20,  the  wireless  men  re- 
ceiving trans-Atlantic  messages  at  Glace 
Bay  had  not  heard  the  details  of  the  Ti- 
tanic affairs. 

Mr.  Marconi  also  pointed  out  the  ne- 
cessity for  governmental  control  and  reg- 
ulation of  amateur  wireless  experiment- 
ers, as  is  done  in  England.  This  could 
be  done,  he  said,  without  imposing  oner- 
ous conditions,  as  amateurs  could  be  per- 
mitted to  operate  freely  at  certain  speci- 
fied wave  lengths  which  are  not  used  for 
commercial  or  marine  purposes.  A  be- 
ginning toward  closer  cooperation  be- 
tween the  commercial  wireless  establish- 
ments and  the  United  States  government 
was  made  when,  at  the  suggestion  of  the 
Marconi  company,  the  Navy  Department 
instructed  all  of  its  naval  stations  and 
ships  to  cease  sending  while  the  names  of 
the  Titanic  survivors  were  coming  in. 
and  the  company  itself  suspended  all 
business  except  between  the  Carpathia 
and  the  stations  at  South  Wellfleet,  Sias- 
conset,  Sagaponack  and  Sea  Gate,  which 
are  unaffected  by  amateur  interference. 

Out  of  the  Titanic  disaster  is  bound  to 
come,  at  any  rate,  a  more  general  use  of 
wireless,  better  equipment  for  ship-  and 
consequently  greater  safety  at  sea — but 
the  wireless  will  never  he  able  to  prevent 
captains  from  running  their  -hips  into  the 
iee.  nor  ean   it   take  the  place  of  boats. 


Surprising^? 
BARBARIANS 

o^Formosa 


"The  Japanese  have  always  had  a  pre- 
dilection for  electricity,"  said  Dr.  Nitobe, 
a  professor  of  the  University  of  Tokio, 
while  visiting  Washington  recently.  "I 
recall  a  striking  instance  of  their  appli- 
cation of  it  more  than  fifteen  .years  ago 
that  was  as  unique  as  it  was  effective. 

"In  the  early  '90's  the  Japanese  de- 
feated the  Chinese  in  war  and  in  the 
indemnity,  the  Japanese  acquired  the 
large  island  of  Formosa,  lying  off  the 
coast  of  China. 

"Now  while  the  lower  part  of  For- 
mosa is  very  fertile,  and  grows  the 
finest  of  tea  and  rice,  being  civilized  as 
well,  the  upper  portion,  indeed  by  far 
the  larger  part  of  the  island,  was  over- 
run by  the  bloodthirstiest  of  savages, 
who  considered  murder  and  robbery  as 
the  only  genteel  professions.  They  had 
been  accustomed,  under  Chinese  rule, 
which  was  no  rule  at  all,  to  make  de- 
scents upon  the  few  peaceful  farmers 
in  the  lower  end  about  the  time  their 
crops  were  ripe,  and,  after  killing  enough 
of  them  to  satisfy  their  lust  for  blood, 
carry  away  to  their  mountain  wilder- 
nesses enough  rice  and  tea  to  last  them 
until  time  for  another  incursion. 

"When  the  Japanese  took  possession 
and  saw  the  state  of  affairs,  they  sent 
a  strong  military  force  to  Formosa  and 
drove  these  savage  barbarians  far  up 
into  the  northern  end  of  the  island.  Then 


they  brought  in  a  host  of  immigrants 
from  Japan  who  speedily  cleared  the 
wilderness,  which  was  dripping  with 
fertility,  and  planted  their  crops — but 
not  before  the  Japanese  authorities  had 
stretched  across  the  island,  300  miles 
from  ocean  to  ocean,  along  the  line  be- 
tween them  and  the  savages,  a  simple 
wire  fence;  that  was  all.  There  was  a 
barbed  wire  on  top  and  a  barbed  wire  on 
the  bottom,  and  right  between  ran  an  in- 
nocent looking  smooth  wire  of  the  tele- 
phone type. 

"Pretty  soon  the  savage  natives,  hav- 
ing found  that  the  Japanese  soldiers  had 
gone,  started  to  make  one  of  their  cus- 
tomary raids  upon  the  crops  lying  so 
temptingly  beyond  the  fence.  They  got 
together  with  their  war  clubs  and  other 
such  grisly  weapons  and,  starting  on  their 
bloody  excursion,  reached  the  harmless 
looking  fence  and  commenced  to  clamber 
through — when  the  Japanese  engineers 
who  manned  the  powerful  electric 
generators  connected  to  that  particular 
section  of  the  fence,  turned  on  several 
thousand,  or  million  volts  it  was,  maybe, 
along  that  innocent  middle  wire.  That 
was  all,  but  it  was  enough ;  as  soon  as  a 
painted  chief  took  hold  of  it  to  get 
through  he  dropped  like  a  log,  and  so  did 
those  who  tried  to  follow  him.  I  am 
told  that  our  people  at  the  electric  plants 
never  stirred  when  they  heard  the  wild 
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shrieks  that  arose,  but  merely  shovelled 
in  more  coal  and  turned  on  more  'juice,' 
I  believe  you  call  it.  The  next  day  when 
a  party  went  up  to  investigate  they  found 
the  savages  strung  along  the  fence  like 
so  many  dead  cattle. 

"The   natives   made   one   or   two   at- 
tempts, further,  with  like  results.     Then 


when  they  found  they  were  starving,  as 
well  as  cursed  by  some  powerful  God 
within  the  magic  wire,  they  came  in  and, 
laying  down  their  arms,  abjectly  sur- 
rendered. They  say  they  make  the  best 
farm  hands  in  Formosa  now — but  they've 
never  comprehended  the  mystery  of  the 
middle  wire." 


SPEED  MANIAC  NEW  MENACE  TO  TRUCKS 


That  distinctly  revolutionary  type  of 
hilarious  individual  known  as  the  speed 
maniac,  who  became  particularly  progres- 
sive with  the  advent  of  the  automobile, 
now  looms  up  as  a  special  menace  to  the 
motor  truck  industry. 

Experts  interested  in  the  commercial 
vehicle  because  of  its  economic  possibili- 
ties, declare  that  the  driver  who  throws 
reason  to  the  wind  in  the  operation  of  a 
truck  and  hits  up  too  fast  a  pace,  is 
unquestionably  the  most  expensive  fea- 
tures connected  with  motor  truck  main- 
tenance. 

Tire  manufacturers,  in  particular,  at- 
tack the  speed  maniac  and  his  methods. 
They  argue  that  speeding  is  by  all  odds 
the  most  expensive  of  all  the  deteriorat- 
ing influences  to  which  tires  are  sub- 
jected. 

A  tire  manufacturer  recently  said:  "It 
makes  no  difference  how  well  solid  tires 
are  made,  or  to  what  extremes  the  manu- 
facturer goes  to  fortify  them  against  the 
incessant  knocks  of  road  travel,  they  will 
not  withstand  the  abuses  of  the  speed 
maniac.  Speeding  is  an  evil  that  can 
result  in  but  one  thing — decreased  tire 
mileage  and  increased  tire  expense.  And 
the  particularly   aggravating,    feature   of 


this  is  that  it  is  a  matter  that  cannot  be 
regulated  unless  a  driver  obeys  instruc- 
tions and  sends  the  truck  along  at  a  mod- 
erate pace.  Reliable  drivers  do  this,  but 
there  is  always  the  other  fellow  who,  as 
soon  as  he  is  out  of  sight  of  the  boss, 
throws  open  the  throttle  and  burns  up  the 
pavement.  Such  a  man  is  decidedly  ex- 
pensive to  the  truck  owner. 

"Demonstration  has  proved  that  at  an 
average  speed  of  twelve  miles  an  hour 
the  life  of  a  tire  is  about  twice  what  it  is 
at  an  average  speed  of  20  miles  an  hour. 
Still  higher  speeds  reduce  the  life  of  the 
tire  proportionately.  Therefore,  it  should 
not  require  any  great  amount  of  medita- 
tion to  determine  the  effect  of  constant 
speeding,  upon  an  owner's  tire  bills." 

The  only  way  to  clip  the  wings  of  the 
speed  maniac  is  to  furnish  him  with  a 
truck  that  is  geared  for  low  or  moderate 
speed  and  in  which  the  power  i-~  limited, 
that  is  to  say,  furnish  him  with  an  elec 
trie  truck.  As  an  economic  feature  in 
the  transportation  of  goods,  the  electric 
truck  would  long  ago  have  secured  the 
dominating  position,  hut  for  the  Foolish 
notion  some  have  derived  from  the  gas 
ear  craze  that  high  speed  and  power  are 
essential  to  the  moving  oi  goods, 


THE  MANOJLOVAC  PLANT  IN  AUSTRIA-HUNGARY 


On  the  Kerka  River  in  Austria-Hungary  there  is  a  waterfall  with  a 
total  head  of  395  feet.  Above  the  falls  a  reservoir  has  been  built  from 
which  water  is  carried  to  the  top  of  a  high  bluff  and  from  there  projected 
down  the  steep  slope  through  four  steel  pipes  63  inches  in  diameter.  At 
the  foot  of  the  slope  these  terrific  jets  of  water  are  directed  against  the 
blades  of  waterwheels,  and  the  result  is  6000  horsepower  developed  by- 
each  of  the  wheels.  These  in  turn  drive  the  electric  generators.  Such  in 
brief  is  the  great  Manojlovac  hydro-electric  plant  shown  in  the  illustration. 
This  is  but  one  of  a  great  number  of  water  power  plants  built  in  Austria- 
Hungary  in  the  last  ten  years,  and  producing  current  so  cheaply  that  it 
is  not  only  used  for  light  and  power  but,  very  extensively,  for  heating  and 
cooking. 


Part  IV 


THE    HAIR    RAISING    LIGHTNING    BOLT    AS 
PRODUCED    IN    "KING    LEAR." 

In  this  scene  the  much-to-be-pitied, 
poor,  old  King  Lear,  after  having  divided 
his  fortune  among  his  two  daughters, 
who  flattered  him  into  doing  so  by  false- 
ly claiming  their  great  love,  has  finally 
been  cast  adrift,  minus  all  of  his  rights, 
property  and  retinue  of  servants.  With 
the  few  faithful  adherents  who  follow 
and  stand  loyal  to  him,  and  who  humor 
him  in  his  madness,  he  is  seen  at  the  rise 
of  curtain  in  this  powerful  scene,  ragged 
and  torn  and  with  his  hoary  locks  wav- 
ing under  the  action  of  the  howling"  wind. 
Both  the  streaked  and  flash  lightning  are 
seen  playing  intermittently,  while  the 
clouds  are  passing  by  hurriedly,  each  at- 
tempting to  overtake  the  other  in  its  mad, 
headlong  rush. 

At  the  very  moment  the  distracted 
King  Lear  invokes  the  aid  of  heaven 
and  curses  and  hurls  maledictions  upon 
his  two  faithless  daughters,  there  is  a 
rumble  of  thunder  and  a  vivid  flash  of 
streaked  lightning.  Then,  as  portrayed 
in  Fig.  21,  with  a  roaring,  sputtering 
sound  the  thunderbolt  rushes  down  to 
the  stage,  and  with  a  ripping,  crashing 
blow  it  strikes  the  tree  and  explodes, 
hurling  the  tree  asunder. 


Nothing  can  compare  to  the  amaze- 
ment of  the  high  pitched  audience  at  this 
most  realistic  bolt  of  lightning  which 
seems  to  be  an  actual,  vivid  manifesta- 
tion of  God's  wrath. 

In  Fig.  22  is  seen  the  apparatus  as 
set  to  produce  the  lightning  bolt.  The 
stage  lights  are  dimmed  down  in  the 
foots  and  borders  and,  if  it  were  not  for 
the  intermittent  flashes  of  the  spasmodic 
lightning,  everything  would  be  in  almost 
total  darkness.  The  tree  is  shown  which 
breaks  to  pieces  at  the  dotted  lines  when 
struck  by  the  lightning  bolt.  In  order 
to  produce  this  lightning  bolt  there  is 
stretched  between  the  fly  gallery  and  the 
floor  at  the  foot  of  the  tree  a  twisted 
iron  wire  cable  with  insulators  at  each 
end. 

Riding  on  this  cable  is  a  grooved  pul- 
ley (A)  from  which  depends  a  weight 
(W).  An  arm  projecting  from  this  pul- 
ley carries  a  piece  of  carbon  (C)  which 
scrapes  over  the  twisted  iron  wire  cable. 
Until  the  bolt  is  started  (lie  pulley  (  U 
is  held  at  the  upper  end  of  (be  cable  by  a 
string.  Leading  from  the  stage  outlet  is 
an  insulated  twin  conductor  cable,  One 
wire  in  this  cable  is  connected  to  the 
positive  terminal  in  the  outlet  and  (be 
other  wire  to  tbe  negative  terminal.    The 
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positive  wire  is  then  connected,  as  shown, 
to  the  twisted  iron  wire  cable  while  the 
negative  wire  is  connected  through  a 
resistance  to  the  flexible,  rubber  covered 
wire  just  beneath  the  twisted  iron  wire. 
This  flexible  wire  is  connected  to  the  arm 
which  carries  the  carbon  (C). 

In  order  to  blow  up  the  tree  at  the 
moment  the  lightning  bolt  strikes  it,  there 
is  placed  beneath  the  tree  a  galvanized 
iron  box  containing  a  quantity  of  smoke- 
less powder.     In  this  box  are  two  ter- 


Everything  being  in  readiness,  the  cue 
is  given  and  the  stage  electrician  gives 
a  strong  pull  on  the  flexible  rubber  cov- 
ered wire.  This  breaks  the  string  and 
the  pulley  (A)  rapidly  descends  along 
the  twisted  iron  wire  cable.  As  it  passes 
along,  the  carbon  (C)  rubs  over  the  con- 
volutions of  the  twisted  wire  and  the  cir- 
cuit is  made  and  broken  very  rapidly, 
causing  a  series  of  sparks  which  repre- 
sent a  veritable  trail  of  fire,  descending 
diagonally  across  the  stage.    At  the  mo- 


FIG.    21.— THE    LIGHTNING    BOLT    IN    KING    LEAR 


minals,  between  which  is  stretched  a  sin- 
gle strand  of  32  gauge  copper  wire,  this 
wire  coming  in  contact  with  the  pow- 
der. The  terminals  are  then  connected, 
through  a  switch,  to  two  other  terminals 
in  the  stage  outlet  by  means  of  a  twin 
conductor  cable.  Manifestly,  on  closing 
the  switch,  current  will  pass  through  the 
copper  wire  and  bring  it  to  a  high  tem- 
perature, exploding  the  powder  with  a 
loud  report. 


ment  the  bolt  reaches  the  foot  of  the 
tree  the  assistant  electrician  throws  in 
the  switch  which  explodes  the  powder 
and  also,  at  the  same  instant,  "props" 
pull  the  tree  over  and  break  it  at  the 
dotted  lines.  Altogether,  this  produces 
one  of  the  most  hair  raising  scenes  ever 
shown  by  electricity  on  the  stage. 

TICKLING  THE    OPTIC   NERVE 

Nothing  is  prettier  than  to  behold  a 
scene  wherein  a  beautiful  river  winds  its 
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DETAIL  OF  POWDER  EXPLODING  BOX 

-METHOD   OF   PRODUCING-   THE    LIGHTNING  BOLT    IN    KING    LEAR 


way  across  the  background  while  silently 
and  majestically  the  moon  slowly  rises, 
casting  its  silvery  gleam  upon  the  rip- 
pling waters  below,  as,  intermittently, 
it  playfully  hides  its  smiling  face  behind 
a  silver  lined  cloud.  There  are  several 
ways  of  producing  the  rising  moon  effect 
on  the  stage.  Some  are  from  the  bril- 
liant brain  of  "those  men  behind,"  who 
cannot  get  too.  much  credit  for  the  con- 
trivances they  devise ;  and  still  another 
method  is  worked  by  the  science  of 
optics. 

MOON    EFFECT   AS   PRODUCED   WITH 


MOTHER  S  DOUGH  FAN 

Figure   23    represents   a   stage 


"set, 


showing  a  moon  rising  with  the  water 
ripple  below.  Formerly  when  this 
scene  was  shown  one  could  readily 
wager  that  mother's  dough  pan  had  dis- 
appeared and  would  be  missing  Eor  days 
to  come.     One  of  the   detail   drawings 


shows  the  said  purloined  pan  with  front 
opening  covered  with  translucent  brown 
paper,  back  of  which  is  a  sixteen  candle- 
power  incandescent  lamp  with  a  twin 
wire  cable  attached.  A  rope  runs 
through  the  pulley  (P)  attached  to  the 
gridiron  above.  The  twin  wire  .cable 
hangs  from  the  moon  pan  as  shown,  and 
is  run  to  the  fly  gallery  and  inserted  in 
the  stage  pocket. 

At  the  opening  of  the  scene  the  top 
of  the  moon  is  seen  just  projecting  above 
the  upper  edge  of  the  cloud  on  drop 
(Di)  which  sets  "up  stage"  to  about 
third  entrance.  The  electrician  then 
pulls  the  rope,  causing  the  moon  to  grad 
ually  rise.  As  it  gets  fuller  and  fuller 
the  water  ripple  is  gradually  brought 
into  play,  rnaking  the  scene  so  realistic 
as  almost  to  baffle  the  critical  eye  oi  a 
Reynolds  or  a  Gibson,  so  true  to  Nature 

does   it    appear   in   comparison, 
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PRODUCING  WATER  RIPPLE  BY  THE  SLITTED 
DROPS 

The  credit  for  this  simple  scheme 
should  go  to  the  ingenious  brain  of  the 
stage  carpenter,  as  this  is  directly  in  his 
line.  Two  drops  are  shown  in  detail  in 
Fig.  23.  While  (Di),  the  one  seen  from 
the  front  stands  still,  (D2)  is  swayed 
or  oscillated  back  and  forth  across  stage 
in  front  of  an  electric  arc  lamp  enclosed 
in  a  lamp  house.  Horizontal  slits  are 
cut  in  (Di)  and  (D2)  in  order  that 
the  light  from  the  lamp  may  transmit 
its  rays  through  the  slits.  The  intermit- 
tent opening  and  closing  of  these  aper- 


tures or  slits  as  they  coincide  with  each 
other  in  the  two  drops  causes  the  rip- 
pling effect  of  water  on  the  front  drop 
(Di).  Care  should  be  exercised  in 
order  to  prevent  the  rays  from  creating 
a  glare.  To  offs.et  this  the  electric  lamp 
is  set  slightly  to  one  side  and  light 
thrown  on  the  rear  drop  at  an  angle  of 
from  30  to  40  degrees.  The  back  drop 
can  be  made  just  small  enough  to  create 
the  effect  of  a  ripple  if  a  large  drop 
cannot  be  handled  economically. 

THE  APPROVED  MOON   BOX 

But  of  course  the  description  I  gave 
you  of   the   dough   pan   applied   to  the 
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FIG.  23.— PRODUCTION  OF  AN  ELECTRIC  MOON  AND  WATER  RIPPLE 
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"olden  days."  Today,  no  such  crude 
methods  will  be  tolerated,  especially  in 
the  city  of  Chicago.  The  Iroquois  The- 
ater fire  has  taught  the  stage  its  immortal 
lesson.  Shows  coming  from  the  great 
metropolis,  New  York,  shake  with  nerv- 
ous prostration  as  they  near  the  Windy 
City,  for  fear  the  electrical  effects  they 
produce,  such  as  lightning  bolts,  etc.  will 
be  turned  down  through  rigid  enforce- 
ment of  the  rules  of  the  fire  underwriters. 
So  right  here  I  will  show  you  the  ap- 
proved moon  pan  and  its  construction 
that  zvill  pass  in  Chicago. 

A  casing  of  galvanized  iron,  shaped 
like  a  shallow  box,  contains  four  sixteen 
candlepower  incandescent  lamps  as 
shown  in  Fig.  24.  Over  a  circular  flange 
on  the  outer  face  of  the  box  is  placed 
a  sheet  of  translucent  draughtsman's 
tracing  cloth,  and  an  iron  band  is  thrust 


,  y  --' 
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FIG.  24.     THE  APPROVED  MOON  PAN 

down  over  it,  holding  it  tightly  over  the 
flange  like  the  head  of  a  drum. 

PRODUCING    ILLUSIONS    BY    THE    SCIENCE 
OF  OPTICS 

Optics:  "That  branch  of  physical  sci- 
ence which  treats  of  the  Nature  and 
properties  of  light  and  vision." 

Every  high  class  stage  electrician  usu- 
ally makes  a  study  of  the  science  of 
optics ;  therefore  you  will  not  wonder 
that  oftentimes  he  has  the  average  op- 
tician "beat,  going  and  coming,"  to  use 
the  slang  phraseology  of  the  stage;  It 
is  his  field  by  the  right  of  priority,  and 
I  can  point  out  to  you  a  dozen  elec- 
tricians who  follow  this  vocation  in  the 


summer  and  who  fit  glasses  by  the  sci- 
ence of  optics  for  the  aid  of  the  human 
vision.  In  numerous  instances  they 
have  brought  about  true  vision  where 
the  regular  optician  has  failed.  A  great 
many  electrical  effects  or  illusions  now- 
adays are  produced  by  optical  lenses 
with  colored  scenes  painted  or  photo- 
graphed on  glass,  mica  or  other  trans- 
parent mediums,  representing  moon, 
water-ripple,  ocean  swell,  floating  clouds, 
streaked  lightning,  fire  scenes,  rainbow, 
etc.  The  apparatus  for  producing  these 
optical  illusions  it  is  my  intention  pres- 
ently to  show  and  explain  to  you.  Even 
those  who  are  up  in  the  science  of  optics 
will  wonder  how  so  simple  an  affair  will 
produce  such  wonderful  results  which 
from  "out  front"  mystify  the  best  of  you. 
But  before  taking  up  this  matter,  let  us 
look  a  little  into  the  laws  of  light. 

THE   LAWS    OF    LIGHT   APPLIED   TO    STAGE- 
CRAFT 

All  of  the  effects  as  previously  enu- 
merated, and  any  others  produced  by 
means  of  the  sciopticon,  are  primarily 
founded  upon  the  three  principal  sets  of 
laws  of  optics,  or  laws  of  light,  namely : 
Reflection,  refraction,  and  absorption,  as 
pertains  to  both  light  and  lenses.  It 
would  therefore  behoove  the  wise  elec- 
trician to  look  further  into  the  subject 
of  light  with  its  different  methods  of 
distribution. 

Optics,  as  a  science,  is  too  lengthy  to 
go  into  here  in  much  detail,  but  for  the 
benefit  of  the  general  reader  I  will  ex- 
plain a  few  rules  as  follows : 

(1)  Light  is  a  physical  force  which 
emanates  from  all  luminous  objects  and 
travels  in  straight  lines  in  all  directions, 
never  in  curves.  If  light  did  travel  in 
curves,  we  would  be  able  to  look  around 
a  corner  through  a  bent  tube. 

(2)  The  angle  of  incidence  is  equal 
to  the  angle  of  reflection.  In  other 
words,  if  a  ray  of  light  strikes  a  reflect- 
ing surface  at  a  given  angle  with  the 
perpendicular  it  will  be  reflected  away 
from  the  surface  at  a  similar  ancle  be- 
yond the  perpendicular. 
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(3)  The  velocity  of  light  is  186,000 
miles  per  second  when  passing  through 
the  free  ether. 

(4)  A  ray  of  light  passing  from  a 
rarer  to  a  denser  medium  is  retarded. 
This  brings  about  what  is  known  as  re- 
fraction, or  bending  of  the  rays.  For 
instance,  if  a  ray  of  light  passing 
through  the  air  (rare)  strikes  obliquely 
upon  the  surface  of  a  body' of  water 
(dense),  the  ray  will  continue  on 
through  the  water,  but  at  a  greater  angle 
than  before.  In  other  words,  the  ray  is 
bent  downward. 

(5)  A  ray  of  light  passing  obliquely 


from  a  denser  to  a  rarer  medium  is  bent 
or  refracted  to  a  lesser  angle  with  the 
surface  upon  emerging  into  the  rarer 
medium.  The  course  of  a  light  ray 
through  a  medium  of  uniform  density  is, 
however,  always  a  straight  line. 

(6)  A  ray  of  light  passing  from  a 
denser  to  a  rarer  medium,  or  vice  versa, 
but  perpendicular  to  the  surface,  is  not 
refracted  or  bent. 

(7)  Reflection  of  light  is  the  bound- 
ing back  of  the  rays  of  light  into  the 
medium  from  which  they  came.  A  mir- 
ror reflects  light  rays ;  a  lens  bends  light 
rays. 


In  the  next  chapter  of  this  series,  which  will  appear  in  an  early  issue,  some  applica- 
tions of  the  science  of  optics  to  the  production  of  stage  illusions  will  be  reviewed.  These 
will  include  the  simulation  of  moon  effects,  rainbow  effects  and  the  separation  of  colors  by 
the  prism.  The  work  of  the  Sciopticon,  or  mammoth  projecting  machine,  will  also  be  taken 
up. — Editorial   Note. 


Electric  Signal  for  Life  Savers 

All  along  the  miles  of  beach  at  Venice, 
Calif.,  the  visitor  sees  at  short  distances 
apart  a  series  of  posts  set  upright  in  the 
sand.  To  each  one  is  attached  a  life 
buoy,  a  reel  of  rope,  a  large  gong,  a  red 
flag  in  a  case,  and  a  flagstaff  on  which 
another  danger  signal  can  be  hoisted. 
In  addition  to  this  equipment  is  an  elec- 
tric push  button  which  signals  the  life- 
saving  crew  at  the  station.  As  this  beach 
is  so  long,'  and  as  bathers  often  venture 
into  dangerous  water,  the  city  has  placed 
these   life-saving  outfits 

on  the  strand  and  they       -_ 

have  been  the  means  of 
saving  many  lives.  , 

The  first  aid  to  the  im-     1  , 

periled  swimmer  is  to 
use  the  electric  push  but- 
ton, which  summons  the 
crew  in  their  lifeboat. 
The  next  move  would  be 
for  a  volunteer  to  swim 
out  with  the  life  buoy  to 
which  a  light  line  is  at- 
tached which  unreels  as 
he  proceeds.  Meanwhile 
other  spectators  are  sup- 


posed to  operate  the  alarm  gong  and  wave 
the  red  flag  or  hoist  a  signal  to  the  flag- 
staff. In  this  manner  the  crew  could  lo- 
cate the  danger  point  at  once  and  row  for 
it. 

The  Venice  volunteer  life  savers  have 
done  excellent  work, 
and  with  electrical 
alarms  to  notify  them 
promptly  of  endan- 
gered swimmers,  they 
can  act  with  very 
much  increased  effi- 
ciency. 


BEACH  AT  VENICE,  CALIE.,  AND  ONE  OE  THE  LIFE  SAVING  STATIONS 


By  ARCHIE  RICE 


This  is  the  second  article  of  the  scries.  The  first  described  how  a  famous  gold- 
bearing  river  was  diverted  to  produce  hydraulic  power.  The  electric  energy 
was  sent  a  long  distance  to  operate  huge  gold-dredgers.  They  are  riddling  the 
river-beds  and  the  adjacent  land  in  a  deep  and  desolating  search  for  formerly 
unattainable  auriferous  gravel.  The  third  article,  which  will  appear  in  an 
early  issue,  will  deal  with  one  of  the  most  characteristic  mountain  power  plants, 
so  remote  and  inaccessible  that  few  have  ever  seen  its  wonders.  —  Editorial 
Note. 


MOUNTAIN-MADE  ELECTRICITY  DOING  THE    WORK    IN    DEEP    MINES 


The  Yuba  River  is  an  eastern  branch 
of  the  Sacramento.  It  joins  the  main 
stream  at  the  old  mining  town  of  Marys- 
ville,  in  the  great  valley.  Back  in  the 
lofty  Sierras  the  Yuba  itself  comes  down 
out  of  three  narrow  canons  between 
heavily  timbered  lofty  ridges. 

On  the  south  fork  is  the  Yuba  dam. 

There  was  a  time  when  thousands  of 
miners  were  scattered  along  the  course 
and  the  little  branches  of  the  Yuba, 
washing  panfuls  of  gravel  to  get  the 
grains  and  flakes  and  nuggets  of  precious 
gold.  And  old  miners  are  still  working 
here  and  there,  puttering  out  a  fair  liveli- 
hood on  their  private  claims. 

Way  up  in  the  mountains  of  the  Yuba 


River  country  run  the  deep  underground 
ledges  of  quartz  that  have  held  sealed 
through  all  the  centuries  the  original 
sources  of  California's  gold. 

In  Nevada  County  you  sec  the  top 
works  of  the  mines  that  have  punctured 
the  earth  nearly  a  mile  deep  with  inclined 
or  perpendicular  elevator  shafts.  From 
the  different  floors  ramify  narrow, 
crooked  hallways.  They  arc  dark  and 
moist.  The  air  is  heavy  and  sultry.  You 
feel  oppressed.  There  is  not  a  particle 
of  gold  in  sight.  It  is  hidden  in  infin- 
itesimal particles  in  the  chunks  of  gray- 
ish or  whitish  quartz.  The  underground 
hallways  lead  on  and  on,  following  the 
drift   o\    the  quai  t.    veins. 
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At  Nevada  City  one  of  these  mines 
has  produced  more  than  $30,000,000.  It 
is  still  steadily  yielding  a  golden  harvest 
to  the  unceasing  labor  of  day  and  night 
shifts  of  three  hundred  workmen. 

That  gives  you  an  idea  of  the  impor- 
tance of  California's  deep  mining  for 
gold.  There  are  scores  of  these  big 
mines  along  the  so-called  Mother  Lode, 
the  route  of  the  original  gold  bearing 
ledges. 

Now  you  can  understand  why  there 
seemed  to  be  a  market  up  there  for  elec- 
tric power.  It  might  be  used  for  the 
hoists  and  machinery  in  the  mines  and  at 
the  stamp-mills  that  smash  up  the  quartz 
into  powder  from  which  chemical  proc- 
esses can  dissolve  the  gold. 

Early  miners  had  dammed  the  Yuba. 
At  many  places  they  had  diverted  little 
streams  in  ditches  to  bring  water  to 
placer  diggings  at  a  distance  from  the 
river. 

At  the  quartz  mines  water  power  from 
smaller  streams  was  used  to  operate 
some  of  the  machinery.  This  water 
power  came  through  ditches  and  pipe 
lines  from  places  higher  up  in  the  moun- 
tains. 

In  1 89 1  the  world  had  no  long-dis- 
tance transmission  of  electric  energy. 
But  in  that  year  a  young  Californian  had 


The  Nevada  Power 
House  on  the  Yuba 
River 


an  idea  that  the  thing  could  be  done. 
He  owned  an  interest  in  one  of  those 
mines  at  Nevada  City. 

Down  behind  a  high  ridge  back  of 
Nevada  City  runs  the  canon  of  the  south 
fork  of  the  Yuba.  It  worms  its  way  be- 
tween the  lessening  ridges  to  reach  the 
wide  open  valley,  20  or  30  miles  below. 
The  man  with  the  idea  went  over  into 
that  Yuba  canon  and  prowled'  along  up 
stream.  He  chose  a  site  for  the  Yuba 
dam,  and  promptly  started  workmen  on 
the  job. 

A  wall  of  muddy  water  came  eagerly 
hissing  its  way  down  the  canon  in  the 
spring  of  1892.  When  the  man  went  to 
look  again  his  dam  was  gone.  The  log 
framework  had  held  about  as  well  as 
so  many  matches  and  wooden  toothpicks 
in  a  gutter  suddenly  flushed  by  a  fire- 
hydrant. 

In  August  of  1895  the  man  tried  again 
to  build  a  Yuba  dam  that  would  stay 
where  he  put  it.  He  still  cherished  his 
idea  of  four  years  before.  It  was 
strengthened  by  the  fact  that  an  obscure 
little  California  plant  had  recently  suc- 
ceeded in  sending  electric  power  thirteen 
miles.  Also,  the  wonderful  new  plant 
at  Folsom  was  about  to  transmit  power 
22  miles. 

Furthermore,  he  was  figuring  on  gen- 
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erating  electricity  by  using  a  very  high 
fall  of  water  to  produce  swift  force 
rather  than  ponderous  volume. 

The  new  Yuba  dam  was  rushed  to 
completion  in  three  months.  It  had  to 
be  finisned  before  the  winter  rains.  A 
large  force  of  men  was  kept  constantly 
at  the  job.  The  heavy  log  cribwork  was 
bolted  down  into  the  bedrock  of  the 
river.  The  framework  was  28  feet  high 
and  107  feet  long  across  the  canon.  It 
was  to  be  filled  with  rock  and  gravel. 

But  before  back  filling  could  be  started 
the  river  began  to  rise  so  rapidly  that 
the  workmen  had  to  leave.  Another  tor- 
rent of  muddy  water  came  down  and 
hid  the  dam. 

After  the  flood  they  went  back  to  look. 
Their  hollow  crib  of  logs  had  stuck.  It 
was  a  solid  masonry  wall  of  gravel  and 
"slickens"  washed  from  the  hydraulic 
mines  further  up  in  the  mountains.  It 
was  a  more  substantial  and  enduring 
mass  than  they  could  have  made. 

Meanwhile  a  force  of  no  men  that 
had  started  work  a  month  before  the 
dam  was  begun  got  their  special  task 
completed  just  as  the  dam  was  finished. 
They  had  built  a  diverting  flume  system 
to  carry  water  from  the  dam  way  out 
along  the  wooded  and  rocky  slope  of 
the  left-hand  bank  of  the  river  for  a 
distance  of  a  little  more  than  three  miles. 

The  downward  trend  of  the  river 
along  there  is  nearly  100  feet  to  the  mile. 


A  Typical  Stor- 
age Reservoir 
in  the  Sierras 


The  flume  was  given  a  nicely  surveyed 
even  drop  of  only  26%  feet  to  the  mile. 
Keeping  well  up  along  the  hillside  the 
flume  finally  reached  a  position  where  it 
had  gained  an  elevation  a  little  more  than 
200  feet  above  the  river.  From  that 
height  the  water  could  be  shot  down 
through  a  pressure  pipe  with  great  force. 

The  flume  is  six  feet  wide  and  four 
and  a  half  feet  deep.  It  was  intended  to 
carry  a  constant  flow  of  5,800  miner's 
inches  of  water.  A  million  and  a  quarter 
lineal  feet  of  lumber  were  used  in  its 
construction. 

Down  at  the  bottom  of  the  canon,  on 
the  very  brink  of  the  river,  a  shelf  was 
blasted  in  the  solid  granite  at  the  high- 
water  mark.  And  there  one  of  Cali- 
fornia's historic  hydro-electric  plants  was 
erected. 

But  while  the  actual  construction  work 
had  been  progressing  on  the  dam  and 
flume  and  foundations,  there  were 
greater  temporary  problems  involving 
much  labor.  Heavy  machinery  was 
coming  by  rail  from  the  east.  There 
was  no  road  from  Nevada  City.  Each 
of  the  two  generators  weighed  11,200 
pounds  in  one  mass. 

Men  went  to  work  widening  and  re- 
grading  three  miles  of  old  road  that 
went  up  out  of  Nevada  City  like  the  roof 
of  a  house.  Then  two  miles  of  entirely 
new  road  had  to  be  built  along  and  over 
a  rocky  and  wooded  ridge.     That  com- 
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bination  would  get  the  heavy  wagons 
out  to  a  point  half  a  mile  up  the  steep 
slope  directly  over  the  power  house  and 
at  a  perpendicular  height  of  1,700  feet 
above  it. 

They  made  up  their  minds  to  lower 
the  ponderous  machinery  down  that  half 
mile  steep  mountain  slope. 

Each  wagon  load  that  had  come  over 
from  the  town  was  pulled  by  twelve 
horses. 

They  lowered  the  valuable  machinery 
cautiously  down  the  mountain.  The  way 
had  been  cleared  of  the  forest  growth. 
Tree  stumps  served  as  capstans,  about 
which  the  steel  cable  slowly  unwound. 

An  avenue  60  feet  wide  up  out  of 
the  canon,  over  the  ridges,  and  on  to- 
ward the  mines  was  hewn  clean  of  forest 
growth.  The  smaller  pine  trees  thus  re- 
moved were  used  for  the  pole  line,  and 
that  clear  zone  was  its  course.  From  the 
power  house  to  Grass  Valley  the  line  is 
eight  miles,  and  there  is  a  way  station 
at  Nevada  City,  with  sub-stations  and 
transformers  at  both  towns. 

Heavy  timbers  clamped  down  by  steel 
rods  sulphured  deep  into  the  solid  bed- 
rock were  the  foundations  upon  which 
that  little  power  plant  established  its 
generating  machinery. 

The  end  of  the  river  flume  was  298 
feet  up  the  slope ;  the  actual  perpendicu- 
lar fall  was  190  feet  to  the  water  wheels. 
A  steel  pipe  three  feet  in  diameter  de- 


scended to  seven  pairs  of  nozzles,  each 
pair  striking  into  the  windmill  like  little 
buckets  of  a  water  wheel.  Three  of 
these  wheels  were  connected  with  one 
generator  and  four  with  the  other.  This 
force  sent  the  generators  revolving  at 
400  revolutions  a  minute.  And  the  proc- 
ess produced  Coo  horsepower  generated 
at  a  pressure  of  5,500  volts. 

At  first  the  miners  were  very  reluc- 
tant to  experiment  with  this  new  power. 
Motors  would  cost  money.  Expensive 
changes  would  have  to  be  made  at  the 
mines.  The  new  enterprise  might  not  be 
permanent. 

Then  some  of  the  biggest  deep  mines 
tried  it,  and  more. 

The  demand  for  power  finally  ex- 
ceeded the  capacity  of  the  plant. 

Early  in  1898  an  addition  was  made 
that  marked  another  stage  in  the  growth 
of  California  toward  higher  and  higher 
water  fall  for  her  mountain  power 
plants. 

Straight  up  behind  the  power  house 
and  over  the  ridge  nearly  four  miles 
was  a  little  bowl-like  mountain  meadow 
with  a  narrow  canon  outlet.  So  they 
acquired  that  land, 
went  up  there,  built 
a  dam  across  the  out- 
let, cleared  off  the 
timber  and  created  an 
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artificial  lake  of  42  acres,  or  about  the 
area  of  a  dozen  city  blocks. 

They  built  a  line  of  flume  and  ditch 
2^4  miles  long  out  toward  the  ridge 
overlooking  the  power  house.  The 
water.way  is  four  feet  wide  and  three 
and  a  half  feet  deep.  A  gorge  had  to  be 
crossed.  A  big  U-shape  pipe  668  feet 
long  was  put  in  the  depression  to  serve 
as  a  huge  syphon,  taking  the  water  from 
the  flume  at  one  side  and  carrying  it  up 
into  the  flume  across  the  canon. 

The  grade  of  the  flume  line  was  made 
so  gentle,  to  get  all  the  fall  possible,  that 
it  takes  the  water  an  hour  and  ten  min- 
utes to  flow,  a  little  less  than  three  miles. 
That  is  only  as  fast  as  an  ordinary  per- 
son walks. 

But  out  at  the  end  of  the  flume,  on  the 
ridge,  1,870  feet  up  the  slope  behind  the 
power  house,  this  new  source  of  water 
power  attained  a  perpendicular  elevation 
of  78^5  feet  above  the  water  wheels  down 
at  the  station. 

A  20  inch  steel  pipe  was  laid  and  an- 
chored, to  shoot  water  down  from  that 
higher  source  of  power. 

A  new  and  larger  section  was  added 
to  the  little  original  power  house.  Two 
more  generators  like  the  others  were  in- 
stalled. All  the  water  wheels  were  then 
connected  to  a  common  shaft,  and  the 
combined  generating  capacity  of  the 
plant  was  raised  to  a  regular  average  of 
1,600  horsepower. 

Isolated  in  that  narrow  canon,  they 
were  solving  the  hydro-electric  problems 
peculiar  to  the  climatic  and  geological 
conditions  of  California.  At  that  little 
plant  things  were  happening  and  changes 
were  being  made  that  led  to  California's 
marvelous  and  gigantic  hydro-electric 
developments  of  the  following  decade. 

Reliability  of  water  flow  is  absolutely 
necessary  to  a  hydro-electric  plant. 


From  an  old  mining  ditch  tapping  the 
Yuba  River  70  miles  further  back  in  the 
mountains  the  original  flume  supply 
from  the  Yuba  dam  was  augmented. 
The  dam  itself  was  fortified  by  a  solid 
granite  masonry  wall.  That  lake  created 
high  over  the  ridge  was  supplied  by 
water  brought  through  several  miles  of 
ditch  after  it  had  been  used  at  a  little 
power  house  located  higher  in  the  moun- 
tains. 

That  other  power  house  was  getting 
its  supply  from  a  far  reaching  old  min- 
ing ditch  system,  stretching  away  back- 
to  the  snow  places  of  the  high  Sierras 
and  combining  a  chain  of  many  moun- 
tain lakes  as  emergency  reservoirs  to 
maintain  the  supply. 

Today  every  big  deep  gold  mine  in 
California  is  run  by  electric  power.  And 
all  the  electric  power  is  carried  a  long 
distance  to  the  mines. 

Rainfall  records  are  not  a  reliable 
guide  to  the  seasonal  flow  of  water  in 
California's  mountain  streams.  The 
geological  formation  of  the  canons  is  an 
important  part  of  the  problem.  Where 
there  is  no  river  canon  the  rainfall  runs 
off  quickly  and  is  lost. 

Forests  and  vegetation  merely  check 
the  sudden  run-off  of  rains.  But  where 
the  geological  formation  is  favorable 
the  water  seeps  clown  into  the  slopes 
and  later  slowly  percolates  into  innumer- 
able little  springs  that  maintain  the 
stream  long  after  the  rainy  season. 

By  their  mammoth  harvest  of  water 
in  California's  mountains  the  hydro-elec- 
tric plants  greatly  benefit  the  farms  and 
orchards.  The  flood  waters  they  store 
in  artificial  reservoirs  they  bold  for  the 
summer  season.  When  the  rivers  become 
low  the  storage  lakes  are  w\.n\c  to  yield 
their  quota  to  run  the  plants. 


Vc*  storm  kind's   fly  i  no.  squadrons 

sweep 
With   fury  o'er   {he  sea. 
Before  (he  monarch  of  fhe  deep 
The  ships  in  ferror  flee. 

Forap.es  past  the  storm  kind's   hand 
Has  ever  claimed  its  own, 

And  held  the  scepter  of  command 
O'er  seas  he  ruled  alone. 

But  now  a.  rival  seeks   fhe  Held; 

A  foe  o,s  swiff  a.s  lio-hf. 
The  squadrons  of  the  storm  kino 
yield  *? 

Their  spoils  before  his  mi^xht. 

His  silent  sentries  on  patrol 
Outspeed  the  kino,  of  storm. 

And  when  he  seeks  {o  wrest  his 
toll 
They   flash  fhe  swift  alarm! 

(srorgre  /b^ffiifP 


"The  Romance  of  Wireless3 


By    EDWARD    LYELL.  FOX 


If  Guglielmo  Marconi  had  not  been  a 
man  of  strong  character,  resource  and 
patience  the  sinking  of  the  Titanic  would 
have  been  a  disaster  blacker  even  than 
Martinique. 
Because  of 
this  man,  his 
mind,  his  de- 
termination, his 
achievement, 
hundreds  of 
the  great  ship's 
passengers 
were  saved. 

Yet,  when  I 
read  the  news- 
papers, I  saw 
no  tribute  to 
this  man  to 
whom  so  much 
w  a  s  d  u  e.  I 
read  columns 
about  noted 
people  who  had 
been  saved, 
about  those 
who  had  gone 
clown.  I  saw 
the  pictures  of 
society,  women 
who  had  es- 
caped in  the 
lifeboats.  I 
saw  plans  for 
new  safety  ap- 
pliances, photo- 
graphs of  other  liners  that  had  sunk  in 
years  gone  by — but  no  extensive  mention 
of  Marconi.  Indeed,  it  was  not  until  a 
Senate  commission  began  an  investiga- 
tion that  his  photograph  was  printed. 
Then  it  was  printed  only  because  he  was 
one  of  the  witnesses.  The  story  of  the 
man  was  not  told — the  story  that  had  its 
climax  in  the  dark  Titanic.  And  this  is 
the  story  that  Popular  Electricity  lias 
asked  me   to  write — "The    Romance   of 


GUGLIELMO   MARCONI 


Wireless."    For  "romance"  it  is.  Listen  : 
In  the  shade  of  the  Marescalchi  Palace 
stands  a  small  house.     If  you  visit  Bo- 
logna, that  quaint  Italian  city,  your  guide 
will  stop  before 
that   house   al- 
most reverent- 
ly.    In    it   was 
born    Marconi, 
and  the  natives 
have  come,  you 
see,    to    look 
upon    him    al- 
most as  an  im- 
mortal.   It  was 
on     April     25, 
1 874,  that  Mar- 
coni was  born. 
The   son   of 
Joseph  Mar- 
coni, by  a  sec- 
ond   marriage, 
the    baby    was 
fortunate    in 
coming    of    an 
Irish    mother. 
Not    infre- 
quently the  in- 
termarriage of 
these    races 
produces  a 
genius.     And 
this  was  one  of 
the     cases. 
F  r  o  m       h  i  s 
mother — keen. 
gray-eyed  Anna  Jameson — came  persist- 
ence and  alertness  which  has  stood  him  in 
good    stead;    from    his    father    came    the 
Italian  power  of  invention  and  conception. 
At  sixteen  Guglielmo  was  a  keen  stu- 
dent of  mathematics,  chemistry  and  elec 
tricitv.     These  studies  were  pursued  in  a 
school  at  Florence,  and  to  the  attractive 
ness   of  its   courses   i-   due   the   step   that 
resulted   in    Marconi  specializing  in  elec- 
tricity. 
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After  Florence,  he  went  to  Leghorn 
and  astounded  the  instructors  there  by 
his  passion  for  anything  pertaining  to 
electricity.  He  is  said  to  have  spent  fif- 
teen hours  .of  the  day  in  working  over 
his  books  and  instruments.  Becoming 
master  of  the  fundamentals  with  the 
speed  that  bewildered  all  Leghorn,  Mar- 
coni insisted  that  the  professors  give  him 
problems  that  perplexed  even  the  most 
learned  of  them.  And  always  he  solved 
them  and  always  he  confounded  his 
teachers  by  the  depth  of  his  questions. 

In  1804  when  Marconi  was  immersed 


A  HIGH  POWER  MARCONI  STATION 

in  his  researches  there  came  to  him  a 
letter.  It  was  from  his  half-brother, 
Luigi,  who  realized  that  Guglielmo  was 
overworking.  Now  Luigi  owned  a 
pretty  villa  at  Andorno.  To  this  quiet 
haven  he  wanted  Guglielmo  to  come.  He 
wanted  him  to  take  a  long  rest  before 
going  back  to  his  work;  also  planned  a 
number  of  entertainments. 

One  day  while  Guglielmo  was  walking 
through  the  gardens,  thinking  of  the  fete 
that  was  to  be  held  for  him  the  next  day, 
an  idea   came   suddenly,   driving  every- 


thing before  it.  It  was  to  use  the  Hertz- 
ian electrical  wave  as  a  medium  of  com- 
munication. Instantly  he  forgot  the 
villa,  the  gardens,  the  blue  Italian  sky — 
everything  but  the  Idea.  Hurrying,  to 
his  room,  he  began  working  with  pencil 
and  paper,  figuring  out  problems,  making 
little  drawings,  crossing  out  everything 
and  doing  it  all  over. 

The  luncheon  hour  came  and  was 
gone.  Guglielmo  didn't  know  it.  When 
Luigi  knocked  at  the  door  of  his  room 
he  did  not  hear  him.  When  the  door 
was  opened  he  did  not  see  him.  All  he 
saw  was  the  calculations  he  had  made 
and  the  Idea  that  floated  vaguely,  ever 
changing  like  a  chameleon.  The  shad- 
ows began  to  deepen  in  the  garden  and 
yellowing  evening  dropped  over  the  hills. 
Still  Guglielmo  worked  on.  He  went 
without  supper.  The  Idea  was  food 
enough.  And  so  he  worked  way  into  the 
black  hours  of  the  night — worked  until 
Luigi  insisted  that  he  take  food  and  rest. 

The  next  morning  Guglielmo  packed 
his  bag  and  hurried  home.  The  enter- 
tainments and  fetes  were  never  held. 
Something  new  in  electricity  had  called 
him.  Upon  arriving  at  Bologna,  he  went 
immediately  to  his  little  laboratory.  He 
put  the  Idea  to  an  experimental  test.  It 
was  a  failure.  He  tried  other  tests. 
They  were  failures.  He  began  to  work 
until  the  early  mornings.  He  lost  inter- 
est in  everything  else.  Often  he  forgot 
to  eat.  He  began  to  grow  gaunt.  His 
face  looked  drawn  and  wan.  His  eyes 
had  a  way  of  blazing  suddenly.  His 
family  began  to  get  worried.  They  pro- 
tested against  this  mad  idea — the  folly  of 
sending  messages  by  electricity  through 
void.  Scientists  who  had  heard  of  Mar- 
coni and  what  he  was  doing  stroked 
their  Van  Dykes  and  smiled.  At  the  sci- 
entific clubs  he  was  the  butt  of  jokes  and 
ridicule.  Some  of  them  came  to  jeer 
whenever  he  appeared.  "Mad  Marconi" 
they  began  to  call  him. 

That  is,  everybody  laughed,  except  one 
man.  He  was  Professor  Aus:usto  Rig:hi, 
one  of  the  most  famous  Italian  savants. 
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Feeling  that  Marconi  was  a  genius 
who  had  stumbled  upon  a  wonderful 
invention,  he  invited  him  to  Montese. 
There  the  professor  had  a  beautiful  sum- 
mer home,  and  Marconi  was  made  to  feel 
that  it  was  his  own.  Together  they  be- 
gan to  make  experiments.  Also,  these 
were  failures.  Then  came  a  day  when 
one  of  the  tests  worked  the  way  they 
hoped  it  would.    The  Idea  was  a  reality. 

But  instead  of  proclaiming  to  the  scoff- 
ers that  "Mad  Marconi's"  dream  had 
been  fulfilled,  they  continued  their  work 
quietly.  The  others  would  know  in  time. 
Marconi  was  becoming  resourceful  as 
well  as  alert.  And  so  they  worked  day 
after  day,  removed  from  the  world  in 
the  little  laboratory  at  Montese — worked 
until  they  brought  their  experiments  to 
a  stage  that  warranted  them  being  made 
in  public.  Then  they  went  down  to  the 
University  of  Bologna — down  to  the 
jeerers  and  scoffers.  To  them  they 
showed  a  wonderful  series  of  experi- 
ments, wonderful  results.  And  the 
doubters  rubbed  their  eyes  and  believed. 

After  working  around  Bologna,  Mar- 
coni went  to  England.  Here  he  con- 
tinued his  experiments.  He  established 
stations  at  Penarth  and  Western.  Above 
the  quiet  English  countryside  there  be- 
gan to  sound  the  crack  and  the  splutter 
of  the  wireless  messages  sent  and  re- 
ceived. 

The  English  newspapers  began  to  tell 
about  the  slender,  good-looking  young 
Italian  and  the  work  he  was  doing.  Re- 
ports went  back  to  Italy,  to  the  govern- 
ment, to  the  King.  Then  it  was  that  the 
King,  directed  that  Marconi  be  invited  to 
continue  his  experiments  under  the  aus- 
pices of  the  Italian  Ministry  of  War  at 
Spezia.  That  was  in  1898.  Italy  was 
wise.  Other  governments  were  begin- 
ning to  show  official  recognition  of  Mar- 
coni's work.  So  heeding  the  call  he  re- 
turned to  Bologna. 

But  with  each  success  Marconi  was 
becoming  more  and  more  resourceful, 
more  independent.  One  day  when  he 
was  at  Penarth  he  received  a   telegram 


commanding  his  presence  at  Windsor 
Castle.  It  was  in  Queen  Victoria's  reign. 
When  the  message  came  to  the  local  post 
office  the  people  were  in  a  great  state  of 
excitement.  It  was  in  the  forenoon  and 
the  word  had  come  to  hurry  to  Windsor. 
But  this  excitement  was  as  nothing  com- 
pared to  the  shock  sustained  in  the  post 
office  when  Marconi  sent  word  back  that 
he  could  not  go  to  Windsor  on  that  after- 
noon, but  he  would  the  next  day.  The 
independence  of  him  astounded  those 
stolid  Britishers.  And  to  that  indepen- 
dence is  due  much  of  Marconi's  success. 

In  1899  he  began  to  attract  the  whole 
world.  He  did  this  because  he  showed 
that  wireless  telegraphy  was  a  sound 
commercial  proposition.  Up  to  this  time 
people  had  regarded  it  in  the  nature  of 
a  wonderful  scientific  dream  come  true. 
After  working  at  Bologna,  Marconi  went 
to  'France.  Here  he  conducted  a  series 
of  experiments  under  the  patronage  of  a 
French  commission.  To  do  this  work  he 
built  a  station  at  Windreux,  France,  an- 
other at  South  Foreland  Lightship,  and 
another  on  the  French  battleship  Ibis. 
Messages  were  sent  from  these  stations 
to  the  Ibis.  The  Ibis  answered  them.  So 
was  it  demonstrated  that  messages  could 
be  received  and  sent  from  a  station  that 
was  in  motion. 

So  when  he  received  a  request  for  the 
use  of  the  wireless  in  reporting  one  of 
the  English-American  yacht  races  he 
was  ready  for  the  test.  And  test  it  was. 
for  the  newspapers  were  depending  on 
the  wireless  for  news  of  that  race.  1  f 
the  wireless  fell  down  Marconi  would  be 
lampooned  the  length  and  breadth  of 
America.  On  the  other  hand,  it  it  suc- 
ceeded, he  would  have  the  hacking  of  a 
powerful  press.  Of  course  it  succeeded. 
Everything  Marconi  did  these  days  was 
a  success. 

Indeed  so  sure  was  he  o\'  himself  that 
he  had  a  wireless  apparatus  rigged  up 
on  the  steamer  St.  Paul.  Vftei 
his  instruments  in  place  he  announced 
thai  he  was  going  to  receive  the  news 
from  ashore  and  print  it  in  a  little  news- 
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paper  on  board  the  steamer.  He  did. 
The  paper  was  called  the  Trans-Atlantic 
Times,  and  sold  for  $1.00  a  copy.  Mar- 
coni turned  over  the  proceeds  to  the  sea- 
men's fund.  Not  only  was  he  resource- 
ful, but  wise. 

But  Marconi  was  not  satisfied.  Re- 
member, his  mother  was  Irish.  He  be- 
gan to  think  of  sending  a  message  from 
one  side  of  the  Atlantic  to  the  other. 
How  the  first  message  was  sent  across 
the  Atlantic  from  American  soil  was  told 
you  in  the  April  number  of  this  maga- 
zine. Later,  on  January  19,  1903,  Mar- 
coni succeeded  in  sending  greetings  from 
President  Roosevelt  to  King  Edward. 
The  message  hummed  through  space 
a  distance  of  3,000  miles — quite  different 
from  the  vague  dream  of  Andorno.  The 
following  March  the  London  Times 
printed  a  200  word  dispatch  received  by 
wireless  from  New  York.  And  that 
demonstrated  beyond  all  doubt  the  avail- 
ability of  wireless  as  a  means  of  trans- 
Atlantic  communication.  Since  then 
many  improvements  have  been  made  ;  im- 
provements that  made  possible  the  saving 
of  some  of  the  Titanic  passengers. 


And  Marconi  is  just  beginning.  He  is 
never  satisfied.  That  is  because  of  his 
strong  character.  Those  who  are  satis- 
fied with  themselves  seldom  accomplish 
much.  Unlike  most  inventors,  Marconi 
does  not  mind  adverse  criticism.  He  is 
determined,  you  see,  to  get  the  best  re- 
sults. He  will  listen  to  praise  and  will 
be  pleased  with  it — because  he  is  Italian. 
He  will  listen  to  praise  and  forget  it — 
because  he  is  Irish.  A  mamof  wonder- 
ful patience,  acute  observation,  active 
imagination  and  a  natural,  practical  skill, 
he  was  able  to  overcome  the  obstacles 
that  another  man  would  have  fallen  be- 
fore. From  the  jeers  of  the  savants  of 
Bologna  to  the  savior  of  those  who  saw 
the  Titanic  plunge  beneath  the  dark 
waters  is  a  long  step.  But  Marconi  made 
it  possible  because  he  is  Marconi.  Also, 
because  he  put  electricity  to  one  of  the 
infinite  uses  that  it  offers  to  him  who 
will  take. 
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AN    ODD    PILE    DRIVER 


The  application  of  electricity  to  the 
pile  driver  has  been  heretofore  impossible 
because  of  the  extreme  variation  of  the 
load  offered  by  the  lifting  and  sudden 
releasing,  of  the  driving  weight.  The  rise 
of  the  current  from  zero  to  full  load 
and  back  to  zero  again  every  time  the 
weight  is  hoisted  and  dropped  affects 
other  devices  fed  by  the  same  mains. 
The  electric  pile  driver  invented  by  the 
late  Caryl  D.  Haskins, 
noted  engineer  of  Sche- 
nectady, N.  Y.,  provides 
a  steady  load.  Heavy 
metal  balls  are  lifted  by 
a  conveyor  to  a  point 
\  directly  over  the  pile, 
the  head  of  which  is  pro- 
vided with  a  metal  cap. 
The  balls  drop  in  quick 
succession  upon  the  head 
of  the  pile,  driving  it 
down  and  then  pass  on 
and  are  picked  up  once 
more  by  the  traveling 
conveyor. 
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The   Present  Situation  and  the  Reasons   Why   it  is   the  Best  Time   in  which  to  Invest  in   the 

Stocks  and  Bonds  of  Electrical  Enterprises  —  Something  About  the  Price 

of  Stocks  and  Bonds  and  the    Market    Fluctuations. 

By   "CONTANGO" 


In  various  instances,  with  some  of 
which  you  may  be  familiar,  individuals 
have  done  well  for  themselves  by  taking 
the  initiative  and  establishing  electric 
plants  in  this  or  that  center.  With  high 
rates  and  a  local  monopoly  for  their 
undertakings,  there  has  been  the  oppor- 
tunity, at  least,  for  them  to  keep  much 
of  the  benefit  and  profit  to  themselves. 
Today  this  condition  is  undergoing .  a 
rapid  and  remarkable  change.  Larger 
companies,  by  the  process  already  de- 
scribed in  previous  articles,  are  absorbing 
the  smaller.  Big  combinations  are  ab- 
sorbing the  comparatively  large  groups 
and  one  after  the  other  controlling  com- 
panies are  being  formed.  These  con- 
trolling and  operating  companies  link  vil- 
lage with  village,  town  with  town,  city 
with  city.  To  do  this  large  amounts  of 
stocks,  that  is,  shares,  are  offered  for  pub- 
lic subscription  and  large  amounts  of 
bonds  are  also  offered  to  the  public  in 
which  to  invest  its  funds.  Here,  then,  is 
your  opportunity. 

It  cannot  be  too  strongly  stated  that  in 
nearly  all  cases  there  is  nothing  to  lose 
but  everything  to  gain  by  such  combina- 
tions of  capital  and  managerial  ability. 
It  means  growth,  and  rapid  growth,  all 
along  the  line,  with  the  best  of  security 
behind  your  bonds  and  the  certainty  of 
increased  business  in  front  of  your  stock 
ownership  or  holdings  of  shares.  But 
with  this  growth,  with  this  linking  up  or 
absorption  of  small  systems  into  the 
larger  ones  goes  naturally  a  higher  price 
for  the  shares  and  an  increased  difficulty 
in  obtaining  the  bonds  without  consider- 
able premium,  particularly  if  they  repre- 
sent issues  of  the  older  and  more  firmly 
established  corporations  and  have  a  fairly 
long  period  to  run.     Therefore  the  op- 


portunity to  get  the  best  as  it  comes  be- 
fore you  should  never  be  passed  by. 

It  is  not  possible  nor  permissible  to 
give  here  the  names  of  the  various  com- 
panies or  pass  on  their  particular  merits 
at  this  time.  That  must  be  left  to  your 
own  judgment  for  the  present.  But  we 
have  given  much  information  in  these 
pages  as  to  how  that  judgment  should  be 
guided  and  what  to  consider  and  to  whom 
to  go  when  in  doubt.  How  to  discrimi- 
nate concerning  the  announcements  made, 
whether  by  advertisements  or  circular 
personally  addressed  to  you. 

This  and  the  following  article  in  the 
August  issue  will  give  you  further  par- 
ticulars as  to  the  proper  prices  to  pay, 
the  best  kind  of  bonds  to  buy,  the  reasons 
for  their  varying  periods  of  maturity,  the 
relation  of  the  price  to  the  term  of  ma- 
turity, the  average  yield  for  them  at  the 
varying  prices;  then  also  the  matter  of 
fluctuations  in  stocks  will  be  more  spe- 
cifically dealt  with,  the  returns  on  such 
stock,  the  sale  of  it  or  of  bonds  when 
desired  or  necessary. 

The  protection  given  to  your  invest- 
ments, be  it  in  the  stocks  or  securities  of 
these  enterprises,  is  really  much  greater 
than  appears  on  the  surface.  In  proportion 
as  they  are  part  of,  or  amalgamated  with, 
the  larger  interests  so  do  you  have  the 
protection  of  the  greatest  financial  in- 
stitutions in  the  country  and  indeed  in 
the  world  for  that  matter.  The  part  is 
never  greater  than  the  whole,  but  the  part 
is,  in  healthy  conditions,  as  important  as 
the  whole  in  all  these  systems,  For  it  is 
the  concentration  of  successfull)  oper 
ated  parts  thai  makes  For  the  success  of 
the  whole  system.  Understanding  this 
as  all  able  business  men  and  managers  ^i 
the  local  plants  and  installations  do,  you 
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should  be  reasonably  sure  of  the  proper 
care  and  consideration  of  each  link  form- 
ing the  whole  chain  and  that  the  great 
central  station  or  controlling  center  will 
be  operated  in  the  most  efficient  and 
economical  manner.  But  you  yourself 
have  perhaps  only  a  slight  knowledge  of 
the  promoters,  operators  or  organizers  of 
such  enterprises.  You  have  therefore  to 
depend  finally  on  the  reputation  of  the 
bond  or  brokerage  firms  offering  the 
'shares  or  bonds  for  sale. 

Before  going  into  the  question  of 
prices  made  to  you  for  bonds  or  shares 
or  the  market  fluctuations  in  the  price  of 
the  latter,  let  us  consider  once  more  the 
present  situation  and  future  prospect  in 
so  far  as  they  are  of  interest  to  you  who 
are  asked  to  buy  the  shares  of,  or  invest 
your  money  in  the  bonds  of,  electrical 
enterprises  and  organizations. 

To  begin  with,  business  all  over  the 
country  is  considered  good  and  there  is 
not  a  valid  reason  for  any  setback  on  ac- 
count of  its  being  the  year  of  a  presi- 
dential election.  On  the  contrary,  every 
indication  points  to  continued  movement 
in  the  buying  and  selling  of  shares  in  the 
latter  part  of  the  year  and  a  further  ad- 
vance in  their  price.  Therefore  you  will 
do  well  to  get  the  best  prices  you  can  at 
the  present  time.  A  large  amount  of 
bonds  of  all  manner  of  large  enterprises, 
not  to  forget  both  retiring  and  new  bonds 
of  older  corporations  put  out  the  first  six 
months  of  this  year,  has  been  readily  ab- 
sorbed. During  May  and  June,  while 
bond  houses  as  a  whole  had  plenty  to  do, 
there  was  a  lull  and  the  volume  of  offer- 
ings was  considerably  smaller  than  earlier 
in  the  year.  Now  as  this  is  an  all  round 
good  year,  it  means  you  will  have  plenty 
of  good  bond  opportunities  in  the  early 
fall,  but  the  point  is  to  avail  yourself  of 
the  chances  presented  by  being  first  sub- 
scribers. 

In  the  main  you  will,  as  time  passes,  be 
given  your  choice  of  investing  in  stocks 
and  securities  of  four  classes— -steam  rail- 
ways, industrial,  that  is,  manufacturing 
and  distributing  companies,  street  and  in- 


terurban  railways  and  gas  and  electric 
properties.  We  are  chiefly  concerned 
with  "Electrics,"  as  they  are  called. 

Therefore,  it  must  once  more  be  im- 
pressed on  you  that  the  earnings  of  rail- 
ways fluctuate.  When  crops  and  business 
are  good,  railways  flourish  and  the  earn- 
ings increase;  likewise  the  prices  of  the 
securities  go  up ;  on  the  other  hand,  dur- 
ing business  depression  prices  of  railway 
stocks  and  bonds  go  down.  These  fluc- 
tuations do  not  as  a  rule  seriously  affect 
the  price  of  the  bonds,  but  they  do  affect 
the  market  for  the  stocks,  and  what  is 
true  concerning  steam  railways  is  also 
true  in  regard  to  industrial  shares  and 
bonds.  In  this  class  is  included  manu- 
facturing, the  steel  industry,  sugar  re- 
fining, biscuit  and  baking  companies, 
smelters  and  the  like. 

The  industrial  class  is  subject  to  more 
violent  fluctuations  in  gross  and  net  earn- 
ings than  any  other.  It  is  extremely  sen- 
sitive and  quickly  feels  the  effect  of 
changes  in  business  conditions.  It  should, 
however,  be  observed  that  this  is  not  so 
marked  in  regard  to  those  industrials 
which  are  engaged  in  the  supplying  of 
human  necessities.  Nevertheless,  they  are 
to  a  certain  extent  the  pulse  of  trade  and 
respond  very  promptly  to  changes.  The 
prices  of  the  stocks  and  bonds,  then,  of 
such  enterprises  go  up  and  down  as  do 
the  earnings.  They  are  traded  in  by 
speculators,  who  would  rather  deal  in 
shares  having  a  wide  range  of  price  than 
in  those  of  a  more  stable  character.  What 
is  true  of  industrials  in  this  regard  is  also 
true  of  steam  railways. 

Street  and  interurban  railway  stocks 
and  bonds  have  in  recent  years  become 
more  desirable  to  mvestors  than  formerlv, 
owing  to  many  things  that  have  con- 
tributed to  their  stability  and  earning  ca- 
pacity— better  management,  the  joining 
together  and  connecting  up  of  the  smaller 
lines  into  large  systems  forming  in  cer- 
tain parts  of  the  country  a  perfect  net- 
work of  electric  transportation,  also  the 
steady  increase  in  the  population  and  the 
continued  prosperity  of  the  rural,  com- 
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munities.  The  earnings  of  street  railways 
are  less  affected  by  general  trade  condi- 
tions than  those  of  either  steam  railways 
or  industrials,  and  as  time  goes  on  their 
shares  and  bonds  will  be  regarded  more 
favorably  and  will  undoubtedly  sell  on  a 
higher  level. 

As  to  gas  and  electric  companies — to 
quote  an  eminent  authority,  member  of  a 
well  known  engineering  firm  specializing 
in  such  properties:  "Those  who  have 
studied  the  four  main  classes  of  invest- 
ments placed  before  the  public  to-day  and 
examined  into  the  merits  and  earnings  of 
the  various  concerns  are  thoroughly  and 
lastingly  convinced  that  gas  and  electric 
companies  show  less  fluctuation  in  earn- 
ings than  any  other  class  of  business. 
One  must  understand  the  underlying 
facts  and  sources  of  revenue  to  appre- 
ciate the  truth  and  strength  of  this  broad 
statement." 

Electric  companies  do  not  primarily 
depend  upon  the  crops  or  general  condi- 
tions of  trade  or  business.  They  depend 
upon  the  population  of  the  cities  served, 
and  this  does  not  fluctuate,  but,  taking  it 
by  and  large,  shows  a  steady  increase  in 
all  sections  of  the  country.  The  com- 
modity sold  is,  too,  a  household  and  in- 
dustrial necessity,  therefore  the  consump- 
tion of  electricity  during  periods  of  busi- 
ness depression  does  not  fall  off  to  any 
noticeable  degree.  So,  for  the  same  rea- 
son, during  periods  of  great  financial 
prosperity,  the  earnings  continue  to  show 
the  usual  rate  of  growth,  slightly  in- 
creased by  the  added  expenditure  on  the 
part  of  patrons  in  the  direction  of  the 
purchase  of  electrical  conveniences  and 
contrivances. 

When  business  conditions  are  unfavor- 
able, places  of  amusement  are  not,  it  is 
true,  so  well  patronized,  but  they  are  just 
as  brightly  lighted  as  when  times  are 
prosperous  and  every  seat  taken.  Then, 
too,  when  people  are  not  at  the  theaters, 


they  are  probably  at  home  where  the 
same  amount  of  fuel  and  light  is  con- 
sumed at  one  time  as  another,  regardless 
of  financial  conditions.  The  use  of  elec- 
tricity for  power  and  manufacturing 
purposes  may  fall  off  somewhat  when 
there  is  business  depression  and  a  tight- 
ness in  the  money  market,  but  this  falling 
off  in  the  gross  earnings  from  the  sale  of 
power  is  offset  in  the  net  result  by  the 
saving  effected  in  the  purchase  of  ma- 
chinery, equipment,  fuel  and  supplies  at 
the  lower  prices. 

Statistics  show  that  the  earnings  of 
electric  companies  maintain  a  continual 
increase  from  year  to  year  with  no  falling 
off  in  years  of  panic  or  bad  business  con- 
ditions. Rates  for  electricity  are  practi- 
cally unaffected  by  outside  conditions, 
and  might  be  maintained  constant,  though 
as  a  matter  of  fact,  with  the  increasing 
spread  in  its  use,  there  is  a  correspond- 
ing ability  to  make  lower  rates  to  the 
public,  which  is  done  voluntarily  in  a 
great  many  cases  and  without  reducing 
the  dividends  to  which  the  stockholders 
are  justly  entitled. 

There  is  authority  for  the  statement 
that  the  losses  sustained  by  investors  on 
account  of  foreclosure  of  electric  mort- 
gages, or  default  in  the  payment  of  the 
interest  on  the  bonds,  have  been  less  than 
the  losses  to  depositors  in  national  banks. 
which  have  not  been  as  high  as  one- 
tenth  of  one  per  cent.  For  assured  and 
steady  increase  in  earnings,  therefore, 
electric  companies  cannot  be  beaten.  If 
you  can  invest  your  money  in  securities 
that  will  earn  from  5  to  6  per  cent  the 
profits  will  he  correspondingly  larger 
than  if  you  invest  at  a  lower  rate,  and 
while  it  has  been  usual  to  assume  that 
very  low  income-bearing  securities  are 
the  safest,  yet  every  war  the  safer}  of 
electric  investments  is  increasing  so  that 
they  are  just  as  safe  as  the  old  low- 
priced  securities,  yel  I  ring  in  much  better 
returns. 


*      *'      ^ 
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Picture  Sending  by  Wire 

Although  the  transmission  of  pictures 
by  wire  and  even  by  wireless  was  made 
possible  quite  a  number  of  years  ago  no 
considerable  practical  use  has  been  made 
of  the  discovery;  that  is,  not  until  just 
recently,  when  a  number  of  Paris  news- 
papers adopted  the  plan. 

A  station  is  installed  at  Monte  Carlo, 
the  center  of  the  Rurera  region,  where 
there  are  always  interesting  affairs  hap- 
pening, and  a  second  station  is  located  at 
the  headquarters  of  Illustration,  the  lead- 


ing Paris  illustrated  weekly.     The  dis- 
tance is  about  500  miles. 

The  electrical  picture  apparatus  which 
is  shown  here  is  quite  a  new  one  and  has 
been  running  only  a  short  time.  Dr. 
Korn,  the  inventor,  found  that  it  was 
not  much  advantage  to  use  the  action  of 
light  on  selenium  for  sending  the  pic- 
tures, as  he  employed  in  his  former  ap- 
paratus, as  it  is  much  easier  to  use  an 
electric  contact  running  over  a  metallic 
photograph.  At  Monte  Carlo  the  photo- 
graphic reporter  takes  views,  say  of  an 
aeroplane  flight,  and  brings  them  to  his 


Am* 


DR.    KORN    OF    PARIS    AND    HIS 

APPARATUS      FOR       SENDING 

PICTURES     BY     WIRE 

SOME  EXAMPLES  OF  WORK  DONE 
FOR  A  PARIS  PAPER 

laboratory  and  makes  the 
negatives.  From  these,  a 
metallic  picture  is  made  by 
direct  printing  by  arc  light 
on  a  sensitized  copper  film, 
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so  that  the  result  is  about  like  a  half- 
tone engraving  except  that  parallel  lines 
are  used  for  the  image  instead  of  small 
dots.  The  copper  film  is  quickly  pre- 
pared, about  like  a  photographic  print, 
and  it  is  then  ready  to  be  put  into  the 
electrical  picture  sender. 

The  operator  wraps  the  film  around  a 
cylinder  and  it  revolves  like  a  phono- 
graph cylinder  so  that  a  fixed  metal  point 
runs  across  all  the  lines,  and  when  it 
strikes  the  bare  copper  it  sends  current. 
When  crossing  a  black  line  made  of  the 
insulating  gelatine  film,  no  current 
passes,  thus  translating  the  picture  into 
current  impulses  over  the  line. 

At  Paris,  a  shutter  worked  by  the  elec- 
tric current  of  the  line,  sends  a  beam  of 
light  from  a  lamp  through  a  pinhole  in 
the  box  containing  a  film  wrapped 
around  a  cylinder,  so  that  the  light  prints 
a  duplicate  picture  on  the  film.  The  oper- 
ator develops  it,  and  the  photograph  then 
goes  to  the  engraving  room  to  have  a 
halftone  engraving  made  for  printing  in 
the  paper. 

An    Electrical    Genius    Released 
from  Prison 

In  order  to  procure  a  patent  for  an 
invention  to  draw  electricity  from  the 
atmosphere  and  produce  power  there- 
with, a  convict  in  the  Arizona  state  peni- 
tentiary at  Florence  was  recently  ordered 
released  by  Governor  Hunt  for  a  period 
of  30  days.  An  order  was  forwarded  to 
the  warden  of  the  penitentiary  to  that 
effect,  and  the  prisoner,  Roy  J.  Meyers, 
will  shortly  proceed  to  the  capital,  with- 
out guard,  and  after  securing  the  patent 
will  return  and  surrender  himself  to  the 
prison  authorities.  It  is  not  expected 
that  a  pardon  will  be  granted,  but  in  view 
of  the  importance  of  the  electrical  device, 
which  Meyers  is  said  to  have  perfected 
in  his  cell,  the  authorities  are  willing  to 
release  the  inventor  for  a  month  "on 
honor"  so  that  the  invention  may  be  given 
to  the  world- 
Meyer's  case  was  brought  before  the 
Arizona   legislature  by   Miss   Kate    I  Ber- 


nard, superintendent  of  Charities  and 
Corrections  in  Oklahoma,  who  made  an 
eloquent  and  convincing  plea  in  the  man's 
behalf.  She  stated  that  a  model  of  the 
device  had  been  made  in  the  penitentiary 
which  had  operated  a  25-horsepower  en- 
gine with  electricity  derived  from  the 
atmosphere.  On  advice  of  his  friends, 
the  model  and  blue  prints  were  destroyed, 
but  the  prisoner  will  be  able  to  duplicate 
them  in  Washington,  and  is  confident  of 
obtaining  his  patents.  The  House  was 
so  impressed  by  Miss  Bernard's  speech 
that  a  vote  sustaining  the  governor's 
action  was  taken. 

A  subscription  was  taken  for  the  pur- 
pose of  defraying  the  expenses  of  the  trip 
and  the  patent  office  fees,  Miss  Bernard 
heading  the  list  with  $50. 

Electric  Clocks  in  Tramcars 


It  is  believed  that  the  electric  railway 
svstem   in   Belfast,    Ireland,   is   the   onlv 


BELFAST    TRAMCAR     PROVIDED     WITH    ELECTRIC 
CLOCK 

one  employing  electric  clocks  in  it-  cars, 
some  of  which  arc  of  the  double  decked 
type  shown  in  the  picture.  The  clocks 
are  actuated  by  two  small  dry  cells  which 
last  from  eighteen  months  to  two  years 
without  renewal.  The  clock  gets  an  im- 
pulse every  minute  which  gives  power  to 
a  spring  which  keeps  the  clock  going  for 
one  minute,  when  it  receives  a  second 
impulse. 


Ambition 

By  WINDER  ELWELL  GOLDSBOROUGH,  M.  E. 


Extracts  from  an  address  made  in  1906  by  Mr.  Goldsborough,  then  Vice- 
President  of  the  American  Institute  of  Electrical  Engineers,  to  the  students  of  the 
Thomas  S.  Clarkson  Memorial  School  of  Technology,  and  published  through  the 
courtesy  of  Waddell  and  Harrington,  consulting  engineers,  from  a  book  edited  by 
them  entitled  "Addresses  to  Engineering  Students."  This  is  the  first  of  a  series  of 
similar  articles  by  prominent  educators  and  business  men,  which  will  be  especially 
interesting  to  boys  and  young  men  who  contemplate  following  the  engineering 
profession. — Editorial  Note. 


We  have  a  great  misconception  of 
what  "work"  is.  When  I  was  a  boy, 
work  meant  discomfiture  to  me.  I  always 
heard  work  or  labor  spoken  of  as  some- 
thing that  no  one  wanted  to  do. 

Now  there  are  various  definitions  to 
be  given  to  work,  and  the  generally 
accepted  definition  of  it  is  wrong.  To  my 
mind  work  is  any  agreeable  and  at  the 
same  time  useful  thing  which  a  man  has 
to  do — the  thing  which  he  wants  to  do. 


It  makes  no  difference  what  that  thing  is. 
But  are  there  many  of  us  here  who 
have  not  felt  the  thrill  that  comes  with 
the  perfection  of  some  one  thing  in  which 
we  have  our  heart?  What  young 
engineer,  after  he  has  created  through  his 
plans,  designs  and  work,  a  large  engineer- 
ing plant,  would  be  willing  to  be  absent 
from  the  starting  up  of  that  plant  for  any 
social  function  or  any  pleasure  of  field  or 
sport  which  you  could  offer  him?     It  is 
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the  essence  of  his  success.  His  life  blood 
has  gone  into  the  plant.  It  is  a  creature 
of  life  and  being  to  him.  And  he  would 
not  give  up  the  pleasure  of  being  there; 
of  working  all  night ;  of  experiencing  any 
discomfort  to  make  that  plant  a  success, 
for  anything  else  you  could  give  to  him. 

It  is  not  the  money,  it  is  not  the  gain, 
which  makes  men  in  this  country.  Amer- 
ica has  been  accused  of  being  a  country 
in  which  only  gain  is  sought.  That  is 
not  true.  I  have  come  in  contact  with 
too  many  of  our  men ;  I  have  seen  too 
many  of  our  boys  ;  I  have  had  them  work 
too  close  to  me  ever  for  one  moment  to 
think  that  the  dominant  idea  in  the  brains 
of  our  men  and  boys  is  money. 

There  are  many  things  which  a  young 
man  has  to  learn  if  he  would  succeed; 
and  all  of  us  want  to  succeed.  If  we 
could  only,  when  we  start  out,  have  the 
knowledge  of  the  ways  and  methods  of 
mankind  that  we  acquire  in  later  years, 
it  would  be  very  valuable  to  use.  We 
can't  learn  those  things  by  having  them 
told  to  us,  because  they  somehow  slip 
away.  If  you  visit  an  engineering  struc- 
ture and  study  it,  you  can  always  carry 
it  in  mind  and  remember  it  and  have  it 
as  a  direct  asset ;  but  if  you  only  learn  of 
it  by  hearsay,  you  may  or  may  not  be 
able  to  retain  a  memory  of  it.  And  so  it 
is  with  experience.  We  must  learn  it  at 
first  hand.  We  must  acquire  it  for  our- 
selves. Then  why  should  any  young 
man  be  willing  during  two  or  three  or 
four  years  of  his  life  to  stay  in  one  shop 
and  learn  but  one  thing,  when  there  are 
so  many  things  to  learn  ? 

I  once  was  conversing  with  Dr.  Robt. 
H.  Thurston.  I  had  been  out  of  college 
about  three  years,  and  in  talking,  over  the 
situation  with  him  I  apologized  because 
the  old  saying  "A  rolling  stone  gathers 
no  moss"  did  not  seem  to  be  exemplified 
in  what  I  had  been  doing,  as  I  had 
changed  my  position  several  times  in  the 
three  years.  He  said,  "Don't  worry 
about  that.  A  rolling  stone  is  the  only 
one  that  gets  polished."  That  set  me  to 
thinking.     If  the  rolling  stone  gets  pol- 


ished— if  you  want  a  high  polish,  you 
have  to  roll  a  good  deal. 

So  the  thing  for  a  young  man  to  do  is 
to  get  out  in  life  and  to  learn  all  he  can 
in  one  position,  and  then,  as  soon  as  he 
has  acquired  the  better  part  of  the  knowl- 
edge of  one — he  is  young — he  ought  to 
break  off,  and  get  another  place,  even  if 
he  has  to  begin  all  over  again.  Because — 
think  of  the  experience  he  is  going  to  get 
in  the  new  place,  the  new  problems  he  is 
going  to  have  to  solve. 

Make  trouble  for  yourselves,  or  at 
least  what  the  world  calls  trouble ;  and 
with  deliberate  aforethought,  if  need  be. 
Change  conditions  around.  You  have 
but  so  many  years  to  live.  And  before 
you  are  30  years  old  you  must  acquire  a 
good  deal  of  information. 

Deciphering    Manuscripts    With 
Ultra-violet  Rays 

In  Europe,  where  quartz  lamps  have 
already  been  introduced  on  a  commercial 
scale,  photographers  have  found  that  they 
can  obtain  very  different  effects  when 
using  these  lamps  in  place  of  the  more 
common  sources  of  light.  The  reason  is 
simple  enough.  The  quartz  allows  the 
ready  passing  of  the  so-called  ultra- 
violet rays  of  light  which  will  not  pene- 
trate glass,  and  these  in  turn  produce  a 
different  effect  from  the  rest  of  the  ray-. 

With  colored  vases,  flowers  or  dress 
goods  the  effects  are  equally  surprising 
and  sometimes  may  lead  to  important 
applications.  For  instance,  a  Berlin  pho- 
tographer (A.  Mente)  has  found  that  ink 
which  has  faded  into  illegibility  may  still 
be  opaque  to  the  ultra-violet  rays.  By 
photographing  documents  on  which  the 
ink  had  faded,  he  has  been  able  to  restore 
the  legibility.  Moreover,  he  has  found 
that  in  some  old  parchments,  dating  hack 
to  the  Twelfth  Century,  his  quartz  lighl 
photographs  showed  the  original  wording 
which  had  later  been  changed  in  a  still 
legible  ink.  Such  a  deciphering  o\  old 
manuscripts  which  heretofore  have  not 
been  readable  oughl  to  add  greatb  to  pur 
knowledge  o\  previous  centuries. 
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Signal  Lamp  on  Glove. 

A  wave  of  the  hand  may  serve  the 
automobile  driver  at  night  in  notifying 
vehicles  behind  that  he  desires  to  turn 
out  or  stop,  if  a  glove  with  an  electric 
lamp  mounted  upon  if  is  made  use  of. 


SIGNAL    LAMP    ON    GLOVE 

The  inventor  is  Charles  A.  Schindler, 
West  Hoboken,  N.  J.  The  lamp,  enclosed 
by  a  transparent  cover,  is  secured  to  the 
back  of  the  glove.  Flexible  wires  from 
the  lamp  connect  to  a  battery  and  cur- 
rent is  turned  on  by  bringing  the  con- 
tacts on  the  thumb  and  first  finger  to- 
gether. 

Electric  Refuse  Wagons  of  Paris 

The  new  silent  running  electric  wagon 
for  collecting  household  waste  is  likely 
to  be  appreciated  in. Paris,  where  it  is 
now  being  introduced.  As  the  majority 
of  houses  in  the  city  are  apartment 
houses  which  front  entirely  on  the  street, 
a  proper  method  of  collecting  the  waste 
had  to  be  organized,  and 
this  was  done  some  years 
ago  by  using  large  galvan- 
ized iron  boxes,  which  were 
filled  up  by  the  tenants  gen- 
erally during  the  night  and 
were  then  set  out  on  the 
pavement  by  the  janitor 
early  in  the  morning .  so 
that  the  carts  could  collect 
from  them.  The  new  auto- 
mobile wagons  will  be  quite 
an  improvement  and  will  do 


the  work  much  quicker.  The  present 
wagons  are  designed  to  make  a  trip  of 
about  20  miles  a  day.  All  the  electrical 
gear,  with  storage  battery,  is  put  together 
in  the  front  part  along  with  the  two  front 
wheels,  so  that  the  front  truck  can  be 
separated  from  the  main  body. 


A  "Boiling"  Battery 

A  Paris  inventor  has  just  brought  out 
what  may  be  called  a  "boiling"  battery, 
and  claims  that  it  will  give  six  times  as 
much  power  as  the  usual  type.  To  show 
how  the  battery  acts,  he  makes  the  fol- 
lowing experiment.  He  takes  a  porce- 
lain vessel  which  will  stand  the  heat  of 
the  fire,  or  probably  an  ordinary  enam- 
eled vessel  would  do,  and  fills  it  with  a 
weak  acid  solution,  or,  better,  a  bichro- 
mate battery  solution.  Two  carbon  plates 
are  put  in,  leaving  a  middle  space.  A 
zinc  rod  or  plate  is  attached  to  a  wood 
handle  so  as  to  dip  it  into  the  bath  be- 
tween the  carbons.  A  small,  low  voltage 
incandescent  lamp  is  connected  to  the  car- 
bons and  the  zinc  in  the  usual  way.  On 
dipping  in  the  zinc  the  current  given  by 
the  battery  cell  is  very  small,  and  the 
lamp  will  hardly  glow.  Removing  the 
zinc  he  puts  a  small  flame  under  the  ves- 
sel so  as  to  bring  it  about  to  a  boil.  Put- 
ting in  the  zinc  again  it  is  found  that 
the  lamp  now  glows  brightly,  and  the 
inventor  claims  that  the  current,  which 
he  measured  by  instruments,  is  six  times 
as  much.  His  method  is  the  subject  of 
a  French  patent. 
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Trolley  Wires  for  Airship 


To  Theodore  T.  Kryshtofovich,  St. 
Louis,  Mo.,  has  been  granted  a  patent 
upon  an  invention  for  transmitting  elec- 
tricity to   aerial   vehicles.     The  air  ma- 


AN  AIRSHIP  TROLLEY 

chine  is  equipped  with  a  motor  from 
which  a  two  wire  cable  passes  downward 
from  a  reel  to  a  two  wire  trolley  arrange- 
ment, By  guiding  the  aerial  craft  along 
above  the  trolley  the  airship  may  be  pro- 
pelled by  electric  motors. 


Collecting  Static  Electricity 
From  the  Air 


Ever  since  the  days  of  Franklin's  kite 
inventors  have  been  busy  upon  schemes 
for  obtaining  energy  from  the  sun,  wind 
and  waves. 

One  of  the  latest  ideas  for  collecting 
energy  is  to  suspend  a  metallic  screen  in 
the  air  by  means  of  a  number  of  elongated 
balloons  built  to  stand  the  wind  by  being 
equipped  with  rudders.  Assuming,  that 
the  screen  will  collect  static  electricity 
from  the  atmosphere,  the  screen  is  an- 
chored by  conducting  wires  which  are 
connected  to  several  Leyden  jars  for  stor- 
,  ing  up  the  captured  charges. 


APPARATUS      FOR      COLLECTING      STATIC      ELEC- 
TRICITY 

First    Money    Earned    from 
Telephone 

"On  February  12,  1877,"  relates  Dr. 
Bell,  "I  gave  a  lecture  before  the  Essex 
Institute  in  Salem,  Massachusetts,  and 
the  lines  were  connected  with  Boston. 
The  speech  was  transmitted  between  Bos- 
ton and  Salem,  and  the  audience  gener- 
ally could  hear  the  sound  of  the  speaker's 
voice,  while  those  who  came  close  to  the 
telephone  were  able  to  converse  with  Mr. 
Watson  in  Boston.  At  the  invitation  of 
the  Essex  Institute  this  lecture  was  re- 
peated on  February  23,  1877.  An  admis- 
sion fee  was  charged,  and  on  this  occa- 
sion certain  of  the  proceeds  were  pre- 
sented to  me  for  my  lecture  on  the  tele- 
phone. I  immediately  went  into  Boston 
and  we  had  a  little  silver  telephone  made. 
and  it  is  interesting  now  to  look  back 
upon  the  fact  that  that  was  made  from 
the  first  money  made  from  the  telephone. 

"On  that  occasion  a  very  interesting  in- 
cident took  place.  A  Boston  Globe  re- 
porter had  a  brilliant  idea  that  lie  would 
send  a  despatch  to  his  paper  in  Boston  by 
telephone,  and  on  thai  occasion  the  first 
newspaper  despatch  ever  sent  by  tele- 
phone was  sent  to  Boston  For  the  Boston 
Globe.  That.  1  think,  more  than  anj 
thing  else,  woke  up  the  press  of  the  world 
to  the  advantage  of  the  telephone.  That 
article  in  the  Boston  Globe  was  copied  all 
over  the  world,  and  had  a  great  influence." 
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Electric  Chickens 


The  electric  chickens  have  won !  T. 
Thorne  Baker,  a  London  scientific  ex- 
pert, has  concluded  experiments  in  treat- 
ing young  fowls  with  high  frequency 
electricity — the  kind  of  electricity  used  in 
wireless  telegraphy — with  highly  satis- 
factory results. 

The  birds  thus  treated  are  asserted  to 
have  put  on  38.5  per  cent  more  weight 
than  those  that  were  not  treated.  With 
the  exception  of  .the  electric  treatment, 
the  birds  were  reared  as  nearly  as  pos- 
sible under  the  same  conditions  on  the 
same  food  and  in  the  same  incubators,  in 
the  same  garden. 

The  only  difference  was  that  the  elec- 


First    Foreign    Language    Over 
Telephone 

According  to  Dr.  Alexander  Graham 
Bell,  the  first  foreign  language  trans- 
mitted by  telephone  was  Japanese.  In 
telling  about  it  recently  he  said : 

In  the  early  part  of  1877  or  the  end  of 
the  year  1876,  a  rather  interesting  cir- 
cumstance took  place.     I  had  among  my 


A  LONDON  SCIENTIFIC  EXPERIMENT   IN  CHICKEN 
RAISING 

trifled  chickens  seemed  happier  and  more 
placid  and  obviously  were  plumper,  as 
the  result  of  the  high  frequency,  high 
voltage  alternating  current  in  which  they 
basked. 

The  final  result  of  the  experiment  is  as 
follows : 

"The  cost  of  the  treatment  works  out 
at  J4  cent  per  chicken,"  says  Mr.  Baker, 
"so  that  the  treatment  is  well  within  the 
means  of  the  chicken  farmer  who  raises 
on  a  commercial  basis,  and  the  idea  is 
obviously  well  worth  his  attention."  The 
incubators  used  were  the  Hearson  patent, 
made  by  Messrs.  Spratt,  of  London, 
England. 


students  at  Boston  University  a  young 
Japanese  student  named  Tsawa.  He 
came  to  me  for  the  purpose  of  studying 
the  pronunciation  of  English.  Of  course, 
when  he  heard  about  the  telephone  he 
became  very  much  interested.  He  said: 
"Mr.  Bell,  will  this  thing  talk  Japanese?" 
I  said :  "Certainly,  any  language."  He 
seemed  very  much  astonished  at  that,  and 
said  he  would  like  to  try  it.  I  said  that 
he  could  try  it,  and  he  went  to  one  end 
of  the  circuit  and  I  stood  at  the  other. 
He  talked  Japanese,  and  I  reported  the 
result  to  him.  He  asked  if  it  talked  Jap- 
anese. I  said :  "It  talked  Japanese,  but  I 
couldn't  quite  understand  it."     He  was 
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not  quite  satisfied  with  that,  and  asked 
permission  to  bring  some  Japanese 
friends  of  his  from  Harvard  College.  I 
said:  "Certainly."  He  brought  two  young 
men  there,  and  they  talked  through  the 
telephone  and  listened;  so  that  Japanese 
was  the  first  foreign  language  that  was 
spoken  over  the  telephone. 

And  these  two  Japanese  gentlemen 
were  exceptional  men.  I  did  not  know 
who  they  were  at  the  time,  but  years  af- 
terwards it  was  revealed  to  me.  I  was 
in  Japan,  in  Yokohama,  when  the  Amer- 
ican residents  in  Japan  were  giving  a  ban- 
quet to  the  new  Japanese  Minister  who 
was  going  to  Washington,  Mr.  Kamura, 
now  at  the  head  of  affairs  in  Japan.  I 
was  asked  to  at- 
tend the  banquet, 
and  instead  of  be- 
ing introduced  to 
Mr.  Kamura,  lie 
came  up  to  me  and 
said :  "I  don't  re- 
quire an  introduc- 
tion to  Mr.  Bell.  I 
knew  him  years 
a  g  o."  And  he 
turned  out  to  be 
one  of  the  Japanese 
students.      Then    I 


found  out  about  the  other  one  in  a  rather 
curious  way.  The  Japanese  government 
sent  to  this  country  at  the  time  of  the 
Russian-Japan  war,  Baron  Kaneko.  He 
came  to  Washington  and  gave  a  lecture 
before  the  National  Geographical  So- 
ciety. I  happened  to  be  president  of  that 
society  at  the  time.  And  so  when  the 
dinner  was  over  and  the  time  for  speak- 
ing came,  Baron  Kaneko  said:  "I  knew 
Mr.  Bell  years  ago,"  and  he  told  his  story 
about  the  use  of  the  telephone.  So  those 
two  men,  the  foremost  men  in  Japan  to- 
day, Baron  Kaneko  and  Mr.  Kamura, 
were  the  two  men  who  heard  the  tele- 
phone in  the  winter  of  1876-1877. 


Tower  Lights  of  Girard  College 

Girard  College,  located  on  Girard  Ave- 
nue, is  one  of  the  particular  points  of 
interest  in  the  city  of  Philadelphia.  It 
was  founded  by  Stephen  Girard  and  the 
first  100  pupils  were  admitted  in  1848. 
The  bequest  was  left  to  the  city  of  Phila- 
delphia, as  trustee,  for  the  education  of 
poor  white  male  orphans  from  Pennsyl- 
vania, New  York  City  and  the  city  of 
New  Orleans. 

A  peculiar  feature  of  the  provisions 
of   endowment   was   that   no  clergyman 
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should  be  allowed  to  enter  the  grounds. 
This  restriction  was  made  by  Girard,  it 
is  said,  not  from  any  feeling  of  hostility 
against  the  profession,  but  in  order  to 
prevent  the  minds  of  the  young  orphans 
from  being  subjected  to  the  strife  of  sec- 
tarian controversy. 

The  grounds  of  the  college  embrace 
40  acres  and  are  surrounded  by  a  stone 
wall  ten  feet  in  height.  Electric  energy 
for  supplying  the  lights  and  motors  driv- 
ing the  various  shops  and  laundries 
throughout  the  grounds  is  generated  in 
a  power  house  located  in  the  western  end 
of  the  enclosure. 

The  plant  is  operated  24  hours  a  day 
under  the  direction  of  the  chief  engineer, 
who  has  charge  of  all  the  engineering 
work  of  the  college.  The  operating  force 
consists  of  two  engineers,  eight  firemen, 
one  electrician  and  one  trimmer. 

A  tunnel  running  from  the  power 
house  for  a  distance  of  about  three- 
quarters  of  a  mile  carries  all  the  wiring, 
steam  and  hot  water  pipes  for  the  laun- 
dry and  other  purposes.  Branches  leave 
the  tunnel  at  various  points  for  supplying 
the  different  buildings. 

Decidedly  the  most  novel  feature  of 
the  installation  is  the  illumination  of  the 
ground  by  use  of  Westinghouse  metallic 
flame  arc  lamps  mounted  on  steel  towers. 
These  towers  are  130  feet  in  height  and 
there  are  seven  of  them  distributed 
throughout  the  grounds.  Each  tower 
has  six  lamps  mounted  at  the  top.  Steps 
are  provided  on  the  frame  work  of  the 
tower  to  enable  the  trimmer  to  reach  the 
lamps. 

A  telephone  subscriber  in  Athens, 
Ohio,  requested  the  operator  to  "ring  the 
bell"  every  30  minutes  from  three  p.  m. 
until  the  next  morning.  Upon  investiga- 
tion the  subscriber  explained  that  the 
baby  was  dangerously  ill  and,  as  the 
house  clock  was  not  in  working  order, 
requested  the  calls  for  the  purpose  of 
giving  the  baby  the  medicine  at  regular 
intervals  as  prescribed  by  the  physician. 
Surely  the  telephone  is  a  "jack  of  all 
trades." 


Observation  Tender  for 
Submarines 


A  New  Jersey  inventor,  Stanley  Pon- 
tiere,  Ocean  City,  has  received  a  patent 
upon  a  means  of  leaving,  a  submerged 
submarine  and  of  using  the  same  device 
to  observe  the  movements  of  vessels. 

The  egg-shaped  buoy  of  a  size  to  per- 
mit a  person  to  stand  erect,  and  to  provide 


for  a  telephone, 
is  enclosed  in  a 
room  of  the  sub- 
in  a  r  i  n  e.  This 
room  is  entered 
from  the  sub- 
marine through  a 
water-tight  door.  The 
ceiling  of  the  room  is 
a  water-tight  closure 
which  opens  to  the 
sea.  The  observer  en- 
ters the  room  from  the  submarine,  closes 
the  door,  then  gets  into  the  buoy  through 
the  top,  which  is  now  securely  fastened 
down.  The  buoy  is  then  set  free  by  open- 
ing the  door  to  the  sea,  and  controlled  by 
a  windlass  in  the  room.  This  windlass  is 
operated  by  shafting  through  water- 
tight bearings  through  the  walls  from  the 
adjoining  room.  Windows  in  the  cover 
of  the  buoy  permit  observations  as  soon 
as  the  buoy  reaches  the  surface  and  the 
telephone  connected  by  water-proof  cable 
to  the  submarine  is  used  to  transmit  in- 
formation regarding  the  movement  of 
vessels  on  the  surface.  A  tank  of  com- 
pressed oxygen  keeps  the  air  pure. 
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Electric  Photography 

The  accompanying  illustrations  are  ex- 
amples of  photographic  reproduction  by 
means  of  electric  photography.  The 
process  is,  of  course,  only  applicable  to 
photography  of  inanimate  objects  be- 
cause, under  the  disconcerting  influence 
of  a  high  voltage,  animate  beings  would 
hardly  be  able  to  respond  cheerfully  to 
the  usual  "Look  pleasant,  please !" 

The  terminals  of  an  induction  coil  or 
an  electrostatic  machine  are  connected 
to  the  terminals  of  a  condenser  which 
may  consist  of  a  few  Leyden  jars.  A 
photographic  plate  with  its  sensitized  sur- 
face uppermost  is  placed  over  a  smaller 
sheet  of  tinfoil  which  rests  upon  an  insu- 
lator. Upon  the  plate  is  placed  the  me- 
tallic object  whose  fac- 
simile is  desired.  The 
terminals  of  the  conden- 
ser are  connected  to  the 
metallic  object  and  the 
tinfoil  sheet,  respectively. 
The  object  is  highly 
charged  for  an  instant 
and  on  developing  the 
negative  a  reproduction 
of  the  object  is  obtained. 

The  process  is  prefer- 
ably carried  out  in  a 
dark  room.  However,  it 
can  be  done  in  a  light 
room  with  the  plate 
properly  protected  from 
exposure  to  light.  The 
objects  (A),  (B)  and 
(C)  were  reproduced 
from  exposed  photogra- 
phic plates  while  (D) 
and  (E)  show  the  ef- 
fect of  using  photogra- 
phic printing  paper  in- 
stead of  the  sensitized 
plates.  In  the  first  three 
illustrations  the  lighter 
parts  represent  raised 
portions  on  the  object 
reproduced  while  these 
parts  arc  shown  in  the 
darker  parts  of  the  last 


two  illustrations.  A  variation  of  this 
experiment  is  found  in  substituting  a 
plain  glass  for  the  photographic  plate. 
If  the  metallic  object  is  charged  for  a 
long  time  by  means  of  an  electrostatic 
machine,  on  removing  the  object  and 
breathing  on  the  spot  the  image  of  the 
object  will  be  seen. 


Telephones  in  Tripoli 

The  city  of  Tripoli,  with  a  population 
of  40,000,  has  the  only  telephone  ex- 
change in  the  entire  country  of  Tripoli, 
the  seat  of  the  present  war.  It  has  seven 
stations,  and  has  always  been  operated  by 
the  military  department  of  the  Turkish 
government. 


APPARATUS 
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The  Perfected  Money  Launder- 
ing Machines 

After  three  years  of  experiment  and 
research  the  experts  in  the  United  States 
Treasury  Department  have  finally  per- 
fected practical,  electrically  operated  ma- 
chines for  laundering  currency.  While 
the  idea  of  washing,  money  is  very  old, 
this  present  achievement  constitutes  the 
first  solution  of  the  problem  of  launder- 
ing bank  notes  on  a  commercial  scale.  It 
will  put  in  circulation  in  all  parts  of  the 
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country  a  vastly  increased  proportion  of 
clean,  sanitary  currency,  replacing  the 
literally  "tainted"  money  which  is  so  un- 
sightly to  look  upon  and  (presumably) 
unhealthy  to  handle. 

These  newly  devised  machines  for 
washing  and  ironing  our  paper  money 
will  be  installed  not  only  at  the  Treasury 
at  Washington  but  at  all  the  Sub-Treas- 
uries throughout  the  country  and  at  all 
those  .banks  whose  directors  find  it  more 
economical  to  operate  a  money  cleaning 
plant  of  their  own  than  to  ship  soiled 
banknotes  by  express  to  Washington  to 
be  replaced  by  new,  as  is  at  present  the 
plan.  Even  foreign  nations  are  planning 
to  make  use  of  Uncle  Sam's  novelty.  The 
German  government  recently  sent  over 
some  paper  money  to  be  rejuvenated  by 
the  newly  invented  machines  and  when  it 
was  sent  home  the  Teutons  pronounced 
the  ink  brighter  than  when  the  notes  were 
freshly  printed. 

The  perfected,  money  washing  machine 
is  twelve  feet  in  length,  eight  feet  in 
height  and  2J/2i  feet  in  width  and  is  oper- 
ated by  a  one-fourth  horsepower  electric 
motor.  In  this  machine  the  bill  to  be 
cleaned  is  received  between  two  endless 
bands  of  the  finest  cotton  duck  nearly  60 
feet  in  length,  the  function  of  which  is  to 
hold  the  bill  flat  while  it  is  washed  or 
scrubbed  by  passing  back  and  forth  over 
peculiarly  shaped  rollers.  In  the  wash- 
ing process  liberal  use  is  made  of  a  spe- 
cial soap  that  has  been  developed  by 
Uncle  Sam's  chemists  and  each  bill  is 
further  bleached  and  sterilized  by  chem- 
icals that  liberate  ozone  when  dissolved 
in  hot  water.  It  is  claimed  that  the  most 
virulent  disease  germs  instantly  succumb 
to  this  treatment  and  all  organic  matter 
that  would  serve  as  a  breeding  place  for 
germs  is  removed. 

After  a  bill  has  passed  back  and  forth 
in  the  washing  tank  it  is  similarly  shifted 
in  a  rinsing  tank  and  then  as  it  emerges 
from  the  latter  is  removed  by  a  jet  of 
air  to  another  endless  band  of  duck  that 
passes  over  two  gas  heated  drums  where 
it  is  dried  as  flat  and  smooth  as  a  new 
bill. 
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It  requires  just  2j4  minutes  for  a  bank- 
note to  be  washed  and  dried,  but  the  ca- 
pacity of  the  machine  is  only  limited  by 
the  dexterity  of  the  operator.  The  cost  of 
operation  is  estimated  to  be  not  more 
than  20  cents  per  thousand  bills.  Follow- 
ing the  washing  operation  comes  the  siz- 
ing and  ironing,  which  is  performed 
by  another  remarkable  machine — like- 
wise just  invented — which  is  operated  by 
a  y%  horsepower  motor.  In  the  ironing 
process  the  bills  are  first  passed  on  a 
duck  apron  over  heated  drums  arid  are 
then  delivered  to  compressed  paper 
drums  which  iron  them. 


Gray  Squirrels  Gnaw  Cables. 

The  fact  that  Ann  Arbor,  Mich.,  the 
home  of  the  State  University,  is  a  city 
where  trees  adorn  both  the  streets  and 
yards,  makes  it  a  squirrel's  paradise.  A 
city  ordinance  protects  the  little  animals 
and  good  treatment  has  apparently  made 
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A     COMMON     SOURCE     OF     CABLE     TROUBLE     IN 
ANN  ARBOR 

them  bold,  according  to  accounts  from 
the  telephone  company  to  whom  they 
are  giving  trouble. 

From  the  trees  and  by  way  of  the 
poles  the  squirrels  have  ready  access  to 
the  telephone  wires  and  cables.  Their 
greatest  offense  consists  in  gnawing  into 
the  lead  armor  of  the  cable,  as  shown  in 
the  accompanying  illustration. 


Pottery  Designs  for  Lamp  Bases 

Molded  clay  supports  for  table,  dresser 
or  mantel  electric  lamps  are  gradually 
finding  favor.    The  reason  suggested  for 


POTTERY   DESIGNS   FOR    LAMP    BASES 

this  innovation  is  that  the  masses  of 
earth,  as  they  come  from  the  potter's 
hands,  express  the  fancies  of  his  imagina- 
tion and  offer  a  sort  of  human  appeal. 

Four  lines  from  Omar  Khayyam,  the 
Persian  poet,  bring  out  this  thought : 

"Shapes  of  all  sorts  and  sizes,  great  ana' 

small, 
That  stood  along  the  floor  and  by  the 

wall; 
And  some  loquacious  vessels  were;  and 

some 
Listcu'd  perhaps,  but  never  talk'd  at  all." 

The  accompanying  illustration  shows 
several  designs  of  Teco  pottery  for  lamp 
bases. 


It  is  asserted  upon  good  authority  that 
Twin  Falls,  Idaho,  uses  more  electricity 
for  heating  and  cooking  in  proportion  to 
its  population  than  any  other  city  in  the 
world.  A  large  office  building  which  lias 
recently  been  erected  is  entirely  heated 
by  electricity. 
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Remodeling  Fire  Engines  for 
Electric  Propulsion 

The  latest  piece  of  apparatus  installed 
by  the  New  York  Fire  Department,  and 
one  that  is  attracting  attention  not  only 
in  the  city  but  throughout  the  country, 
is  a  pumping  engine  propelled  entirely 
by  electric  power,  although  its  pumping 
apparatus  is  the  standard  steam  type  that 
has  been  in  service  in  the  department  for 
years. 

It  was  constructed  by  the  Couple-Gear 
Company  of  New  York,  in  a  wagon  shop 
in  the  Bronx,  under  the  direction  of  J.  H. 
Kennard,  the  New  York  <r- 

representative.    The  ma- 
chine was  turned  over  to         .[> 


Fire   De 


partment 


distance,  where  the  roads  were  clear,  a 
speed  of  20  miles  was  attained. 

The  engine  was  placed  in  commission 
on  Wednesday,  the  24th,  and  almost  as 
soon  as  it  had  been  backed  into  place 
it  was  called  to  a  fire  a  mile  away.  The 
run  was  made  in  about  three  minutes. 

The  Couple-Gear  engine  is  different 
from  anything  in  the  way  of  motor  ve- 
hicles and  has  been  devised  for  fire  fight- 
ing purposes.  Primarily  it  is  propelled 
by  electric  motors,  contained  within  the 
wheels.  In  addition  to  this,  the  pump- 
ing apparatus  is  a  regular  fire  depart- 
ment engine  that  has  seen  months  of 
service  behind  gallop- 
ing horses.  In  other 
words,  it  is  a  con- 
verted engine 
rather  than  a 
new  piece  of 
apparatus. 


FIRE       ENGINE       REMODELED 
FOR  ELECTRIC  PROPULSION 


April  16  and  after  a  week's  trial  was 
placed  in  actual  service  on  the  24th.  It 
is  stationed  at  the  house  of  Engine  Com- 
pany 117,  Dekalb  near  Lewis  avenue, 
Brooklyn,  and  has  given  excellent  service 
in  the  short  time  it  has  been  there. 

The  first  official  test  was  held  a  few 
days  after  the  engine  had  been  turned 
over  to  the  city.  A  six  mile  run  was 
made  through  the  streets  of  Brooklyn, 
and  the  actual  running  time  was  23  min- 
utes, including  the  time  of  delays  at 
street 'car  crossings  and  the  slow  progress 
made  in  Brownsville,  a  crowded  tene- 
ment district.     Over  some  parts  of  the 


If  this  apparatus  meets  the  require- 
ments of  the  department  or  fulfills  the 
promises  of  the  builders,  it  will  prove  the 
solution  of  the  problem  that  now  con- 
fronts the  committee  that  is  investigating 
various  types  of  motor  apparatus.  There 
are  now  in  the  city  service  about  200 
steamers.  They  represent  the  highest 
development  of  the  steam  pumping  en- 
gine and  are  as  nearly  perfect  as  can  be. 
They  cost  approximately  $6,000  each. 
Every  engine  is  good  for  many  years  of 
service.  To  replace  them  with  new  auto- 
mobile engines  would  mean  an  expendi- 
ture of  millions  of  dollars. 
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Safeguarding  the  Lives  of  Little 
Children 


A  remarkably  efficient  work  is  being 
done  by  the  Portland  (Ore.)  Railway, 
Light  and  Power  Company  in  the  matter 
of  prevention  of  accidents  to  little  school 
children.  The  work  is  carried  out  in  the 
form  of  lectures  to  the  children  them- 
selves, rather  than  to  the  parents,  and  has 
been  going  on  for  over  two  years.  This 
year  lectures  have  been  delivered  daily 
at  the  various  public  schools  by  C.  H.  S. 
King. 

B.  F.  Boynton,  claim  agent  of  the 
company,  who  has  charge  of  this  work, 
writes  as  follows : 

"Since    the    taking    up    of    this    work 
through  our  schools  we  have  had  injured 
through  car  accidents  but  two  children  of 
school  age,  so  that  you  can  see  by  the 
results  obtained  whether 
this  has  been  money  well 
spent.       I     am    satisfied 
that  we   have   not   only 
saved  the  lives  and  limbs 
of  numerous  little  ones, 
but  that  they  have  spread 
the    good    work    and 
helped  save  the  lives  of 
older  people. 

"Mr.  King,  in  his  ad- 
dresses to  the  children  on 
the  prevention  of  accidents,  does  not 
confine  himself  to  cars  alone,  but  takes 
up  the  general  line  of  accidents  chil- 
dren are  subject  to  in  coming  from  and 
going  to  school,  telling  them  to  be  care- 
ful at  all  times  in  approaching  all  streets 
and  highways ;  to  be  constantly  on  the 
lookout  for  cars,  automobiles  and  vehicles 
of  all  descriptions.  As  this  is  a  day  and 
time  when  the  keynote  to  success  on  the 
accident  line  is  'Prevention,'  \  feel  that 
there  is  nothing  in  the  world  that  can  be 
done  in  our  great  broad  land  that  will 
tend  more  to  prevent  accidents  than  by 
educating  our  little  ones  along  thai  lino 
carefully. 

"This  work  we  expect  to  continue  per- 
manently." 


The  work  does  not  stop  with  the  edu- 
cation of  the  children  but  is  extended  to 
kP3  train  service  men — the  motormen  and 
[conductors.  Mr.  Boynton  says  in  this 
regard : 

"Every  new  man,  before  he  can  be 
turned  in  and  handle  his  car  himself, 
either  as  motorman  or  conductor,  must 


PORTLAND  SCHOOL  CHILDREN  WHO  ARE  BEING  INSTRUCTED  IN  THE 
PREVENTION  OF  ACCIDENTS 


attend  one  of  these  schools  of  instruction, 
and  every  old  man  must  attend  one  once 
every  six  months.  The  idea  of  bringing 
the  old  men  in  every  six  months  is  to 
keep  the  matter  before  them  so  that  t hex- 
will  not  get  rusty,  and  it  has  proved  very 
satisfactory. 

"it  may  lie  said  that  this  matter  oi  the 
instruction  of  trainmen  has  been  in  vogue 
for  the  past  live  years,  and  at  the  time 
we  started  this  school  <^\  instruction  we 
were  having  as  many  accidents  as  we  are 
having  today  and  we  are  now  carrying 
more  than  double  (he  number  o\  people 
and  operating  double  the  number  of  cars. 
so  that  yon  may  figure  for  yourself 
whether  we  have  gained  result-  h\  >o 
doing." 
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Aerial   Trams   of  a  Utah   Mine 


This  view  shows  the  workings  of  til© 
Highland  Boy  mine  of  the  Utah  Con- 
solidated Mining  Company,  Bingham, 
Utah.  Among  other  equipment  is  an 
aerial  tramway  system  four  miles  long 
for  bringing  ore  down  the  mountain  side. 
The  loaded  tram  or  bucket  travels  down 
the  aerial  cable  by  gravity  and,  through 


the  cable  which  holds  it  from  traveling 
too  fast,  drives  at  the  same  time  a  ioo- 
horsepower  motor  which  acts  as  a  regen- 
erative brake.  In  other  words  this  motor, 
when  the  loaded  bucket  is  traveling  down- 
ward, acts  as  a  generator  or  dynamo  and 
delivers  current  to  a  transmission  line, 
and  the  energy  of  gravity  is  thus  saved 
to  do  useful  work.  At  any  time  when 
the  weight  of  the  downgoing  tram  may 


AERIAL  TRAMWAY  OF  THE  HIGHLAND  BOY  MINE,  BINGHAM,  UTAH 
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not  be  sufficient  to  draw  the  empty  ones 
upward  the  motor"  performs  its  usual 
function  and  applies  mechanical  power 
to  the  cable,  thus,  in  a  pinch,  helping 
gravity  to  do  its  work. 

Demonstrating  a  Cigar 

An  electrically  operated  figure  and  its 
mechanism  for  demonstrating  the  pleas- 
ures of  smoking  a  cigar  is  the  sub- 
ject of  a  patent  issued  to  Harry  E. 
Coates,  Sacramento,  Cal.  A  suction 
holder  for  a  cigar,  a  piston  for  drawing 


H-ll 

s&    ,    -am? 

I          ■ 

1 

UNIQUE    CIGAR    bEMONSTRATION    MACHINE 

in  the  smoke  and  expelling  it  through  a 
tube  connected  to  the  mouth  of  the  figure, 
and  a  geared  mechanism  for  imparting 
motion  to  the  arm,  are  the  main  features 
of  the  invention.  The  actions  of  the 
mannikin  are  supposed  to  be  very  real- 
istic as  he  raises  the  cigar  to  his  lips, 
takes  a  whiff  and  slowly  expels  the  smoke. 


Phonograph  with  Electric  Brake 

Electricity  adds  to  the  enjoyment  of 
the  phonograph,  removing  the  annoyance 
which  every  owner  of  a  talking  machine 
knows,  of  racing  to  the  machine  and 
stopping  it  at  the  close  of  each  selection 
in  order  to  prevent  the  unpleasant 
scratching  of  the  needle.     A  tiny  brake 


PHONOGRAPH  WITH  ELECTRIC  BRAKE 

has  recently  been  devised  by  a  Los 
Angeles  inventor  which  operates  auto- 
matically, stopping  the  record  at  the  close 
of  the  piece  and  allowing  the  listener  to 
receive  full  benefit  from  the  selection 
without  being  prepared  to  jump  out  of 
his  chair  and  run  for  the  machine  as 
each  record  draws  to  a  close. 

The  attachment  is  enclosed  in  a  small 
metal  case  of  less  than  two  inches  in 
length  and  breadth  and  of  less  than  half 
an  inch  thickness.  The  electrical  energy 
is  derived  from  an  ordinary  dry  cell, 
which  may  be  set  in  any  convenient  place 
and  wired  to  the  brake.  The  latter  is 
attached  to  the  phonograph  in  an  incon- 
spicuous position.  In  operating  the  de- 
vice, the  record  is  placed  in  position  and 
the  arm  of  the  phonograph  (which  holds 
the  needle)  is  brought  to  the  last  thread 
of  the  disk.  This  brings  it  in  contact 
with  a  movable  upright  lever.  Then  the 
arm  is  brought  back  to  the  beginning  of 
the  record  and  a  spring  is  pressed  which 
sets  the  brake  ready  for  action.  When 
the  record  has  been  played,  the  arm  is 
once  more  in  contact  with  the  upright 
lever,  which  contact  closes  the  circuit 
and  automatically  throws  on  the  brake. 
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The  Arrival  of  the  Chauffeuse 


College  woman,  medical  student, 
chauffeuse  and  chaperone  are  a  few  of 
the  claims  to  distinction  of  Mrs.  Alice 
E.  Waxham,  of  2  West  Ninety-fourth 
Street,  New  York,  who  recently  entered 
the  automobile  business  as  the  only  li- 
censed public  chauffeuse  in  the  world. 
tin  an  advertisement  ad- 
dressed to  the  women  of 
New  York,  she  offered 
to  take  them  on  shopping 
trips  or  on  rides  for  rec- 
reation and  to  act  as  a 
chaperone  on  the  auto- 
mobile rides 
of  the  young- 
er people. 

Part  of  her 
work  will  be 
among  the 
convalescents, 
whom    she 


long  tours  among  the  mountains,  with 
breakdowns  in  lonely  places,  made  her 
thoroughly  familiar  not  only  with  the 
driver's  work,  but  with  the  mechanical 
construction  of  the  car.  She  came  to 
New  York  five  years  ago  and  last  winter 
decided  to  take  up  this  unique  occupation. 
Starting  in  with  one  car  which  she 
drives  herself,  Mrs.  Waxham  has  or- 
dered a  second  machine.  When  this  is 
placed  in  service  it  will  be  driven  by  a 
young  woman  who  was  a  classmate  of 
Mrs.  Waxham  at  Wellesley  College. 


FIRST    NEW    YORK   CHAUFFEUSE    IN    HER    ELECTRIC    AUTO 


will  take  for  recreational  rides.  For 
this  reason  a  low  swung  electric  coupe  is 
used.  The  electric  was  selected  because 
it  is  clean  and  noiseless,  and  therefore 
does  not  try  the  nerves  of  delicate  per- 
sons. Its  easy  control  commended  it  for 
use  in  the  crowded  shopping  districts. 
1  Mrs.  Waxham  has  driven  cars,  both 
gasoline  and  electric,  for  many  years. 
In  fact  she  was  the  first  woman  of  Den- 
ver to  drive  her  own  automobile.    There, 


Smelting  Tin  at  Cornwall 

The  smelting  of  tin  has  been  carried 
on  so  lon£  it  Cornwall  and  by  such  eco- 
nomical methods  that  the  suggestion  of 
doing  it  still  cheaper  electrically  at  first 
provoked  a  general  smile.  However,  tin 
is  not  the  cheapest  of  metals  and  those 
who  figured  the  costs  closely  found  that 
from  seven  to  nine  per  cent  of  the  tin  was 
always  lost  under  the  old 
methods  by  volatilization 
and  in  the  slags.  To  get 
this  loss  down  to  a  lower 
point,  the  flue  dust  had  to 
be  condensed  so  as  to  save 
some  of  the  metal  which 
had  been  vaporized.  This 
has  always  proven  a  cost- 
ly and  troublesome  opera- 
tion. Besides,  the  smelt- 
ing furnace  had  to  be  shut 
down  after  each  charge 
and  allowed  to  cool,  there- 
by wasting  a  good  deal  of 
the  heat  of  the  fuel. 
On  the  other  hand,  an  electric  furnace 
can  be  operated  both  day  and  night  and 
as  the  furnace  is  kept  closed,  the  loss  by 
vaporizing  is  practically  eliminated.  Tests 
recently  made  at  Cornwall  on  a  furnace 
capable  of  handling  ten  tons  of  ore  per 
day  showed  that  the  loss  of  tin  could  be 
reduced  to  about  one  per  cent.  The  cost 
of  labor  and  repairs  was  greatly  reduced, 
and  tests  showed  the  electric  furnace 
could  be  run  continuously  for  months. 
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Lighting  Effects  Past  and 
Present 


One  hears  a  great  deal  these  days 
about  illumination  and  lighting  units.  It 
is  interesting  to  note  how  little  we  have 
changed  our  ideas  from  those  held  by 
the  Old  Romans  in  the  days  of  Pom- 
peii, as  to  what  constitutes  a  pleasing 
effect  in  diffused  illumination. 

A  noted  scientist,  on  returning  from 
Europe  recently,  reported  having  seen 
in  an  old  Roman  cathedral  thin  slabs  of 
marble  used  in  the  place  of  window  glass 
in  order  to  obtain  a  soft,  diffused  light 
from  the  brilliant  sun  light  of  the  famed 
Italian  skies.  This  effect  was  impossi- 
ble with  artificial  light,  owing  to  the  in- 
significant candle  power  of  the  oil  lamp, 


MODERN  LIGHTING  UNIT  GIVING  THE  EFFECT  OF 
THE    OLD    TIME    MARBLE    WINDOW    SLAB 


TYPE  OF  OLD  ROMAN  OIL  LAMP 

of  which  the  cut  illustrates  a  common 
type. 

Today  we  are  striving  after  the  same 
effect  in  artificial  illumination  by  en- 
closing .a  high  candle  power  metallic 
filament  electric  lamp  in  a  diffusing 
bowl.  The  accompanying  cut  shows  a 
sixteen  inch  Haskins  Lucida  glass  ball 
inside  of  which  is  used  a  400  candle- 
power  Mazda  lamp.  The  unit  emits  an 
easy,  soft,  diffused  light  with  a  surpris- 
ingly small  amount  of  absorption  and 
produces  an  effect  not  unlike  that  ob- 
tained with  the  marble  windows  in  the 
days  of  Pompeii. 

German  Sidewalk  Signs 

A  somewhat  novel  advertising  scheme 
is  being  introduced  in  some  of  the  ( ler- 
man  cities.  In  the  sidewalk  is  inserted 
a  plate  of  heavy  glass  of  the  kind  which 
is  used  for  giving  light  to  basements  or 
the  like,  and  under  the  glass  are  electric 
lamps  which  light  np  an  advertising  sign 
placed  upon  a  second  glass  or  on  the 
under  side  of  the  heavy  glass  plate.  This 
latter  need  not  be  of  very  large  sfce  and 
can  show  up  an  object  such  as  a  shoe, 
or  spectacles,  for  instance,  ami  with  an 
arrow  pointing  to  the  store  near  by. 
Quite  a  number  i^\  novel  effects  can  he 
produced  by  mounting  an  illuminated 
sign  in  this  way,  and  it  is  sure  to  attract 
the  eye  o\  the  passers-by  to  the  walk, 
being    in    tlii^    wav    even    more    effective 

than  a  sign  placed  overhead. 
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Head  Lights  for  Victims  of  Night 
Shipwrecks 


A  new  life  preserver  to  aid  in  rescue 
work  in  case  of  a  shipwreck  at  night  has 
been  successfully  tested  by  the  German 
Navy.  The  apparatus,  which  weighs 
5^2  pounds,  consists  of  two  swimming 
cushions  bound  together  by  straps.  The 
cushions  lie  upon  the  breast  and  back. 
The  apparatus  is  provided  with  a  small 
lamp  fed  by  a  battery.  The  lamp  is  fast- 
ened around  the  head  with  a  band  worn 
on  the  forehead,  so  that  in  an  accident 
at  night  the  position  of  the  person  in 
the  water  can  be  seen  at  a  considerable 


distance.  The  small  electric  lamp  burns 
three  to  four  hours  and  with  a  reflector 
added  throws  the  light  several  hundred 
yards  at  night.  In  several  recent  tests 
of  life  saving  at  night  the  victims  of  the 
supposed  shipwreck,  by  aid  of  the  lamp, 
have  been  easily  discovered.  The  life 
preserver  can  be  buckled  around  the  body 
in  five  seconds.  The  lamp  begins  to 
shine  as  soon  as  the  buckles  are  fastened. 
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ELECTRIC    HEADLIGHTS    IN    LIFE    SAVING 


Immense  Electrification  Project 
for  Berlin 

A  report  was  lately  presented  by  the 
German  Minister  of  Public  Works  on 
the  proposed  plan  of  adopting  electric 
trains  on,  the  extensive 
systems  of  the  Berlin 
City,  King  and  suburban 
railroads.  The  report 
was  presented  as  a  foun- 
dation for  a  bill  which 
it  is  hoped  to  pass.  There 
is  all  the  more  likelihood 
that  electric  traction  will 
be  favored  since  the 
present  system  is  now 
run'  at  a  loss  of  over 
$5,000,000  a  year.  The 
proposed  electric  trains 
will  be  made  up  of 
twelve  passenger  cars  or 
less,  with  two  locomo- 
tives at  the  ends,  without 
using  any  motor  cars. 
To  carry  out  the  scheme 
there  will  be  used  no  less 
than  557  electric  locomo- 
tives as  well  as  690  pas- 
senger cars.  Power  for 
operating  all  the  lines 
will  come  from  two  new 
1 50,000  horsepower 
steam  operated  electric 
stations.  The  cost  of  the 
scheme,  not  counting  the 
electric  stations,  will  be 
$30,000,000.  For  the 
electric  plants,  feeders 
and  substations  the  esti- 
mate is  $22,500,000. 
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The  Carving  of  Stone  Tablets 

The  exterior  of  the  new  central  build- 
ing of  the  St.  Louis  Public  Library  pre- 


sents some  interesting  features  in  the 
way  of  ornamental  accessories.  Beneath 
each  large  window  of  the  main  story  the 
trade-marks  of  the  old  printers  are 
carved  upon  tablets  of  stone  beginning 
with  Gutenberg,  Fust  and  Schoeffer. 
William  Caxton's  trade-mark  is  found 
on  tablet  three,  Benjamin  Franklin  and 
Christopher  Saur  occupy  tablet  27,  John 


MODERN  STONE  CARVER  AT  WORK 

Baskerville's  mark  is  on  tablet  28,  while 
William  Morris  is  on  tablet  30.  These 
old  trade-marks  represent  important  his- 
torical trade  truths  and  illustrate  the 
progress  and  gradual  evolution  of  print- 


ing as  each  trade-mark  stands  for  a  man 
who  advanced  the  art  of  printing. 

The  carving  of  the  thirty  tablets  on 
the  St.  Louis  Public  Library,  as  well  as 
the  inscription  of  the  great  literary  names 
was  done  with  the  three-quarter  inch 
"Keller"  pneumatic  carving  tool,  which  is 
used  for  carving,  lettering  and  chasing 
on  granite,  marble  and  other  stone.  This 
tool  consumes  about  six  cubic  feet  of  free 
air  per  minute.  All  the  work  was 
done  with  an  air  compressor  electrically 
driven.  The  workmen  guide  the  carv- 
ing tools  but  the  compressed  air  and  elec- 
tricity do  the  work. 

Apparatus  for  Breaking  In  Shoes 

We  shall  doubtless  be  spared  the  some- 
times painful  operation  of  "breaking  in" 
new  shoes.  Clarence  P.  Byrnes,  Sewick- 
ley,  Pa.,  has  received  a  patent  upon  a 
device  to  do  this.  A  last  is  inserted  in 
the  shoe  and  fastened  to  the  machine  as 
shown.  A  small  electric  motor  operates 
a  worm  gear  which  moves  an  oscillating 
platform  under  the  shoe,  flexing  it  and 
giving  it  a  motion  somewhat  similar  to 
the  action  in  walking. 


APPARATUS  FOR  BREAKING    IN  SHOES 
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The  Cameragraph 

The  John  Crerar  Library,  Chicago, 
where  many  rare  and  valuable  books — 
too  valuable  to  permit  of  their  removal 
from  the  reference  rooms — are  kept,  has 
placed  at  the  disposal  of  its  patrons  the 
Cameragraph,  a  new  invention  for  photo- 
graphing the  pages  of  any  book  or  docu- 
ment. 

The  equipment,  as  used  at  the  library, 
consists  of  a  copyholder,  a  camera  and 
two  mercury  arc  lamps.  The  lamps  are 
not  required  where  proper  light  is  avail- 
able. 

The  copyholder,  which  resembles  a 
small  stand  with  a  central  support,  is  pro- 
vided with  two  rods  under  which  and 
upon  a  black  background  is  placed  the 
open  book  to  be  copied.  The  stand  top 
is  then  shifted  into  a  vertical  position 
facing  the  camera.  Focusing  the  lenses 
and  arranging  for  the  size  of  the  picture 
are  both  accomplished  by  adjusting  with 


a  crank  the  copyholder  and  lenses  accord- 
ing to  a  table  referring  to  scales  laid  off 
under  each. 

The  blue-white  light  of  the  mercury 
arc  lamps  is  now  turned  upon  the  page, 
the  operator  presses  the  bulb  for  open- 
ing the  shutter  and  the  exposure  is  made 
upon  photographers'  print  paper  instead 
of  upon  a  plate  or  film.  Within  the 
cameragraph  is  ioo  yards  of  this  print 
paper.  The  interior  mechanism  is  so 
arranged  that  after  the  exposure  is  made 
the  operator  turns  a  crank  which  draws 
the  printed  paper  into  a  developing  bath. 
In  30  seconds  the  crank  is  turned  in  the 
opposite  direction,  which  removes  it  from 
the  bath.  A  lever  is  now  pressed,  cut- 
ting off  the  print,  which  drops  into  a 
fixing  bath.  A  plunger  is  then  operated, 
which  pushes  the  print  under  the  surface 
of  the  fixing  bath.  The  cover  is  now 
opened,  the  print  taken  out  and  washed 
in  pure  water. 

Pages  are  photographed  from  any  book 


PHOTOGRAPH  OP  TWO   PAGES  FROM   A   BOOK  PRINTED  IN   1795 
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n 

THE  CAMERAGRAPH 

in  the  library,  a  charge  of  fifteen  cents 
a  print  being  made.  The  accompanying 
picture  is  a  photograph  from  "A  Com- 
plete Treatise  on  Electricity.  By  Tiberius 
Cuvalls,  F.  R.  S.  Printed  in  London  in 
I795-"  

Trinity's    Electric    Sign 

With  the  development  of  the  institu- 
tional features  of  Trinity  Parish  House, 
the  Reverend  John  H.  McGann,  rector  of 
Trinity  Episcopal  Church,  Chicago,  found 
himself  in  a  peculiar  situation.  The  Par- 
ish House,  a  beautiful  Gothic  stone  struc- 
ture, stands  adjoining  Trinity  Church  on 
Twenty-sixth  Street  at  Michigan  Boule- 
vard, in  what  was  a  decade  ago  the  most 
exclusive  residence  district  in  Chicago. 
Within  a  few  blocks  were  the  mansions  of 
the  city's  most  famous  and  influential 
residents  and  among  Trinity's  parishion- 
ers are  many  families  prominent  in  the 
development  and  fame  of  Chicago. 

At  its  best,  Twenty-sixth  Street  is 
poorly  illuminated  by  the  few  lamp  posts 
that  did  duty  when  it  was  a  quiet  resi- 
dence side  street.  The  location  of  the 
Parish  House  almost  required  a  chart 
and  compass  after  dark,  certainly  it  did 
not  attract  or  invite  anyone  to  its  door- 
way. Light  was  needed  and  the  idea  of 
employing  an  electric  sign  to  mark  the 


entrance  was  evolved.  The  problem  of 
designing  and  erecting  such  a  sign  was 
submitted  to  the  Federal  Sign  System 
(electric)  for  solution. 

Photographs  of  the  building  were  sub- 
mitted to  architects  Lowe  and  Bollen- 
bacher,  who  prepared  a  design,  the  simple 
Gothic,  dignity  of  which  blended  in  archi- 
tectural detail  with  the  building,  and  yet 
did  not  lose  its  force  and  legibility  so 
necessary  in  an  electric  sign.  The  sign 
itself  was  then  ,cast  in  solid  metal  from 
moulds  made  from  the  architects'  draw- 
ings. The  faces  of  the  raised  Gothic  let- 
ters and  of  the  cross,  which  measures  two 
feet  high,  were  made  of  white  porcelain 
enameled  steel.  At  each  end  the  words 
"Parish"  and  "House"  in  milk  white 
leaded  art  glass  upon  an  amber  back- 
ground were  illuminated  from  the  inte- 
rior and  blend  in  pleasing  harmony  with 
the  bronze  surface  of  the  sign.  Massive 
bronze  chains  and  square  bronze  rods 
support  the  sign,  necessitating  the  pierc- 
ing of  the  stone  wall  two  feet  thick  for  a 
secure  anchorage. 

Frosted  carbon  lamps  of  180  candle- 
power  illuminate  the  letters. 


TRINITY'S  ELECTRIC  SIGN 
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Electric  Parade  for  the  Shriners 


Los  Angeles  provided  lavish  entertain- 
ment for  the  Shriners,  who  held  their  Na- 
tional Conclave  in  that  city  last  May,  and 
of  all  the  pleasures  offered  the  guests,  the 
electric  night  parade  was  undoubtedly  the 


Among  the  finest  of  the  lot  were  the 
Monoplane,  Stork,  Fish  and  Comet.  The 
latter  was  operated  by  a  flasher  so  that 
the  light  in  the  head  of  the  comet  re- 
mained steady,  while  the  long  tail  rippled 
with  flashes  of  light.  The  stork  was  car- 
ried on  a  float  full  of  children,  and  as  it 
passed  down  the  street  it  turned  its 
long  neck  from  side  to  side  in  amus- 
ing fashion.  The  huge  fish  was  also 
of  the  "rubberneck"  variety,  and 
waved  its  great  fins  as  if  it  were 
swimming.  The  kite  and  the  mono- 
plane were  equipped  with  search- 
as  the  superstructure 
revolved  the  power- 
ful rays  were  shot  in 
every  direction,  il- 
luminating the  near- 
by roofs  and  show- 
ing the  crowds  gath- 
ered on  them. 


'■SH 

SOME  FEATURES  OF  THE  SHRINERS'  PARADE  IN  LOS  ANGELES 


choicest.  Fifteen  floats  formed  the  pag- 
eant, accompanied  by  a  dozen  bands  and 
patrols  of  gaily  uniformed  nobles.  The 
floats  were  built  upon  flat  cars,  operated 
by  an  overhead  trolley,  from  which  they 
received  their  light  and  power.  The 
motormen  were  concealed  under  the  body 
of  the  float  in  every  case,  so  that  the 
fairy-like  creations  appeared  to  move 
slowly  through  the  streets  under  their 
own  power.  Thousands  of  incandescent 
bulbs  of  all  colors  were  used  to  outline 
the  designs  of  the  floats,  which  were 
strikingly  original. 


Germany's  Long  Distance  Wire- 
less Operations 

One  of  the  newest  of  the  German 
wireless  stations  is  now  opened  at  Swak- 
opmund,  and  it  has  a  300  foot  tower  for 
the  antenna.  It  is  intended  largely  for 
use  in  signaling  to  vessels,  and  is  try- 
ing some  new  apparatus  in  connection 
with  the  vessels,  one  of  these  being  the 
steamer  "Windhuk,"  and  with  it  the  post 
is  sending  messages  1200  miles  out  to 
sea.  The  "Admiral"  of  the  East  Africa 
line  is  also  engaged  in  the  experiments. 
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Electricity    in    Embroidery    De- 
signing 

The  acquirement  of  beautiful  embroid- 
ery work,  such  as  pillow  tops,  doilies  and 
a  score  of  other  fanciful  creations  in 
which  every  woman  delights,  is  not  at  all 
difficult  with  the  patterns  now  purchas- 
able at  department  and  dry  goods  stores. 
Indeed,  there  are  small  stores  entirely 
devoted  to  the  teaching 
of  art  needlework  and 
the  sales  of  supplies 
needed. 

Wilh  the  growing  de- 
mand for  needlework 
patterns,  it  is  quite  to  be 
expected  that  the  tracing 
of  patterns  with  carbon 
paper  should  be  followed 
by  a  more  rapid  and  sat- 
isfactory method,  and  in 
this  improvement  elec- 
tricity does  the  work. 

The  illustration  is  a 
picture  taken  in  one  of 
C  h  i  c  a  go's  embroidery 
establishments.  The  ta- 
ble and  arrangement  of 
the  electrical  equipment 
were  made  und  di- 

rection of  Mrs.  Wm,  F. 
Graves,  one  of  the  firm, 
who  is  seated  at  the  ta- 
ble. From  a  speed  pul- 
ley on  the  electric  motor 
a  strong  thread  drive  runs  out  along  the 
balanced  arm,  then  down  to  mechanism 
in  the  metal  enclosure  just  above  the 
hand  of  the  operator.  This  mechanism 
run  by  the  thread  drive  causes  the  needle 
to  move  up  and  down  many  hundred 
times  a  minute. 

An  appropriate  design  is  first  made 
in  pencil  upon  a  single  sheet  of  white 
paper,  which  is  then  laid  upon  the  table 
over  frequently  as  many  as  20  sheets  of 
like  size.  The  needle  is  now  directed 
along  the  pencil  outline,  perforating 
every  sheet  of  paper  as  it  goes,  giving  20 
similar  patterns.  These  patterns  arc  now 
used  to  place  the  design  upon  cloth  or 


canvas  by  laying  one  of  the  sheets  upon 
the  canvas  and  applying  a  color  brush, 
thus  leaving  a  tracing  of  needle  point 
lines. 

By  speeding  up  the  needle  it  may  be 
made  to  cut  out  of  stencil  board  the  fig- 
ures of  leaves,  fruit,  etc.  The  stencil 
may  then  be  placed  upon  canvas  or  cloth 
and  with  brushes  the  proper  colors  are 
applied  through  the  openings  in  the  sten- 


ELECTRICAL  DEVICE  FOR  MAKING  EMBROIDERY  PATTERNS. 


cil.  Upon  the  wall  in  the  picture  is  dis- 
played a  pillow  cover  prepared  in  this 
way  and  ready  for  the  design  to  be 
worked  out  with  the  needle. 


Longest  Nickel  Street  Car  Ride 

Chicago  now  furnishes  the  longest 
five  cent  car  ride  in  the  world  -  a  through 
route  car  running  from  One  Hundred 
and  Nineteenth  Street,  the  southern  lim- 
its of  the  city,  to  Howard  Avenue  in  Rog- 
ers Park,  on  the  north  side,  a  distance  of 
28  miles.  Any  patron  who  thinks  he  does 
not  receive  the  worth  of  his  nickel  can 
transfer  and  ride  a  few  more  miles 
farther   if  he  SO  desires. 
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Promptness    of    American    and 
English  Telephone  Oper- 
ators Compared 

We  are  prone  to  look  upon  time,  when 
waiting,  as  longer  than  usual  and  this  is 
nowhere  more  evident  than  when  using 
the  telephone.  Careful  observations 
show  the  telephone  operator  to  be  quick 
and  efficient.  At  the  annual  dinner  of 
the  London  Chamber  of  Commerce,  ac- 
cording to  the  London  Electrician,  the 
postmaster-general  stated  that  during 
the  last  six  months  observations  were 
made  upon  50,000  telephone  calls,  and 
it  was  found  that  the  time  taken  for  a 
call,  starting  from  the  time  of  ringing 
up  to  the  time  of  the  operator  answer- 
ing the  call  was  on  the  average  5.1  sec- 
onds. The  time  needed  for  making  the 
whole  connection  was  28.6  seconds,  or 
less  than  half  a  minute.  This  is  to  be 
taken  as  a  good  record  in  the  way  of 
quick  working. 

A  similar  record  covering  55,262  calls 
as  made  in  Chicago  over  the  lines  of  the 
Chicago  Telephone  Company  during 
191 1  give  the  average  time  taken  for  a 
call  starting  from  the  time  of  signaling 
for  the  operator  to  the  time  she  answers 
as  3.1  seconds.  The  American  operator 
has  the  best  of  her  English  cousin  by 
two  seconds.  The  time  necessary  for  the 
Chicago  operator  to  make  the  whole  con- 
nection, which  includes  the  time  up  to 
the  moment  the  subscriber  answers,  was 
25.4  seconds. 


X-rays  in  Testing  Precious 
Stones 

A  possible  use  of  the  X-rays  to  the  jew- 
eller and  dealer  in  precious  stones  is  for 
detecting  imitations.  The  photograph 
herewith  reproduced  shows  that  a  real 
diamond  is  practically  transparent  to  the 


ELECTRIC  ILLUMINATIONS  OF  ONE  OF  THE  LARGE 
FOUNTAINS  IN  THE  PLACE  DE  LA  CON- 
CORDE,   PARIS 


X-RAY     PICTURES     OF     PRECIOUS     STONES     AND 
IMITATIONS 

ray,  giving  almost  no  shadow  on  the 
plate,  while  paste  and  jet  are  quite 
opaque.  In  the  picture  ( 1 )  is  the  shadow 
of  the  diamond,  (2)  paste  and  (3)  jet. 
A  real  diamond  in  its  setting  is  shown 
at  (4).  

Portable  Safety  Electric  Lantern 

The  substitution  of  portable  electric 
battery  lamps  for  fuel  burning  lamps,  re- 
quiring oxygen  for  combustion,  in  mines 
and  places  where 
inflammable  gases 
exist,  will  no 
doubt  reduce  the 
loss  of  life. 

The  H  u  b  b  e  1 1 
safety  lamp  is 
one  of  such  de- 
signed for  this 
purpose.  In  case 
a  bulb  should  be 
broken  and  the 
filament  exposed 
a  spring  cuts  off 
the  current.  portable  lantern 


A  Swiss  Coffee  Mill 

An  electrical  firm  in  Gerlikon,  Switzer- 
land, is  putting  out  a  small  electric  coffee 
mill,  very 
compact  in  its 
design  and 
without  gears 
o  r  cumber- 
s  o  m  e  parts. 
They  are  con- 
s  t  r  u  cted  in 
various  sizes, 
from  house- 
hold mills  up 
to  large  ones 
for  retail  gro- 
ceries, where 
it  is  important 
to  be  able  to 
grind  a  large 
amount  of 
coffee  or  spi- 
ces in  a  short 
t  i  m  e.  The 
motor  is  com- 


SWISS    COFFEE   MILL 


pletely  incased  inside  the  hopper. 

Three- Wheeled  Electric  Delivery 
Wagon 

This  illustration  shows  a  three-wheeled 
electric  automobile  manufactured  in  Ber- 
lin, Germany.  The  builders  desired  a 
machine  for  light  commercial  wofk  that 


would  not  require  too  frequent  charging 
of  the  batteries.  The  Emilthier  will  run 
90  miles  on  a  single  charge  and  is  here 
shown  in  service  as  a  delivery  wagon. 

Treadle  Controls  the  Motor 

Every  year  brings  less  of  hard  work 
to  be  clone  in  the  home  because  electrical 
devices  are  doing  the  drudgery,  and  in 
this  direction  the  sewing  machine  motor 


THREE-WHEELED  DELIVERY  WAGON 


SEWING   MACHINE   MOTOR    CONTROL 

has  assumed  many  forms  in  efforts  to 
rid  the  task  of  sewing  o\  the  tiresome 
treadling.  The  Fidelity  motor  shown 
in  the  illustration  makes  use  of  the 
treadle  to  start,  stop  and  vary  the  -peed. 
A  chain  connects  the  treadle  to  a  lever 
extending  from  the  motor  by  which  pres- 
sure of  the  foot  is  transmitted  to  the 
motor  control.  \  base  plate  is  perma- 
nently attached  to  the  machine  table  and 
the  motor  may  be  easily  detached  when 
desired. 
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Fire  and  Burglar  Alarm  Switch 

A  switch  like  this  is  employed  in  many 
fire  engine  houses  to  turn  on  the  lights 
the  instant  a  fire  alarm  comes  in.  When 
connected  to  the  signal  apparatus,  cur- 
rent is  sent  through  the  magnet  coils  at 
the  first  tap  of  the  bell,  the  locking,  device 
releases  and  the  switch  closes  by  the  ten- 
sion of  a  spring.  The  switch  may  also 
be  closed  by  pressing  a  push  button. 


FIRE  AND  BURGLAR 
ALARM  SWITCH 


As  a  burglar  alarm  connected  to  the 
windows,  doors  or  to  a  rug  containing 
contacts  on  the  porch  it  may  be  made  to 
light  in  an  instant  every  room .  in  the 
house.  One  cell  of  battery  will  operate 
it.  The  mechanism  is  finished  in  nickel 
plate  and  polished  brass,  and  is  mounted 
on  black  enameled  slate. 


A  "Polychrome"  Lamp 

The  new  "polychrome"  lamp  is  a  con- 
venient little  device  which  photographers 
will  find  of  use  in  the  dark  room.  It  is 
designed  by  a  Parisian,  Dr.  Vincent,  and 
his  aim  is  to  have  an  electric  lamp  which 
is  easy  to  operate  by  a  battery  of  suit- 
able kind,  and  will  give  different  colored 
light  such  as  is  needed  in  various  opera- 
tions. On  the  box  containing  the  bat- 
tery is  mounted  a  small  lamp  and  re- 
flector, and  in  front  of  the  lamp  can  be 


'POLYCHROME" 
LAMP 


turned  a  large  disk  which  has  four  open- 
ings. One  opening  is  left  free  for  the 
white  light  of  the  lamp  and  the  rest 
have  color  glasses 
which  are  easy  to  put 
in  place  or  remove. 
Turning  the  disk 
about  we  first  have 
the  usual  red  dark 
room  light,  then  a 
green  light  which  is 
also  used  for  develbp- 
i  n  g  purposes.  The 
fourth  hue  can  be 
yellow,  for  working 
with  bromide  paper,  or  other  colors  can 
be  used  such  as  colored  papers  of  various 
kinds.  A  double  glass  disk  is  furnished 
here  so  that  the  paper  can  be  put  in  and 
so  held  flat.  This  is  a  lamp  which  the 
amateur  can  easily  make  for  himself. 

An  Approved  Lamp  Cord 
Adjuster 

The  insurance  companies,  as  a  rule, 
look  with  disfavor  on  adjusters  used 
with  ordinary  lamp  cord,  as  it  is  very 
easily  frayed  and  worn.  The  illustration 
shows  one  designed 
to  give  the  proper 
adjustment  without 
any  abrasive  move- 
ment of  the  cord 
and  at  the  same 
time  provides  a 
means  for  tilting 
the  shade.  A  piece 
of  fiber  carrying  a 
flat  spring  strip, 
under  which  passes 
the  fish  cord  to  a 
ring,  raises  and 
lowers  the  lamp. 
From  the  point 
where  the  fish  cord 
is  secured  to  the 
lamp  cord  is  an  ex- 
tension carrying  a 
piece  of  slotted 
metal,  which  tilts  the  shade  when  light  is 
desired  at  a  point  not  under  the  lamp. 


LAMP    CORD    ADJUSTER 
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Jeweler's  Power  Motor 

The  foot  wheel  of  the  jeweler  and 
watch  repairman  is  being  replaced  by  the 
electric  motor.  The  installation  of  such 
a  motor  is  here  shown.  The  first  of  the 
three  switches  on  the  bench  starts  and 


JEWELER'S    POWER    MOTOR 

stops  the  motor,  the  second  provides  for 
three  different  speeds  and  the  third  in- 
stantly reverses  the  motor,  even  though 
it  is  running-. 


A  Handy  Contractor's  Hoist 

Wherever  current  is  available,  an  elec- 
tric hoist  is  not  only  economical  and  easy 
to  operate,  but  also  easy  to  install.  If 
it  is  built  with  convenient  handles,  two 
men  can  readily  carry  a  motor  driven 
hoist   ample    for   raising  weights    up    to 


450  pounds.  When  carried  to  its  new 
position,  four  screws  arc  quickly  inserted 
to  hold  it  in  place  and  while  one  man  is 
inserting  them,  the  other  can  make  the 
needed  connection  to  the  source  of  cur- 
rent. The  same  portable  form  is  also  a 
great  labor  saver  in  elevators,  lofts  and 
other  buildings  where  loads  occasionally 
have  to  be  raised  at  different  points  in 
the  building. 


Reminder  Clock 


A  clock  that  may  be  set  to  ring  an 
electric  bell  at  a  given  time  as  a  reminder 
of  an  engagement  to  be  kept  is  the  sub- 
ject of  a  patent  issued  to  G.  Schneider, 
C.  W.  Rutenbeck,  and  H.  Hill,  of  Cleve- 
land, Ohio. 


THE  HOIST  IS  EASILY  CARRIED  BY  TWO  MEN 


REMINDER  CLOCK 

Four  studs,  set  at  the  quarter  hours 
and  a  part  of  the  bell  circuit,  are  touched 
by  an  oval  projection  on  the  under  side 
of  the  minute  hand  as  it  moves  around 
the  dial.  To  complete  the  circuit,  how- 
ever, a  stud  located  where  the  hour  hand 
will  be  at  the  required  time  must  In- 
moved  in  its  slot  towards  the  center. 
When  both  hands  come  in  contact  with 
their    respective    studs    the    bell    rings. 

Upon  the  front  o\  the  clock  base  are  two 
card  cases  for  holding  cards  upon  which 
the  nair.es  o\  persons  and  times  of  ap- 
pointments may  be  written. 
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Smallest    Electric 
Runabout 


What  is  believed  to  be 
the  smallest  electric  car  of 
the  runabout  type  is  called 
the  Electra.  It  weighs  only 
550  pounds  and  is  equipped 
with  fourteen  cells  of  bat- 
tery contained  under  the 
front  bonnet.  Power  is 
transmitted  from  the  motor 
shafts  by  two  standard  motorcycle 
V  belts.  Three  speeds  from  6  to  20 
an  hour  are  provided  for. 

Electric  Pencil  Holder 


type 

miles 


A  little  device  is  now  on  the  market  in 
the  form  of  a  very  small  battery  and  lamp 
with  a  pencil  holder  attachment.     It  per- 


PENCIL  HOLDER 

mits  writing  in  dark  places,  the  light  fall- 
ing on  the  paper  at  the  pencil  point.  It 
may  also  be  used  as  an  ordinary  pocket 
flashlight. 

Return  Call  Button  Hides 
Call  Bell 


When  the  hotel  clerk,  in  accordance 
with  a  request  for  an  early  morning  call, 
presses  a  button  in  the  office  correspond- 


SMALLEST  ELECTRIC  RUNABOUT 

ing  to  the  room  number  and  thus  rings  a 
bell  in  the  room,  he  cannot  tell  whether 
the  call  is  effective  until  the  return  push 
button  is  pressed.  This  button  either 
sounds  a  buzzer  or  bell,  or  throws  an 
annunciator  in  the  hotel  office.  The  room 
bell  and  return  push  button  are  often 
widely  -  separated,  the  latter  being  not 
always  easy  to  find.  The  arrangement 
illustrated  removes  the  difficulty  by  being 
constructed  to  conceal  the  call  bell  be- 
hind the  return  call  button  and  rids  a 
well  appointed  room  of  an  exposed  bell. 


RETURN  CALL  BELL  PUSH  BUTTON 


Long   Cord   Turn   Down  Lamp 

An  improvement  in  electric  lamps 
which  will  be  appreciated  in  sick  rooms 
is  the  long  dis- 
tance turn 
down  lamp 
consisting  of 
the  usual  Hylo 
lamp,  contain- 
ing a  large  and 
small  filament 
either  of  which 
may  be  turned 
on  or  off  or  the 
lamp  turned 
out  by  pulling 
a  string.  A 
three  strand 
silk  covered  L0NG  C0R£A™RN  D0WN 
extension  wire, 

as  long  as  may  be  desired,  is  connected 
to  a  pull  chain  switch,  that  may  be  placed 
at  the  head  of  a  bed  within  easy  reach. 
The  lamp  only  need  be  renewed  when, 
burned  out. 


Electrical  Men  of  the  Times 


SAMUEL  GROENENDYKE  McMEEN 


"He  is  an  optimist,  habitual  and  con- 
firmed, with  a  big,  active  brain,  a  happy 
smile  and  a  beaming  eye."  Thus  is  Sam- 
uel G.  McMeen  characterized  by  one  who 
has  known  him  for  years. 

He  was  born  November  28th,  1864,  at 
Eugene,  Indiana,  and  received  a  college 
training  at  Purdue 
Uni  ve  r  s  i  t  y  in  his 
home  state.  Tele- 
phone work  received 
his  attention  from  the 
beginning  of  his  ca- 
reer, his  first  service 
being  with  the  Cen- 
tral Union  Telephone 
Company  in  1885.  In 
1893  he  became  assist- 
ant to  the  chief  engi- 
neer and  in  1896  as- 
sumed the  office  of 
chief  engineer  for 
the  company.  A  still 
bigger  place  sought 
him  when  in  1902  he 
took  charge  of  the 
telephone  central  of- 
fice equipment  depart- 
ment of  the  Western 
Electric  Company. 

Two  years  later  the  firm  of  McMeen 
and  Miller  of  Chicago  was  formed.  Its 
primary  purpose  was  to  give  special  at- 
tention to  telephone  engineering,  but  as- 
much  railway,  light  and  power  work  is 
now  being  taken  care  of  as  work  of  the 
other  class. 

Among  the  railway  projects  now 
directed  from  Chicago  is  the  Mt.  Hood 
Railway  and  Power  Company,  Portland, 
•Oregon,  of  which  Mr.  McMeen  is  presi- 
dent. He  is  also  president  of  the  Colum- 
bus Railway  &  Light  Co.,  which  operates 
the  electric  railway,  lighting  and  power 
properties  in  Columbus,  Ohio. 

One  of  the  large  engineering  problems 
carried  through  by  Mr.  McMeen  was  the 


designing  and  building  of  the  automatic 
system  of  the  Bay  Cities  Home  Tele- 
phone Company  in  San  Francisco,  Oak- 
land and  Berkeley,  Cal.  He  followed 
this  up  by  directing  the  operation  of  this 
$9,000,000  property  until  upon  a  paying 
basis  and  in  this  direction  Mr.  McMeen 
combines  with  his  en- 
gineering skill  unu- 
sual executive  ability. 
One  of  the  character- 
istics tending  to  his 
success  is  his  care  in 
laying  down  a  policy 
and  then  holding  un- 
erringly to  it. 

Mr.  McMeen  has 
been  a  frequent  con- 
tributor to  the  tech- 
nical press.  His  most 
recent  addition  to  en- 
gineering literature  is 
a  comprehensive  and 
standard  work  "Te- 
lephony," in  the  prep- 
aration of  which  he 
collaborated  with  Mr. 
Kempster  B.  Miller. 

Among  his  friends 
Mr.  McMeen  has 
the  reputation  of  adding  to  his  natural 
abilities  as  an  entertainer,  skill  in  charm- 
ing the  ear  with  his  manipulations  of  the 
flute  and  piano.  As  to  a  hobby,  he  is 
credited  with  being  a  ^ood  chemist  and 
physicist,  having  spent  his  leisure  time  in 
this  field  from  mere  love  of  the  subjects. 
He  is  a  member  of  the  American  Insti- 
tute of  Electrical  Engineers,  Western  So- 
ciety of  Engineers.  National  Electric 
Light  Association,  Oregon  Societj  ol 
Engineers  and  the  American  Railway  As 
sociation.  1  le  is  also  a  membei 
City  and  the  Union  I  eague  Clubs  o\  Chi 
cago,  the  Olympic  Club,  San  Francisco, 
and  the  Arlington  and  Commercial  Clubs, 
Portland.  Oregon. 
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Modern  House  with  Vacuum 
Cleaner 

Here  is  a  home  equipped  with  a  vac- 
uum cleaner  in  the  basement.  A  pipe 
leads  to  the  various  floors.  Inlet  coup- 
lings are  located  at  convenient  places. 
One  end  of  the  hose  is  attached  to  the 
inlet  coupling,  the  other  end  to  the  clean- 
ing tool.  A  strong  suction  draws  all 
dust  through  the  cleaning  tool,  hose  and 
pipe  into  a  sealed  dust  bucket  attached 
to  the  machine  in  the  basement.  The 
maid  turns  a  nearby  electric  switch, 
which  starts  the  machine  in  the  base- 
ment, and  this  makes  a  strong  suction. 
She  moves   the   vacuum   nozzle   rapidly 


over  the  walls,  ceilings,  woodwork,  pic- 
tures and  all  furnishing  which  need  dust- 
ing. The  dust  is  not  scattered,  it  is  re- 
moved and  the  suction  of  air  conveys 
it  to  the  basement. 

A  ten  inch  vacuum  renovator  drawn 
over  carpet  or  rug  removes  dirt,  sand, 
lint,  insects  and  moth  eggs.  A  felted 
sweeper  is  used  for  hardwood  or  tile 
floors.  It  is  so  constructed  as  to  pass 
under  furniture,  radiators  or  get  into 
corners.  Then  the  maid  turns  the  elec- 
tric switch  and  stops  the  machine. 

It  is  maintained  by  some  that  in  de- 
signing the  house  of  the  future  the  same 
consideration  will  be  given  to  installing 
pipes  for  vacuum  cleaning,  as  for  the 
present  steam  and  water  service. 


HOUSE  PIPED   FOR  VACUUM   CLEANING   SYSTEM 
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Service  Kitchen  Cabinet 


The  Service  kitchen  cabinet  is  an  ideal 
house  combination  with  several  services 
in  one  space.  The  principal  features  are 
a  kitchen  cabinet  with  flour  bin  and  sifter, 
package  cupboard,  a  metal  covered  table 
top,  extension  bread  board,  two  electric 


to  place  the  stove  as  far  as  possible  away 
frorn  the  ice  box.  In  this  new  and  hand- 
some addition  to  the  modern  kitchen  the 
cooker  and  the  cold  chamber  are  side  by 
side,  with  the  cooker  well  insulated,  of 
course,  with  mineral  wool  and  packed 
with  non-conducting  and  fireproof  mate- 
rial.    Electricity  makes  possible  this  re- 


SERVICE  ELECTRIC  CABINET  WHERE  COOKER  AND  REFRIGERATOR 
ARE  BUT  A  FEW  INCHES  APART 


fireless  cookers,  storage  drawers,  ice  box 
with  refrigerated  food  chambers  above 
and  below. 

The  kitchen  cabinet  is  the  center  of  all 
kitchen  activities.  It  takes  the  place  of 
the  old  fashioned  kitchen  cupboard,  flour 
barrel,  pantry  and  kitchen  table,  refrig- 
erator and  fireless  cooker,  while  occupy- 
ing very  little  more  space  than  an  ordi- 
nary kitchen  cabinet.  It  is  a  handsome 
piece  of  furniture,  made  of  hardwood 
with  white  enamel  finish. 

Formerly  it  was  considered  necessary 


markable    combination    of    kitchen    con- 
veniences. 

There  is  a  place  for  everything.  It 
brings  kitchen  utensils  and  provisions  to- 
gether where  they  may  lie  easily  reached 
as  needed.  It  saves  steps  and  labor. 
When  the  pie  or  bread  is  ready  for  the 
oven,  a  simple  turn  oi  the  switch  pro- 
vides (lie  necessary  electric  heat  which  is 
stored  and  confined  in  the  aluminum  lined 
chamber,  thus  affording  a  saving  in  fuel 
hills  and  of  time  USUallj  deemed  neces- 
sary for  cooking. 
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PARLOR    IN    THE    HOUSE    ELECTRIC 


Observations  at  a  Household  Show 


Two  grandmothers  were  there,  one 
alert  and  eager  eyed,  another  feeble  and 
filled  with  the  pathos  of  a  passing  genera- 
tion. 

"Oh,"  exclaimed  the  first,  after  inspect- 
ing an  automatic  kitchen  cabinet,  with 
two  fireless  cookers,  electric  stoves,  re- 
frigerator and  cold  food  chamber  all  in 
one  combination,  "how  I  would  like  to 
live  my  life  over  again  and  have  all  these 
wonderful  things  to  work  with!" 

"I  am  glad  my  time  is  almost  up,"  re- 
marked the  other  old  lady,  "because  I 
don't  think  I  could  keep  up  with  all  these 
new  fangled  things.  They  are  so  dif- 
ferent from  anything  I  ever  had  in  all 
my  life." 

"Keeping  up  with  things  electric"  is 
the  watchword  for  the  Twentieth  Cen- 
tury housekeeper.  It  is  impossible  to 
stand  still  in  a  world  that  moves.  A 
Household  Show  is  an  object  lesson  on 
a  large  scale  and  it  is  the  duty  of  every 
housewife   to   avail   herself  of   such   an 


opportunity  to  keep  up  with  things  elec- 
tric. 

"How  handsome  is  the  House  Elec- 
tric !"  was  the  universal  verdict.  "It 
certainly  represents  the  most  perfect 
combination  of  art,  comfort  and  conven- 
ience." It  was  an  admirable  demonstra- 
tion of  distribution  of  lights,  small  units 
or  large  units,  how  to  avoid  glare  and 
shadow  and  how  to  locate  fixtures.  In 
lighting  the  Twentieth  Century  home, 
the  problem  is  not  one  of  quantity,  but 
one  of  quality ;  not  how  to  secure  enough 
light,  but  how  to  secure  the  right  kind 
of  light  in  the  right  place.  The  pri- 
mary law  of  illumination  is  that  glare 
must  be  avoided  at  any  cost.  Glare 
strains  and  blinds  the  eye.  Light  should 
be  steady,  soft  and  evenly  distributed. 

In  all  large  rooms  there  should  be  sev- 
eral sources  of  light.  In  the  parlor  of 
the  House  Electric  there  was  a  central 
fixture  of  the  indirect  system  and  a  floor 
lamp  in  gold  with  colored  mosaic  shade. 
It  was  a  work  of  art  in  beauty  of  form 
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BEDROOM  IN  THE  HOUSE  ELECTRIC 


and  color.-  In  any  similar  room,  a  table 
lamp  to  give  a  soft  but  brilliant  light, 
with  a  genuine  art  lamp  for  another 
source  of  illumination,  makes  a  very 
happy  combination. 

The  library  had  a  central  fixture  and 
wall  brackets  with  candle  effect.  A 
branching  floor  standard,  table  lamp  and 
portable  lamp  afforded  the  concentrated 
light  necessary  for  reading  or  for  library 
work. 

For  the  dining  room  of  the  artistic 
home,  brilliant  general  illumination  is 
not  desirable.  A  combination  of  the  di- 
rect and  indirect  system,  with  wall  brack- 
ets in  this  model  home,  answered  every 
decorative  and  useful  purpose.  The  fur- 
niture was  carved  in  French  Gothic  style. 

In  the  nursery  there  was  a  central 
fixture  for  general  illumination  and  wall 
brackets  with  cunning  gnomes  as  the 
decorative  design,  while  the  bedroom  was 
illuminated  by  a  center  fixture  of  the 
indirect  system,  which  shed  a  soft  glow 
from  above.  A  pier  glass  with  four 
handsome  lamps,  mirrors  with  side  brack- 
ets and  a  dressing-  table  equipped  with 
lotus  bulbs,  made  an  ideal  and  effective 
place  for  the  mysteries  of  milady's 
toilette. 


The  Brown  bungalow  was  an  artistic 
setting  for  electric  and  combination  fix- 
tures and  portables  in  a  silver  brown  fin- 
ish. Harmony  was  the  keynote  through- 
out. Fixtures,  woodwork,  drapery  and 
furniture  harmonized  most  beautifully 
with  art  glass  tones  in  electric  chandelier, 
wall  brackets,  table  lamp  and  electric 
portable  lamp. 


"I  would  like  to  have  about  six  hun- 
dred dollars,"  was  the  wistful  and  wish- 
ful remark  of  a  housewife,  "and  just  buy 
all  the  electric  things  that  I  see  here.  I 
have  a  laundry  iron,  an  electric  iron,  and 
that  has  been  such  a  comfort  and  con- 
venience to  me  I  want  everything  electric 
and  I  shall  not  be  satisfied  until  1  get 
what  I  want." 


The  principle  of  electric  fireless  cook 
ers  includes  metal  chambers  with  metal 
plugs,  the  chambers  packed  in  non- 
conducting and  fireproof  material,  and 
plates,  electrically  heated,  made  of  iron 
for  storing  up  heat,  which,  thus 
fined,  forms  a  very  economical  method 
of  cooking.  Meals  can  he  started  and 
left  in  the  cooker  while  the  housewife 
goes  shopping  or  to  church, 
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THE    GARDEN    OF    EDEN 

The  Garden  of  Eden  was  one  of  the 
clever  exhibits.  It  was  the  historical 
garden  modernized  and  brought  up-to- 
date  with  a  home  laundry  machine,  de- 
signed to  do  the  most  laborious  work  in 
the  household  and  do  it  well  without  fuss 
or  complaint.  It  represents  the  open  door 
of  Paradise  for  every  descendant  of  Eve. 
It  may  be  attached  to  any  electric  light 
fixture  by  simply  screwing  in  the  plug, 
the  same  as  a  lamp  is  put  in.  It  will  wash 
everything  from  doll  clothes  to  the  finest 
fabrics.  The  filmiest  lace  curtains  are 
washed  as  successfully  as  the  heaviest 
spreads  or  blankets  and  everything  comes 
out  spotlessly  clean  and  sweet. 

Color  Scheme  Cookery 

An  art  teacher  who  became  the  proud 
possessor  of  an  electric  chafing  dish  de- 
sired to  cook  some  rhubarb  in  the  spring 
of  the  year.  She  had  seen  her  mother 
prepare  the  plant,  so  she  washed  and 
trimmed  and  cut  it  into  little  pieces,  just 
as  she  had  seen  her  mother  do.  Then  her 
cooking  knowledge  failed,  and  as  her 
mother  was  many  miles  away,  she  re- 
sorted to  cook  books,  but  not  one  con- 
tained a  single  line  of  advice  on  how  to 
cook  rhubarb.  Then  she  proceeded  in 
desperation  to  put  over  the  plant  about  a 
quart  of  water  and  some  sugar. 


The  chafing  dish  then 
resembled  a  miniature 
pond  with  tiny  green  fish 
swimming  in  it,  so  the 
art  teacher,  who  was 
very,  very  skilful  in  art 
work,  cast  about  for 
something  to  fill  up  the 
pond.  Her  eye  fell  upon 
several  oranges,  and  she 
decided  that  the  yellow 
of  the  oranges  would 
look  well  and  harmonize 
with  the  delicate  green 
of  the  rhubarb,  so  two 
oranges  were  peeled  and 
dropped  in.  The  pond 
filled  up  and  the  color 
scheme  was  so  satisfac- 
tory that  she  decided  to  add  part  of  a 
grapefruit  and  bits  of  lemon.  She  was 
now  delighted  with  the  hues  and  colors 
evolved  by  the  simmering  stuff,  but  some- 
what dubious  as  to  how  it  would  taste. 
She  decided  to  try  it  on  father  that  night 
at  dinner.  With  beating  heart  she  waited 
while  he  tasted  it. 

"Why,  Jessamine,  this  is  delicious ! 
What  is  it?" 

"Oh!"  cried  she;  "I  am  so  glad  you 

like  it.    It  is  a  new  sauce  just  concocted." 

"I  don't  remember  that  your  mother 

ever  cooked  rhubarb  this  way,"  reflected 

her  father. 

"Probably  not,"  murmured  the  artistic 
cook.  -"I  don't  think  mother  ever  made 
a  fizzle  of  cooking  plain  rhubarb,  and 
she  always  cooked  it  the  plain,  old  fash- 
ioned way,  but  this  is "    She  searched 

her  mind  wildly  for  the  proper  term,  and 
then  added,  breathlessly:  "This  is  color 
scheme  cookery." 


The  president  of  a  big  company  bought 
an  electric  washing  machine  recently. 
When  he  sent  in  his  check  for  payment, 
this  note  was  attached: 

"Here  you  are  at  last.  Do  I  get  a 
guarantee  for  one  year?  Mrs.  A —  did 
the  washing  this  morning  and -I*  made  up 
all  the  beds  before  any  one  was  up  in 
the  house." 
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Illumination    of   Works   of  .  Art 


A  recent  exhibition  of  paintings  of 
the  Grand  Canyon  of  Arizona  by 
Thomas  Moran,  the  famous  landscape 
painter,  was  an  attraction  at  a  Chicago 
art  gallery.  The  main  entrance  room 
in  this  gallery  is  lighted  by  the  semi- 
indirect  system.  Three  handsome  Alba 
bowls  each  containing  three  6o-watt 
tungsten  lamps  are  suspended  from  the 
ceiling.  The  glare  of  the  tungstens  is 
thereby  changed  to  a  mild,  yellow  light 
perfectly  diffused,  thus  rendering  the  il- 
lumination easy  and  agreeable  to  the 
eyes.  All  of  the  wonderful 
Moran  paintings  were  il- 
luminated by  individual  re- 
flectors. 

Some  of  the  new  art  on 
recent  exhibition  is  remi- 
niscent of  the  Venetian  at- 
titude towards  color.  Ar- 
thur G.  Dove's  paintings 
are  characterized  by  the 
artist  himself  as  color  ex- 
periments rather  than  a 
representation  of  obvious 
facts. 

Cezanne,  an  artist  of 
sunny  France,  turned  from 
the  rendering  of  the  effects 
of  light  to  the  expression 
of  color  as  it  is  affected  by 
light.  His  hues  burn  with 
the  absorbed  heat  and  vitalizing  glow  of 
sunlight.  Matisse,  following  out  this 
idea,  assumed  the  mental  attitude  of  a 
primitive  man  who,  impressed  with 
weight  or  bulk  of  an  object,  might  try 
to  express  those  abstract  qualities  by 
line  and  color,  and  thus  some  of  the 
present  day  French  art  replaces  repre- 
sentation of  form  by  rendering  its  ab- 
straction. 

Fortunately,  the  aesthetic  capabilities 
of  the  incandescent  lamp  are  by  no  means 
exhausted,  and  the  color  experiments  of 
the  Proportionists  or  Post-Impression- 
ists, burning  with  the  vitalizing  glow  of 
sunlight,  may  still  be  enjoyed  and  mar- 


veled at  under  gray  northern  skies,  if 
viewed  under  modern  artificial  illumina- 
tion. 

The  selection  of  a  proper  illuminant 
to  obtain  true  color  values  is  a  very  im- 
portant matter  in  interior  lighting,  par- 
ticularly in  an  art  gallery  where  paint- 
ings and  water  colors,  mezzotints  in 
colors  and  colored  etchings  are  exhib- 
ited. The  best  illumination  is  that  which 
produces  color  values  nearly  akin  to  dif- 
fused sunlight. 

The  efficiency  in  light  distribution  for 
an  interior  depends  upon  three  important 
factors:       The     distribution     of     light 


INDIRECT  ILLUMINATION  IN   THE  ART   INSTITUTE,    CHICAGO 


emitted  by  the  illuminating  unit ;  the  size 
of  the  unit  and  the  locations  of  centers 
of  light  distribution. 

A  gallery  in  the  Art  Institute,  Chicago, 
38  by  50  feet,  with  ceiling  nineteen  Eeet 
high,  has  a  very  interesting  installation 
of  indirect  illumination.  Mr.  Burnham, 
the  architect,  was  very  desirous  o\  an 
illumination  that  would  not  give  an  an- 
noying reflection  from  the  glass  at  any 
angle,  the  pictures  being  in  frames  and 
glazed.  In  this  gallery  there  is  an  elimi- 
nation of  individual  picture  refl< 
and  every  picture  is  evenlj  illuminated.. 
The  great  feature  o\  this  system  is  the 
elimination  o\  annoying  reflection  from 
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pictures  either  done  in  oil  or  under  glass 
on  any  wall  space  where  the  system  is 
used. 

From  practical  installations  it  has  been 
found  that  about  3.5  to  four  foot  candles 
constitute  proper  intensity  for  art  gal- 
lery illumination.  This  intensity  is  ob- 
tained by  carefully  developed  reflectors 
placed  at  the  proper  distance  from  ceil- 
ing inside  of  bowls,  combined  with 
proper  ceiling  and  wall  tints.  A  light 
cream  is  recommended  for  the  ceiling 
and  light  tan  for  the  side  walls.  In  look- 
ing at  a  portrait  it  is  desirable  to  secure 
a  clear  picture  on  the  retina  of  the  eye. 
In  order  to  do  this  it  is  necessary  to  keep 
the  pupil  of  the  eye  widely  opened  and 
all  bright  light  or  luminous  sources  of 
light  rays  must  be  kept  from  directly 
entering  the  eye.  One  of  the  chief  ad- 
vantages of  the  incandescent  lamp  is 
that  it  admits  of  pleasing,  shaded,  deco- 
rative effects.  The  less  exposed  the 
lamps  are  in  the  direct  line  of  vision,  the 
less  amount  of  actual  illumination  is  re- 
quired. 

What  the  Motorist  Shall  Wear 

In  the  luxurious  cars  which  roll 
through  the  city  streets,  one  sees  delight- 
ful visions,  for  to  the  woman  who  is  the 
possessor  of  an  electric  vehicle,  all  fash- 
ions are  possible.  The  motor  woman 
who  rolls  leisurely  out  to  the  country  club 
for  tea,  spins  along  the  boulevard  to  an 
afternoon  reception  or  drives  through  the 
parks  on  summer  afternoons,  must  be 
clad  in  charming  togs  much  less  sports- 
manlike than  the  severe  outfit  designed 
for  a  drive  over  country  roads  in  the 
touring  car,  where  clothing  is  exposed 
to  all  kinds  of  weather  and  hard  usage. 
"There  are  now  so  many  women  who  use 
the  electric  vehicle  for  town  use,  to  the 
exclusion  of  other  modes  of  locomotion, 
that  particular  attention  is  paid  by  de- 
signers to  the  raiment  appropriate  to  this 
service. 

The  modish  coat  of  white  serge  or 
other  white  wool,  to  be  worn  over  sum- 
mer frocks,   should  be  a  part  of  every 


woman's  motoring  outfit.  Loose,  ample, 
soft,  light  of  weight  and  chic  of  line  and 
detail,  it  adds  much  to  the  attractiveness 
of  the  motorist.  Ratine  is  perhaps  the 
most  conspicuous  of  all  white  materials 


ATTRACTIVE    MOTOR    HAT    OF     COARSE     STRAW, 

ORNAMENTED  WITH  TWO  RIBBON  ROSES  AND 

WITH    VEIL   ATTACHED 


for  this  purpose,  and  certainly  makes  the 
smartest  coat  possible.  The  collar  and 
cuffs  of  such  a  coat  should  be  detachable, 
for  since  it  is  of  necessity  easily  soiled, 
and  ratine,  being,  all  wool,  perfectly  wash- 
able, coming  from  the  tub  as  good  as  new, 
it  is  not  a  difficult  matter  to  keep  the  coat 
in  a  perfect  condition. 

Tussor,  pongee  or  gold  cloth  are  excel- 
lent materials  for  the  light  weight  wraps. 
There  is  an  elegance  about  a  coat  of  the 
heaviest  quality  of  imported  tussor,  lined 
with  Persian  foulard,  and  decorated  with 
very  large  buttons  of  white  glass. 

The  latest  bonnets  are  fashioned  in 
exact  reproduction  of  the  fascinating, 
close  fitting  bonnets  worn  by  the  Holland 
milk  women.  Delightfully  coquettish, 
shielding  the  neck  and  keeping  the  hair 
flat,  they  are  ideal  for  motoring. 

Veils  are  no  longer  simply  straight  and 
long  in  form.     The  newest  ones  form  a 


POPULAR  ELECTRICITY 


277 


JAUNTY        AFTERNOON        WRAP,        LINED        AND 
TRIMMED     WITH     STRIPED     MATERIAL 


Capuchin  hood,  or  a  Burnouse  loop. 
They  are  made  of  one  long  strip  of  mous- 
seline  de  soie,  simply  hemstitched  at  the 
ends.  This  season  decrees  that  veils  shall 
match  the  motor  hats. 

A  folded  sunshade  that  closes  and  fits 
inside  a  hollow  handle  of  turned  wood  is 
a  necessary  accessory  for  the  motor 
woman.  There  is  a  twist  of  silk  to  match 
the  parasol  attached  by  a  silk  rosette.  The 
handle  is  grained  like  bamboo  and  there 
is  a  steel  stem  and  a  hinge  by  which  it 
may  be  adjusted  to  give  shade  in  any 
direction. — Mrs.  A.  Sherman  Hitch- 
cock.   

The  Tragedy  of  Wash  Day 

In  an  eastern  magazine,  Hashimura 
Togo,  a  Japanese  boy-of-all-work,  con- 
fesses his  struggles  with  American  house- 
keeping, especially  on  wash  clay.  He 
describes  the  approach  of  the  Hon.  Mag- 
gie Kelley,  prepared  to  drown  all  cloth- 
ing in  suds. 

"Togo,"  she  sav  so,  "my  duties  require 
it.  Cleaning  things  is  a  job  full  of 
tragedy  and  other  grouch.  It  would 
be  unnatural  to  laugh  while  washing. 
Clothes  is  pleasanter  to  wear,  but  un- 
pleasant to  scrub.  It  is  similar  with 
everything.  Dishes  is  joyful  to  eat  from, 
but  nobody  admire  them  when  the  hour 
of  the  dishpan  arrive.  Nobody  love  Mon- 
day because  it  is  sacred  to  splash  and 
suds,  yet  if  Monday  was  abolished  by 
Congress,  there  would  be  no  beautiful 
society  on  Saturday  night." 

Can't  some  variety  of  soap  he  in- 
vented with  more  poetry  in  it?  Togo 
wishes  to  know. 

"It  could,"  she  say,  "but  it  would  prob- 
ably be  useless  to  take  the  dirt  out." 

Possibly  if  the  Hon.  Maggie  and  Togo 
used  an  electric  washing  machine,  the 
job  of  washing  would  he  less  tragic  and 
there  would  be  no  necessitj  i^r  soap  with 
more  poetry  in  it,  as  all  modern  electric 
washing  machines  are  guaranteed  to  take 
the  dirt  out.  \l  the  same  time,  logo 
would  probably  have  just  as  many  adven- 
tures and  funnier,  as  he  seems  predes- 
tined to  make  amusement. 
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Electric  Boiler  and  Turbine 
Wheel 


This  boiler  is  intended  for  use  in  con- 
nection with  a  step-down  transformer, 
supplying  current  at  a  pressure  of  20 
volts. 

Procure  a  quart  can,  such  as  a  corn 
syrup  can.  Make  a  j4  incn  hole  in  the 
center  of  the  bottom  of  the  can  and 
screw  down  thereon  a  little  wooden  cylin- 
der about  one  inch  in  diameter  and  iT/2t 
inches  high. 

Make  two  %  inch  holes  in  the  side  of 


ELECTRIC    BOILER    AND    TURBINE    WHEEL 

the  can  about  two  inches  apart,  and  one 
inch  up  from  the  bottom,  through  which 
two  binding  posts  with  locknuts  are  se- 
cured. One  of  these  binding  posts  must 
be  well  insulated  from  the  side  of  the 
can  with  little  washers  of  mica,  fiber  or 
rubber.  One  end  of  the  heating  element 
is  soldered  to  the  side  of  the  can,  and 
this  latter  binding  post  is  also  soldered 
to  the  can  so  as  to  be  steam  tight.  The 
washers  on  the  other  binding  post  will 
prevent  leakage  of  steam.     As  long  as 


the  .solder  is  submerged  in  water,  it 
will  not  melt,  neither  will  the  wooden 
cylinder  burn,  around  which  the  heating 
element  is  wound.  The  heating  element 
consists  of  one  foot  of  No.  28  Calido 
wire,  or  about  two  feet  of  German  silver 
wire  of  the  same  size.  A  radiator  valve 
is  soldered  into  the  can  and  on  this  is 
placed  a  piece  of  rubber  tubing  to  carry 
the  steam  to  the  turbine  wheel. 

It  helps  materially  to  wrap  the  boiler 
up  tightly  in  two  thicknesses  of  asbestos 
paper  to  prevent  loss  of  heat.  Fill  two- 
thirds  full  of  water  and  connect  to  the 
25  volt  tap  of  the  transformer.  Using 
warm  water  to  start  with,  steam  will  be 
up  in  about  two  minutes.  The  heat  may 
be  regulated  by  changing  to  a  higher  or 
a  lower  tap  on  the  transformer.  The 
heating  element  must  always  be  sub- 
merged. Some  current  undoubtedly 
short  circuits  through  the  water,  but 
enough  goes  through  the  heater  element 
to  answer  the  purpose.  The  resistance 
of  pure  water  is  very  high. 

To  make  the  turbine,  cut  a  disk  of 
thin,  soft  tin  four  inches  in  diameter. 
Punch  a  small  hole  in  the  center,  and 
solder  on  a  pin  to  serve  as  a  shaft.  Make 
sixteen  cuts  around  the  periphery  of  the 
disk  about  i>4  inches  deep,  dividing  the 
disk  into  approximately  equal  segments. 
With  a  pair  of  narrow  nosed  pliers  twist 
each  of  these  segments  around  at  an 
angle  with  the  surface  of  the  disk.  Then 
with  a  pair  of  small,  round  nosed  pliers 
bend  each  of  the  segments  into  crescent 
section  to  form  the  buckets  or  blades.  A 
small  drop  of  solder  judiciously  applied, 
or  a  little  filing  will  correct  the  balance. 
Mount  the  wheel  upon  tin  strips  as 
shown. — Wesley  G.  Paulson. 
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A  Miniature  Pleasure  Park 


The  miniature  pleasure  park  illustrated 
here  is  a  remarkable  example  of  mechan- 
ical genius,  having  attracted  the  atten- 
tion of  thousands  of  people.  This  is  the 
work  of  George  W.  Haslam,  a  mechanic 
of  Pittsburgh,  Pa.,  who.  spent  his  spare 
time  for  about  three  years  in  perfect- 
ing the  many  details. 

The  tiny  park  is  operated  by  elec- 
tricity, constructed  upon  a  platform  two 
feet  high,  fifteen  feet  long  and  nine  feet 
wide.    The  merry-go-round  is  fitted  with 


is  a  group  of  four,  are  fashioned  after 
those  seen  at  large  pleasure  parks,  where 
the  occupant  does  the  work  by  pulling  at 
a  rope.  The  Ferris  wheel  has  six  coaches 
filled  with  little  people,  while  the  roller 
coaster  is  equally  well  patronized  by  the 
pleasure  seekers  who  move  about  in  a 
wonderful  way.  At  the  entrance  of  the 
vaudeville  show  are  two  ballet  dancers 
and  two  clowns  who  give  a  free  continu- 
ous performance  of  amusing  stunts. 

The  house  has  furnishings  and  electric 
lights,  while  on  the  lawn  is  a  see-saw  and 
lawn  swing   for  the  amusement  of  the 


TINY    PARK   OPERATED  BY  ELECTRICITY  AND  CONTAINED    ON    A    PLATFORM    FIFTEEN    FEET    LONG 
AND  NINE  FEET  WIDE 


animals,  such  as  deer,  tigers,  elephants, 
bears,  camels,  giraffes  and  horses,  on  the 
backs  of  which  ride  such  comic  char- 
acters as  "Happy  Hooligan,"  "Gloomy 
Gus,"  "Foxy  Grandpa,"  "Little  Nemo," 
"Flip,"  "Dr.  Pill,"  etc.,  etc.  The  aerial 
swing  has  twelve  boats,  in  which  dolls 
seem  to  be  enjoying  themselves  im- 
mensely. The  dancing  pavilion  has  eigh- 
teen miniature  people,  the  outside  circle 
of  six  couples  revolving  as  if  in  the  act 
of  waltzing.    The  swings,  of  which  there 


children.  In  the  rear  there  is  a  zoo  and 
a  wind  mill  in  operation  near  by.  The 
park  entrance,  which  faces  on  a  paved 
and  electric-lighted  street  crowded  with 
pedestrians,  autos  and  del i very  wagons, 
is  an  elaborate  one,  being  ornamented 
with  tiny  electric  lights,  statuary  and  tine 
art  paintings.  Extending  around  die  en- 
tire park,  which  is  encircled  with  a  ne.it 
picket  fence,  is  a  double  track  on  which 
electric  lighted  trolley  cars  run  rapidly, 
propelled  by  storage  batteries. 
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The  Luminous  Goblet. 


A  pleasing  experiment  with  static  elec- 
tricity may  be  arranged  in  the  following 
manner:  A  large  goblet  of  thin  glass  is 
mounted  by  means  of  three  small  screws 
which  clamp  the  periphery  of  its  base 
upon  a  small  whirling  table,  Fig.  i.  A 
single  narrow  strip  of  tinfoil  one-six- 
teenth of  an  inch  wide  is  cemented  over 
the  surface  of  the  glass,  beginning  under 
the  foot  of  the  goblet  at  the  metallic 
spindle  of  the  whirling  table,  with  which 
there  is  electrical  contact.  The  strip  pro- 
ceeds to  the  edge  of  the  foot  of  the  gob- 
let, which  it  follows  for  about  an  inch, 
thence  in  a  curved  direction  across  the 
upper  .surface  of  the  foot  to  the   stem, 


FIG.     1.     ELECTRICAL     AND     ROTATING     ATTACH- 
MENTS   OF    THE    LUMINOUS    GOBLET 

which  it  ascends  vertically,  then  upward 
over  the  surface  of  the  bowl  in  a  sinuous 
path  to  the  upper  rim,  after  following 
which  along  the  outside  very  near  the 
top  for  about  two  inches  it  descends  upon 
the  inside  and  terminates  at  the  bottom. 
That  portion  of  the  foil  strip  upon  the 
outside  of  the  goblet  is  divided  trans- 
versely every  eighth  of  an  inch  with  the 
point  of  a  sharp  penknife.  Current  from 
a  static  machine  or  induction  coil  is  led 
into  the  strip  through  binding  ports  con- 
nected respectively  to  the  spindle  of  the 
whirling  table  and  to  the  lower  end  of  a 


FIG.  2.     THE  LUMINOUS  GOBLET 

vertical  conducting  standard  of  stiff  wire 
rising  from  the  base  of  the  apparatus  at 
some  distance  from  the  goblet.  The 
curved  upper  end  of  the  standard  termi- 
nates in  a  straight,  stiff,  slender  wire,  the 
lower  end  of  which  reaches  down  inside 
the  goblet  nearly  into  contact  with  the 
end  of  the  tinfoil  strip.  A  piece  of  glass 
tubing  covers  the  lower  portion  of  the 
standard  for  insulation.  Some  idea  of 
the  beauty  of  the  experiment  when  per- 
formed in  a  dark  room  is  obtained  from 
Fig-  2. 

Learning  the  Telegraph  Code 

Two  persons  who  wish  to  assist  each 
other  in  learning  the  telegraph  code  will 
find  the  apparatus  and  its  arrangement 
as  illustrated  in  the  accompanying  cut  a 
great  help. 

Run  an  ordinary  telephone  line  be- 
tween the  two  houses,  mounting  the 
telephone  upon  the  vertical  board.  In 
front  of  the  telephone  place  a  sounder 
and  key,  connected  to  battery.  When  the 
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OUTFIT  FOR  LEARNING  THE  TELEGRAPH  CODE 


sounder  is  operated  with  the  receivers 
off  the  hooks,  the  other  party  will  be 
able  to  distinguish  the  dots  and  dashes. 
Besides  this  either  party  may  talk  with 
and  criticize  the  other  without  taking 
the  fingers  from  the  key.  Many  ama- 
teurs to  whom  I  have  suggested  this 
plan  have  reported  most  favorably 
upon  it.  W.  F.  Murphy. 

An  Odd  Telegraph  Set 

An  interesting  and  instructive  tele- 
graph set  with  an  unusual  key  may  be 
made  according  to  the  following  instruc- 


ODD   TELEGRAPH   SET 

tions  and  will  work  over  short  distances. 
Plates  (PP),  Fig.  i,  one  of  zinc  and 
the  other  of  carbon,  are  buried  in  the 
ground  at  the  ends  of  the  line  as  shown. 
Two  small  single  pole  knife  switches  are 
placed  in  the  circuit  at  each  station  near 
the  telephone  transmitters  (R).  Shunted 
around  each  switch  is  (S)  the  key  board 


or  "sending  key."  This  consists  of  a 
file  (A),  Fig.  2,  mounted  upon  a  base 
of  wood  (B)  and  connected  to  the  find- 
ing post  (P).  The  other  part  of  the 
key  consists  of  a  heavy  metal  pointer 
fitted  into  a  wooden  handle  and  con- 
nected by  a  flexible  wire  to  the  other 
binding  post  (P)  of  the  key  base.  In 
sending,  the  sending  party  opens  his 
switch  (K)  while  the  receiving  party 
closes  his  and  listens  for  dots  and  dashes 
in  his  transmitter,  or  watch  case  receiver 
(R).  Dots  are  made  by  striking  the 
file  with  the  pointer  and  dashes  are  made 
by  drawing  the  pointer  over  the  file  sur- 
face. '  Harry  E.  Waid. 


To  Make  a  Small  Magneto 

The  magnetic  field  is  supplied  by  a 
permanent  magnet  of  the  horseshoe  type. 
The  armature  consists   of   eight  or  ten 


Commutator 


PARTS  OF  A  SMALL  MAGNETO 

pieces  of  No.  27  sheet  steel,  cut  as 
shown.  The  armature  sheets  are  kept 
in  place  on  the  shaft  by  a  nut  which  is 
screwed  up  firmly  on  either  side  before 
the  commutator  is  put  on.  The  bearings 
are  made  of  heavy  tin.  with  a  ,:,,;  inch 
hole  in  each  end,  and  one  in  the  center 
to  take  the  shaft. 

Drill  four  ^  inch  holes  in  the  magnet 
to  take  the  hearings. 

The  stand  consists  of  four  pieces  of 
heavy  tin  screwed  to  the  magnet  on  eaeli 
side  with  the  bearing  and  is  nailed  to  the 
wooden  base.  A  threaded  shaft  carries 
the  armature.  The  commutator  i-  a 
wooden  cylinder  which  is  forced  onto  the 
shaft.      It    is   covered    with    tinfoil    which 
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must  be  securely  glued  on  and  after- 
wards cut  in  two  pieces  to  make  the  two 
segments. 

Wind  the  armature  with  five  or  six 
layers  of  No.  22  magnet  wire  as  shown 
and  glue  the  two  ends  one  to  each  seg- 
ment of  the  commutator,  taking  care  to 


series  with  each  other  and  with  two 
"Franklin  plate"  condensers  and  a  Tesla 
coil.  The  secondary  winding  of  each 
of  these  spark  coils  contains  100,000 
turns  of  No.  36  enamel  magnet  wire,  or 
a  total  length  in  the  two  coils  of  over  23 
miles. 


EXPERIMENTING  WITH  A  LARGE  INDUCTION  COIL 


get  a  good   connection.     This   machine 
will  run  at  high  speed  on  dry  cells. 

F.  D.  Hickman. 


Flashlight  for  Signaling 

A  flashlight  having  two  interchange- 
able lenses  each  of  a  different  color  is 


Experimenting  with  Large 
Induction  Coils 


Ralph  W.  Smith  and  Fred  D.  Schenck, 
two  students  in  the  School  of  Engineer- 
ing of  Milwaukee,  furnished  considerable 
instructive  entertainment  at  a  recent 
public  exhibition.  The  lighting  of 
Geissler  tubes  and  incandescent  lamps, 
without  wire  connections,  held  in  the 
field  of  the  Tesla  coil,  the  production  of 
sparks  several  inches  long  from  the  same 
coil  to  the  extended  hand  and  the  operat- 
ing of  the  X-rays  were  some  of  the  inter- 
esting experiments  performed  by  the  stu- 
dents. 

\     The  accompanying  illustration  shows 
two  sixteen  inch  spark  coils  connected  in 


DOUBLE    COLOR  FLASHLIGHT 

the  latest  novelty  in  this  line  upon  the 
market.  The  lenses  are  secured  at  the 
ends  of  a  metal  strap  pivoted  in  the 
middle  so  that  either  lens  may  be 
swung  over  the  battery  lamps.  A  flash- 
light of  this  type  will  be  found  service- 
able for  the  use  of  Boy  Scouts  in  their 
field  work. 
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Wireless  Outfits  for  Small  Boats 

BY   RICHARD   H.   FOSTER. 

Owners  of  small  craft  and  motor  boats 
are  fast  realizing  the  value  of  wireless 
for  communication  purposes.  Motor 
boats,  house  boats  and  cruisers,  especially 
those  in  Southern  waters,  find  wireless 
valuable  for  receiving  storm  warnings,  as 
the  South  is  a  bad  place  for  storms.  Fish- 
ing fleets  as  well  as  cruising  parties  find 
it  valuable.  Its  latest  use  has  been  for 
reporting  races  from  the  judges'  boat  to 
the  club  house. 

All  this  use  of  wireless  apparatus  has 
aided  in  the  development  of  portable  out- 


FIG.   1 WIRELESS  OUTFIT  FOR  SMALL  BOATS 

fits.  Many  boats  only  require  the  appa- 
ratus for  a  short  time,  and,  moreover, 
loose  apparatus  requires  too  much  room. 
The  portable  outfit  has,  therefore,  been 


received  very  favorably  by  motor  boat 
people  as  its  compactness  is  a  valuable 
feature,  and  the  apparatus  is,  to  a  large 
extent,  protected. 

The  outfit  herein  described  is  a  simple 
portable  type,  suited  for  small  boats,  and 
can  be  used  for  communication  over  three 
or  four  miles.  Simplicity  is  an  important 
feature,  as  the  ordinary  boat  owner  is 
very  unfamiliar  with  wireless  and  does 
not  care  to  learn  a  lot  of  rules  for  operat- 
ing the  set.  The  outfit  described  has  been 
received  very  favorably  by  the  motor  boat 
people  and  is  supplied  by  one  firm  on  its 
boats.  I  will  now  describe  the  actual  con- 
struction of  an  outfit  of  this  type. 

All  of  the  apparatus  used  in  this  outfit, 
except  the  case,  is  to  be  purchased  from 
electrical  dealers.  This  method  is  cheaper 
in  most  cases. 

In  Fig.  i  the  top  half  shows  the  outside 
and  general  appearance  of  the  outfit,  with 
telegraph  key  and  aerial  switch  mounted 
on  the  cover;  the  lower  half  shows  the 
interior  of  the  case.  In  taking  the  latter 
photograph  the  case  was  inverted  so  that 
the  receiving  apparatus  is  on  the  left  and 
sending  on  the  right,  instead  of  vice 
versa.  When  the  case  is  placed  with  the 
telegraph  key  in  front  the  receiving  appa- 
ratus is  on  the  right,  and  the  sending  on 
the  left. 

The  case  can  be  made  by  any  carpenter 
for  seven  or  eight  dollars.  It  should  be 
constructed  of  ]/z  inch  oak.  the  base  being 
of  one  inch  thickness.  The  ease  should 
be  stained  dark,  like  mission  oak  or  in 
imitation  mahogany.  A  dark  stain  wears 
better,  however.  All  the  dimensions  of 
the  case  and  the  scheme  for  locating  the 
different  parts  o\'  the  apparatus  are 
shown  in  Fig.  2  and  the  accompanying 
keys. 
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KEY  TO  SECTION  THROUGH  CASE 


KEY  TO  LEFT  END  ELEVATION 
A- METAL   HANDLE 
B-LOCK  ON  COVER 
C- BOTTOM  OF  BOX  /"THICK 
D-SIDESOF  BOX  '/d' THICK 
£- COVC/?  OF  BOX 


A  SECTION  CONTAINING- 

RECEIVING  APPARATUS 
B-  SECTION  CONTAINING  BATTERIES 
C-        "  "         SENDING  APPTS 

D-  BATTERIES 

PARTITIONS  HOLDING 
BATTERIES 
F  -COVER  OVER  RECEIVING  APP'tt 
S-      "  "    BATTERIES 

H        "  "   SENDING  APPTS 


KEY  TO  PLAN  OF  CASE 

A- SPARK  COIL 

B-  SECONDARY  POSTS 

C -SPARK  GAP  MOUNTED    ON 

PARTITION 
D  -PARTITION 
E -KNIFE  SWITCH 
F -BATTERIES 
G -FIXED  CONDENSER  MOUNTED 

ON  PARTITION 
H  -  BINDING  POSTS 
J -DETECTOR  ( PERRON") 
K-  TUNING  COIL 
I  -  PHONES 


CENTER  SECTION  OF  COVER 
■  COVER  OVER  SEWING  APP'TS 

FIG. 


KEY  TO  RIGHT  END  ELEVATION 
A- METAL  HANDLE 

CATCH  ON  COVER 
C  -  SIDES  OF  CASE 
D  -  BOTTOM  OF  CASE 
E  -  COVER     OF  CASE 


KEY     TO   PLAN    OF   COVER 


-DETAILS   OF   WIRELESS   OUTFIT  FOR  BOATS 


The  sending  apparatus  consists  of  a 
one  inch  spark  coil,  S.  P.  S.  T.  knife 
switch  for  controlling  battery  current  and 
a  small  spark  gap.  The  usual  telegraph 
key  is,  of  course,  used.  The  spark  coil 
is  fastened  down  by  wood  screws.  The 
switch  is  fastened  the  same  way.  The 
spark  gap  posts  are  removed  from  the 
wood  base  and  mounted  directly  on  the 
partition  separating  the  sending  appa- 
ratus from  the  batteries. 

The  batteries  are  contained  in  the  next 
section.  Eight  square  dry  batteries  are 
used. 

The  batteries  are  in  two  layers,  and  are 
held  in  place  by  a  forced  fit.  If  the  sec- 
tion is  exactly  slA  inches  in  width  the 
batteries  can  be  forced  in  place  and  will 


not  shake  or  drop  out.  They  can,  how- 
ever, be  easily  pried  out  when  necessary. 
This  is  a  simple  and  reliable  arrangement. 

The  receiving  apparatus  is  contained  in 
the  right  hand  section.  The  apparatus 
used  consists  of  a  small,  double  slide  tun- 
ing coil,  fixed  condenser,  crystal  detector, 
and  a  pair  of  1,000  ohm  head  phones. 
The  fixed  condenser  is  placed  on  end  and 
glued  to  the  partition.  Two  large  bind- 
ing posts  for  the  phones  are  also  mount- 
ed on  this  partition. 

The  tuning  coil  is  firmly  glued  on  the 
bottom  and  one  side  to  the  side  of  the 
case,  as  shown.  The  detector  is  either 
glued  or  fastened  with  screws.  Extra 
heavy  furniture  glue  should  be  used,  as 
this   will  hold  the  heavy  weight   easily. 
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FIG.      3.— THIRTY-THREE      FOOT      CRUISER 


EQUIPPED     WITH 
CONNECTIONS 


T.C 
KEY 

A- AERIAL 

G -  GROUND 

D.PD.T.S.  -  CONTROL    SWITCH 

T.C. -TUNING  COIL 

F.OrFERRON  DETECTOR 

F.C- FIXED  CONDENSER 

T.RrRECEIVING  PHONES 

S.G-SPARK  GAP 

3.C-       "        COIL 

K-  KEY 

C.S-  SWITCH 

B-   BATTERIES 
FOUR     WIRE     AERIAL.       DIAGRAM     < 


The  Ferron  type  of  crystal  detector  is 
very  reliable  and  has  always  been  used 
by  the  writer  with  good  results.  This 
completes  the  receiving  section. 

All  wiring  should  be  done  with  extra 
heavy  flexible  wire.  Automobile  primary 
wire  is  a  good  type.  It  is  about  %  inch 
in  diameter  and  exceedingly  flexible.  It 
has  good  insulating  qualities  and  is  proof 
against  rain  and  damp.  The  receiving 
compartment  will  be  found  plenty  big 
enough  to  hold  the  head  phones. 

The  aerial  is  the  next  question.  As  the 
outfit  was  practically  designed  for  ma- 
rine use,  I  will  only  describe  the  type  used 
on  small  boats.  Fig.  3  shows  a  33  foot 
cruiser  equipped  with  a  simple  four  wire 
aerial.  This  is  suspended  from  the  signal 
mast  which  all  boats  of  this  size  carry. 
Spreaders  about  six  feet  long  of  light 
wood  should  be  used.  Porcelain  cleat  in- 
sulators give  good  results.  Ground  is 
made  by  soldering  a  wire  to  the  engine 
frame  or  bed  plate.  Boats  having  a  steel 
hull  can  use  this  for  the  ground  connec- 
tion. 

On  very  small  boats  a  portable  aerial 
mast  in  sections  is  handy  to  use.  These 
can  be  made  of  bamboo  or  ordinary  wood. 
The  aerial  itself  is  always  constructed 
practically  the  same,  whether  large  or 
small. 


The  method  of  connecting  the  sending 
and  receiving  apparatus  is  illustrated. 

This  outfit  has  many  novel  features 
worth  enumerating.  It  is  portable  in 
every  sense  of  the  word,  sending  appa- 
ratus, receiving  apparatus,  and  batteries 
all  being  contained  in  one  case ;  the  total 
size  of  case  being  only  20  by  16  by  %l/2 
inches ;  all  apparatus  is  protected  from 
dirt,  dampness,  etc. ;  the  outfit  can  be 
easily  carried  around  as  it  weighs  about 
50  pounds ;  the  aerial  and  ground  leads 
can  be  connected  and  disconnected  in  a 
few  seconds,  and  finally  the  outfit  will 
stand  all  kinds  of  rough  handling,  none 
of  the  apparatus  being  breakable. 

All  things  considered,  this  outfit  is 
about  as  compact  and  useful  as  could  be 
desired  for  short  distance  work. 


Capacity  of  Condensers 

The  following  is  a  simple  formula 
which  may  be  used  to  determine  the  ca- 
pacity of  a  condenser  for  use  when  build- 
ing same  or  tuning  up  the  various  cir- 
cuits : 

2,248   Ba 

c  = 

D  X  10.  X  10 

In  this  W  is  the  inductivity  of  the 
dielectric  between  the  tin  toil  or  metal 
plates  oi  the  condenser:  a  is  the  area  in 
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square  inches  of  all  the  dielectric  sheets 
actually  between  and  separating  the  con- 
denser plates;  and  D  the  average  thick- 
ness of  the  dielectric  sheets  in  inches. 

Below  is  a  list  of  the  most  common 
substances  that  are  used  in  the  manufac- 
ture of  condensers.  The  inductivities  of 
these  substances  are  given  so  that  the 
formula  can  be  worked  out : 

Material.  Inductivity  B. 

Dry  Air,  Ordinary  Pressure.  1.0000 

Manila  Paper 1.50 

Paraffin,  solid 1.68  to  2.32 


Resin  1-77  to  2.55 

Ebonite 2.05  to  3.15 

India  Rubber 2.22  to  2.49 

Gutta  Percha 2.46  to  4.20 

Shellac   2.47  to  3.60 

Glass' 3  to  3.25 

Mica 4  to  8 

Porcelain 4.38 

Light  Flint  Glass 6.47 

Dense  Flint  Glass 10 

Where  the  inductivities  vary,  it  is  best 
to  take  an  average  result. 

B.  Francis  Dashiell. 


Regulation  of  Amateur  Radio-Operation 


By  EUGENE  PETERSON 


The  recent  Titanic  disaster,  and  the 
confusion  in  wireless  operations  atten- 
dant thereto,  brings  before  the  public, 
more  forcibly  than  before,  the  need  of  a 
means  for  regulating  amateur  wireless 
operations.  While  it  is  true  that  the  Ti- 
tanic's  call  for  help  was  not  interfered 
with,  later  efforts  to  get  detailed  informa- 
tion made  by  many  Navy  and  commercial 
stations  were  rendered  unavailing  because 
of  the  chaotic  state  of  the  ether.  The  in- 
terference in  the  case  of  the  Titanic  is 
nothing  unusual.  It  has  occurred  in  the 
case  of  every  shipwreck  and  will  occur 
again  if  means  are  not  adopted  to  regu- 
late radio-operations.  Perhaps  the  reason 
that  even  more  interference  was  not  ex- 
perienced in  this  particular  instance  is 
due  to  the  fact  that  the  disaster  occurred 
at  about  2  a.  m.,  a  time  when  few  ama- 
teurs are  operating. 

From  time  to  time,  during  the  past  few 
years,  a  bill  has  been  up  before  the  Senate 
for  the  regulating  of  wireless  telegraph 
operations.  The  suggested  remedies  have 
been  many  and  varied — some  practical, 
others  not.  Before  discussing  the  pro- 
posed regulations,  however,  it  might  be 
well  to  consider  the  offenders  themselves. 

Broadly  speaking,  amateurs  may  be  di- 
vided into  two  classes — a  higher  and  a 


lower  one.  The  former  may  be  said  to 
embody  for  the  most  part  serious  minded 
young  men  who  take  up  wireless  more  as 
a  study,  good  operators  usually,  and  pos- 
sessing up-to-date  and  selective  appa- 
ratus. The  other  consists  of  dilettantes 
who  consider  wireless  as  a  toy  and  treat 
it  as  such — filling  the  air  with  their 
meaningless  dots  and  dashes  for  the 
doubtful  pleasure  of  hearing  the  crash  of 
their  spark ;  operators  who,  whether  they 
possess  high  or  low  powered  apparatus, 
are  aptly  classified  as  "nuisances  0/  the 
ether." 

Interference  with  Navy  and  commer- 
cial stations  by  amateurs  is  mostly  unin- 
tentional but  sometimes  malicious.  The 
malicious  interference  is  probably  the 
worst  and  is  either  the  outcome  of  a  de- 
sire to  get  revenge  on  the  station  be- 
cause of  its  interference  in  the  amateur's 
operations,  or  else  of  a  mischievous  spirit. 
This  malicious  interference  is  generally 
caused  by  the  less  intelligent  class  and  is 
one  of  most  importance.  If  a  bill  be 
passed  to  regulate  wave  lengths  or  power, 
knowingly  or  otherwise,  it  will  probably 
be  violated.  The  imposition  of  a  tax 
upon  wireless  stations  will  merely  elim- 
inate the  owners  of  small  stations,  leav- 
ing the  bigger  plants  to  interfere,  regard- 


POPULAR  ELECTRICITY 


287 


less  of  the  kind  of  operator  to  whom  they 
belong.  Obviously  the  above  methods  do 
not  suffice  in  this  case. 

Only  the  amateur  himself  can  eliminate 
this  evil  under  present  conditions.  He 
alone  knows  the  station  persistently  inter- 
fering. If  he  will  report  that  station  to 
the  government  or  commercial  stations 
who  are  being  interfered  with,  he  is 
working  for  the  best  interests  of  the  ama- 
teurs as  a  whole.  Some  may  say  that  this 
method  is  cowardly  and  altogether  child- 
ish, but  what  of  the  man  who  interferes  ? 
Have  you  ever  considered  the  harm  he 
does?  A  false  message  sent  or  interfer- 
ence when  brought  before  the  public  gives 
a  bad  name  to  amateurs  as  a  whole. 
The  unintentional  interference  is  usually 
caused  by  the  higher  class  and  may  be 
eliminated  by  restriction  of  wave  lengths. 
In  cities  where  stations  are  close  together, 
a  great  deal  of  interference  is  caused  by 
forced  oscillations.  This  cannot  be  elim- 
inated by  restriction  of  wave  lengths,  the 
only  remedy  being  to  have  no  stations  of 
high  power  near  the  Navy  or  commer- 


cial stations.  A  great  deal  of  interference 
is  also  experienced  because,  when  a  sta- 
tion sends  out  99,  the  amateur  cannot 
understand  him. 

The  most  satisfactory  way  of  solving 
the  problem  of  interference  is  to  require 
the  owner  of  a  station  to  have  a  license 
certifying  that  he  is  a  capable  operator. 
It  may  also  be  used  to  limit  the  power,  if 
desired — to  perhaps  one  kilowatt.  These 
examinations  for  amateur  licenses  could 
be  held  by  the  government  in  school 
buildings,  etc.,  the  expense  incurred  to  be 
paid  by  a  nominal  tax  on  each  amateur 
and  could  be  held  semi-annually.  A  speed 
of  fifteen  words  Morse  or  Continental  per 
minute,  and  a  fair  knowledge  of  adjust- 
ing should  be  required. 

I  have  shown  that  the  amateur's  salva- 
tion rests  mainly  with  the  amateur  him- 
self. Any  effort  to  regulate  radio-com- 
munication without  the  amateur's  support 
will  be  worse  than  useless.  The  license 
system  is  used  in  England,  and  no  seri- 
ous interference  is  encountered.  Why 
not  in  America? 


Questions  and  Answers  in  Wireless 


By  A.  B.  COLE 


DETECTORS  (CONTINUED) 

The  audion  consists  of  an  incandes- 
cent   electric   lamp    having   a    platinum 


R      I" 
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FIG.   20.— CONNECTIONS    OF  THE   AUDION 


plate  near  the  filament  within  the  globe. 
The  connections  for  the  audion  are 
shown  in  Fig.  20,  where  (P)  is  the 
plate,  (F)  is  the  filament,  (A)  is  the 
battery  required  to  heat  the  filament  to 
incandescence,  and  (B)  is  the  local  bat- 
tery connected  with  the  telephone  re- 
ceiver and  the  audion.  Battery  (A) 
generally  has  a  voltage  of  from  six  to 
twelve,  and  (B)  has  from  five  to  eight- 
een dry  cells  so  arranged  that  any  num- 
ber may  be  connected  as  desired. 

The  action  of  the  audion  is  said  to  be 
that  of  a  rectifier  and  a  relay,  due  to 
the  fact  that  the  platinum  plate  is  com- 
paratively cool,  and  the  filament  is  hot. 
which  causes  a  difference  in  the  resist- 
ance of  the  path  from  the  plate  to  the 
filament,  and  vice  versa. 


POPULAR  ELECTRICITY 


In  operating  the  audion,  the  filament 
is  brought  to  full  brilliancy  and  the  volt- 
age of  battery  (B)  is  regulated  to  a 
point  just  below  that  at  which  a  violet 
discharge  takes  place  within  the  bulb. 

The  main  difficulty  with  the  audion 
of  the  present  day  is  that  the  filament 
has  a  short  life,  and  the  instrument  is 
not  equally  sensitive  at  all  stages  of  its 
life. 

61. — Upon  what  laws  is  the  action  of 
an  electrolytic  detector  based? 

The  present  form  of  electrolytic  de- 
tector consists  of  a  cup  containing  a 
dilute  solution  (about  ten  per  cent)  of 
sulphuric  or  nitric  acid,  having  two  elec- 
trodes immersed  in  this  solution.  One 
of  these  electrodes  is  of  carbon,  plati- 
num, or  other  inactive  substance,  and 
the  other  consists  of  a  very  fine  plati- 
num wire  (diameter  generally  about 
.0001  inch)  which  can  be  raised  from 
or  lowered  into  the  solution  very  slowly. 
This  fine  platinum  wire  is  known  as 
Wollaston  wire,  which  is  coated  with 
silver  by  the  manufacturers.  The  silver 
dissolves  off  when  it  is  immersed  in  the 
acid. 

A  local  battery  of  two  dry  cells  is 
connected  with  a  potentiometer  which 
is  in  series  with  a  telephone  receiver  or 


Carbon  Cup 


Wollaston  Wire 


FIG.  21 ELECTROLYTIC  DETECTOR 

pair  of  receivers  and  the  detector,  so 
that  the  voltage  across  the  detector-tele- 
phone circuit  may  be  varied  at  will.  The 
negative  pole  of  the  battery  is  connected 
to  the  Wollaston  wire. 

The  battery  current  flowing  through 
the  telephone  receivers  and  the  detector 
decomposes  the  water  of  the  acid  into 


hydrogen  and  oxygen,  the  former  ap- 
pearing at  the  point  of  the  Wollaston 
wire  in  the  solution  of  acid.  Hydrogen 
gas  is  a  good  electrical  insulator,  and 
so  long  as  it  remains  at  this  point  the 
battery  current  cannot  flow  through  the 
detector.  As  soon  as  electrical  oscilla- 
tions flow  into  the  detector,  however, 
their  high  voltage  breaks  down  the  re- 
sistance of  the  hydrogen  and  allows  the 
battery  current  to  flow  through  the  de- 
tector. As  soon  as  the  oscillations 
cease,  the  hydrogen  produced  at  the 
point  of  the  Wollaston  wire  prevent  the 
battery  current  from  passing. 

The  construction  of  an  electrolytic 
detector  is  illustrated  in  Fig.  21. 

Some  believe  it  preferable  to  connect 
the  positive  pole  of  the  battery  to  the 
Wollaston  wire.  In  this  case  oxygen 
gas  is  liberated  at  the  point  of  the  wire 
and  acts  in  the  same  way  as  the  hy- 
drogen. 

In  another  form  of  electrolytic  de- 
tector the  Wollaston  wire  is  replaced  by 
a  platinum  wire  sealed  in  a  glass  tube 
and  filed,  off  flush  with  the  glass  so  that 
only  a  small  surface  of  platinum  is  ex- 
posed. 

The  lead  peroxide  detector  is  some- 
times considered  as  an  electrolytic.  This 
detector  consists  of  a  small  piece  of 
chemically  pure  lead  peroxide  held  be- 
tween one  electrode  of  platinum  and  one 
of  lead.  A  fairly  heavy  pressure  is  ex- 
erted on  the  peroxide  by  the  electrodes. 
A  local  battery  in  connection  with  a 
potentiometer  should  be  used  with  this 
detector  as  with  the  electrolytic. 

The  lead  peroxide  is  sometimes  taken 
from  the  positive  plates  of  storage  bat- 
teries, but  this  material  is  not  satisfac- 
tory, as  the  local  battery  decomposes 
the  water  of  the  acid  remaining  in  the 
peroxide  and  causes  a  hissing  sound  in 
the  telephone  receivers,  which  prevents 
the  operator  hearing  signals  from  a  dis- 
tance. This  detector  is  quite  sensitive 
when  the  peroxide  is  pure,  but  is  not, 
in  our  opinion,  as  sensitive  as  the  silicon 
or  the  carborundum  detector. 
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Directory  of  Wireless  Clubs 

This  directory  of  amateur  wireless  clubs  and 
associations  will  be  published  each  month.  When 
a  new  club  is  formed  the  names  of  the  officers, 
also  the  street  address  of  the  secretary,  should 
be  forwarded  to  us  at  once.  Any  changes  that 
should  be  made  in  the  directory,  when  desig- 
nated by  an  official  of  a  club,  will  be  made  in 
the  next  issue  after  receipt   of  such  advice. 


Aerogram  Club. — J.  Stcdman,  President  ;  A.  Hay- 
ward  Carr,  Chairman  Board  o!  Directors;  Alberts. 
Hayward,  Treasurer  ;  Donald  P.  Thurston,  Secre- 
tary ;  Walter  B.  Clarke,  17  May  St.,  Newport,  R.  I., 
Corresponding  Secretary. 

Aerograph  Club  of  Richmond,  Ind. — H.  J.  True- 
blood,  President;  Kichard  Gatzek,  Vice  President; 
James  Pardieck,  320  South  Sth  St.,  Richmond,  Ind., 
Secretary. 

Aero  Wireless  Club. — A.  Garland,  President ; 
W.  Ladley,  Vice  President ;  D.  Beard,  Napa,  Calif., 
Secretary   and   treasurer. 

Allegheny  County  (Pa.)  Wireless  Association. — ■ 
Arthur  O.  Davis,  President  ;  Theodore  D.  Richards, 
Vice  President;  James  Seaman,  Leetsdale,  Pa., 
Secretary  and  Treasurer. 

Alpha  Wireless  Association. — L.  L.  Martin, 
President ;  P.  A.  Schaeffer,  Vice  President ;  G.  F. 
Girton,  Box  57,  Valparaiso,  Ind.,  Secretary  and 
Treasurer. 

Amateur  Wireless  Association  of  Schenectady, 
N.  Y. — D.  F.  Crawford,  President ;  L.  Beebe, 
Vice  President ;  C.  Wright,  Treasurer ;  L.  S.  Up- 
hoff,  122  Ave.  "B,"   Schenectady,  N.  Y.,  Secretary. 

Amateur  Wireless  Club  of  Geneva  (N.  Y.). — 
H.  B.  Graves,  Jr.,  President ;  C.  Hartman,  Vice 
President ;  L.  Reid,  Treasurer ;  Benj.  Merry,  148 
William  St.,  Geneva,  N.  Y.,  Secretary. 

Berkshire  Wireless  Club. — Warren  A.  Ford, 
President ;  William  Yarkee,  Vice  President ; 
Charles  Hodecker,  Treasurer ;  Jas.  H.  Ferguson, 
18  Dean  St.,  Adams,  Mass.,  Secretary. 

Canadian  Central  Wireless  Club. — Alexander 
Poison,  President ;  Stuart  Scorer,  Vice  President ; 
Benj.  Lazarus,  P.  O.  Box  1115,  Winnipeg,  Mani- 
toba, Can.,   Secretary  and  Treasurer. 

Cardinal  Wireless  Club. — K.  Walthers,  Presi- 
dent ;  F.  Dannenfelser,  Vice  President ;  Miss  A. 
Peterson,  South  Division  High  School,  Milwau- 
kee, Wis.,   Secretary. 

Chicago  Wireless  Association. — John  Walters, 
Jr.,  President ;  B.  J.  Stien.  Vice  President ;  C. 
Stone,  Treasurer ;  F.  D.  Northland,  Secretary ; 
R.  P.  Bradley,  4418  South  Wabash  Ave.,  Chicago, 
111.,   Corresponding   Secretary. 

Custer  Wireless  Club. — Franklin  Webber,  Presi- 
dent ;  Fred  Cross,  Vice  President ;  Oakley  Ashton, 
Treasurer ;  Walter  Maynes,  438  Custer  Ave.,  Los 
Angeles,   Cal.,   Secretary. 

Fargo  Wireless  Association. — Kenneth  Hance, 
President;  John  Bathriclc,  Vice  President;  Earl  C. 
Reineke,  518  9th  St.,  Fargo,  N.  D.,  Secretary. 

Forest  Park  School  Wireless  Club — W.  S.  Rob- 
inson, Jr.,  President;  William  Crawford,  R.  F.  D. 
No.   1,   Springfield,  Mass..   Secretary. 

Frontier  Wireless  Club. — Chas.  B.  Coxhead, 
President ;  John  D.  Camp,  Vice  President ;  Frank- 
lin J.  Kidd,  Jr.,  Treasurer  :  Herbert  M.  Graves, 
458  Potomac  Ave.,  Buffalo,  N.  Y.,  Secretary. 

Gramercy  Wireless  Club. — James  Piatt,  Presi- 
dent ;  John  Gebhard,  Vice  President  ;  John  Diehl, 
Treasurer;  John  Jordan,  219  East  23d  St.,  New 
York,  N.   Y.,   Secretary. 

Independent  Wireless  Transmission  Co. — Starr 
W.  Stanyan,  70  Boston  Ave.,  West  Medford,  Mass., 
Secretary. 

Northwestern  Wireless  Association  of  Chicago — 
Rolf  Rolfson,  President:  H.  Kunde,  Treasurer; 
Edw.  G.  Egloff,  2729  Noble  Ave.,  Chicago,  111., 
Recording   Secretary. 

Hannibal  (Mo.)  Amateur  Wireless  Club. — 
Charles  A.  Cruickshank,  President;  J.  C.  Rowland. 
Vice  President;  William  Youse.  Treasurer;  G.  G. 
Owens,   130(5   Hill   St.,   Hannibal,   Mo.,  Secretary. 

Haverhill  (Mass.)  Wireless  Associal  ion — Kiedel 
G.  Spraguo,  President;  Charles  Harrington,  Vice 
President;  Leon  R.  Westbrook,  Haverhill,  Mass., 
Secretary   and   Treasurer. 

Independence  Wireless  Association. — Boyce  Mil- 
ler, President:  Ralph  Elliott,  Secretary:  Joseph 
Malum,  214  South  Sixth  St.,  Independence,  Kan- 
Vice  President. 


Jonesville  Wireless  Association. — Frederic  Wet- 
more,  President ;  Webb  Virmylia,  Vice  President ; 
Richard  Hawkins,  Treasurer;  Merritt  Green,  Lock 
Box  82,   Jonesville,   Mich.,    Secretary. 

Lake  View  Wireless  Club. — E.  M.  Fickett,  Presi- 
dent;  R.  Ludwig,  Treasurer;  R.  b\  Becker,  143SI 
Winona  Ave.,  Chicago,   111.,   Secretary. 

Long  Beach  Radio  Research  Club. — Bernard 
Williams,  055  E.  Seaside  Bvd.,  Long  Beach,  Calif- 
Secretary. 

Manchester  (N.  H.)  Radio  Club. — Homer  B. 
Lincoln,  President;  Clarence  Campbell,  Vice  Presi- 
dent ;  Elmer  Cutts,  Treasurer  ;  Earle  Freeman, 
759  Pine  St.,  Manchester,  N.  H.,   Secretary. 

New  Haven  Wireless  Association. — Roy  E.  Wil- 
mot,  President  ;  Arthur  P.  Seeley,  Vice  President  ; 
Russell  O'Connor,  27  Vernon  St.,  New  Haven, 
Conn.,   Secretary  and  Treasurer. 

Oakland  Wireless  Club. — H.  Montag,  President ; 
W.  L.  Walker,  Treasurer;  W.  R.  Sibbert,  910 
Chester  St.,   Oakland,   Calif.,   Secretary. 

Oregon  State  Wireless  Association. — Charles  Aus- 
tin, President;  Joyce  Kelly,  Recording  Secretary; 
Edward  Murray,  Sargeant-at-Arms  ;  Clarence  Bisch- 
off,  Lents,  Ore.,  Treasurer  and  Corresponding  Sec- 
retary. 

Peterboro  Wireless  Club. — G.  B.  Powell,  Presi- 
dent ;  C.  V.  Miller,  Vice  President  ;  E.  W.  Oke, 
203  Engleburn  Ave.,  Peterboro,  Ontario,  Can., 
Secretary   and   Treasurer. 

Plaza  Wireless  Club.— Paul  Elliott,  President  ; 
Myron  Hanover,  150  E.  00th  St.,  New  York,  N. 
Y.,  Secretary  and  Treasurer. 

Rockland  County  (N.  Y.)  Wireless  Association. — 
W.  F.  Crosby,  President ;  Tracey  Sherman,  Vice 
President ;  Marquis  Bryant,  Secretary  ;  Erskine 
Van  Houten,  24  De  Pew  Ave.,  Nyack,  N.  Y.,  Cor- 
responding Secretary. 

Roslindale  (Mass.)  Wireless  Association. — 0. 
Gilus,    President ;    E.    T.    McKay,    Treasurer ;    Fred 

C.  Fruth,  902  South  St.,  Roslindale,   Mass.,   Secre- 
tary. 

Sacramento  Wireless  Signal  Club. — E.  Rackliff, 
President;  J.  .  Murray,  Vice  President;  G.  Ban- 
vard,  Treasurer ;  W.  E.  Totten,  1524  "M"  St., 
Sacramento,  Calif.,  Secretary. 

Santa  Cruz  Wireless  Association. — Orville  John- 
son, President ;  Harold  E.  Sentor,  184  Walnut  Ave., 
Santa  Cruz,  Calif.,  Secretary  and  Treasurer. 

Southeastern  Indiana  Wireless  Association — R. 
F.  Vanter,  President  ;  D.  C.  Cox,  Vice  President 
and  Treasurer  ;  H.  Hitz,  Fairmont,  Madison,  Ind., 
Corresponding  Secretary. 

Southern  Wireless  Association. — B.  Oppeuheim, 
President;  I'.  Gernsbacher,  1435  Henry  Clay  Ave., 
New  Orleans,  La.,   Secretary  and  Treasurer. 

Springfield  (Mass.)  Wireless  Association. — A.  C 
Gravel,  President;  C.  K.  Seely,  Vice  President  and 
Treasurer;  D.  W.  Martenson,  Secretary;  Club 
Rooms,    323    King   St..    Springfield,    Mass. 

Spring    Hill    Amateur    Wireless    Association. — R. 

D.  Thiery,   President  ;    H.   P.   Hood,   2nd,   2   Benton 
Road,    Somerville,   Mass.,   Secretary   and   'treasurer. 

St.  Paul  Wireless  Club.— Thos.  Taylor,  Presi- 
dent ;  L.  R.  Moore,  Vice  President  :  E.  C.  Estes, 
Treasurer ;  R.  H.  Milton,  217  Dayton  Ave.,  St. 
Paul,  Minn.,  Secretary. 

Tri-State  Wireless  Association.— t  .  B.  Dol.a- 
Hunt,  President ;  O.  F.  Lyons,  Vice  President  : 
T,  J.  M.  Daly,  Treasurer;  C.  J.  Cowan,  Memphis, 
Tenn.,  Secretary.  txt 

WaterlHiry  Wireless  Association.  — \\  oston  .leaks. 
President  ;  Alfred  Ophnm.  Treasurer  ;  H.  M.  Rogers. 
,Ir     20  Linden   St..  Waterbury.  Conn.,   Secretary. 

Wireless  Association  of  British  Columbia.— 
Clifford  C  Watson,  President:  .1.  AmOtt,  Vice 
President;    E.    Kelly.    Treasurer:    It.    J.    P.othel.    300 

Fourteenth  Ave.  B„  Vancouver,  B.  C,  Correspond- 
in0'  Secretary 

Wireless     'Association     of     Canada.      W.     Fowler. 

.    Lunn.    Vice    President  :    W.    c. 


■sideiil  ; 


1'reasun 
Of     Moi 


tana.-- Roy    Tysel. 

President  :  Harold 
it..  Rut  to.  Mont,  Secretary. 
Itlmore.     Harry    Richards, 

-s      Vice    President  :    Curtis 
ers   Jones.   72S   North   Moll 

Secretary. 

the    Short  ridr.o    High    School. 
Sohtmniel.    2220     N.     Penn    St..     Indian- 
ind  .  President  :  Coorr.c  is.  Popp,  \  li 
dent-  Bayard   Brill.  Treasurer;   Oliver   Hamilton, 


Sailer.  30!)  South  (into 

Wireless  Club  ol  P. 
President:  William  Pu 
Carrot,  Treasurer;  Win 
roc-  St.  Baltimore,  Md.. 

Wireless   Chi 

Robert    ( 


Sec 


n  ic  ay       K 
JJedricalw&rkers 


Fishing  Wire  and  Its  Manipula- 
tion 


Fishing  wire  is  tempered  steel  wire  of 
rectangular  cross  section,  Fig.  i.  It  is 
a  grade  of  wire  that  is  used  sometimes 
for  corset  steels  and  can  be  obtained  at 
corset  factories  and  at  electrical  supply 

FIG.  1.     STEEL  FISHING  WIRE 

houses.  A  fishing  wire  is  termed  a 
"snake"  by  some  wiremen.  The  accom- 
panying table  gives  dimensions,  weight 
and   approximate   cost.     That  a  fishing 


w 

T 

Weight 

Approximate 

Thickness, 

Per 

Price 

100  Feet. 

Per  pound. 

Per  foot 

.015 

11  oz. 

$90.00 

$0.62 

.030 

1  lb.    4  oz. 

60.00 

0.75 

1  lb.  14  oz. 

60.00 

1.13 

.030 

2  lb.     8  oz. 

60.00 

1.50 

.035 

3  lb.     8  oz. 

55.00 

% 

.035 

3  lb.  12  oz. 

55.00 

2.06 

wire  may  slide  readily  past  small  obstruc- 
tions, hooks  should  be  bent  in  its  ends 
as  shown  in  Fig.  2.    Before  bending,  the 


fiSHiNG  Wire 


Conduit 


FIG.  2.     HOOKING  THE  ENDS  OF  FISHING  WIRE 

ends  should  be  annealed  by  heating  them 
to  a  red  heat  and  allowing  them  to  cool 
slowly.  A  small  brass  knob  riveted  to 
the  end  of  a  fishing  wire,  Fig.  3,  is  better 
than  a  hook,  as  regards  the  ease  with 
which  the  wire  can  be  pushed  through 
conduit.  Where  fishing  is  difficult,  it 
is  sometimes  necessary  to  push  two 
"snakes,"  with  hook  ends,  into  the  wire 
way,  one  from  each  of  the  outlets,  as 
shown  in  Fig.  2.  The  wires  must  be 
worked    back    and    forth    and    twisted 


around  until  the  two  hooked  ends  en- 
gage. Then  one  wire  can  be  pulled  into 
the  duct  with  the  other.  The  Swan  fish- 
ing wire  for  conduit,  shown  in  Fig.  4, 
.Brass  Rivets 

ZZ2 


PLAN 
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Fishing  Wire 


Brass  Knob 


jy  ■Slot 

ELEVATION 

FIG.  3.    FISHING  WIRE  WITH  KNOBBED  ENDS 

has  a  patented  coupling  on  one  end  and 
a  patented  "drawing-in-eye"  on  the  other, 
which  can  be  made  to  engage  within  the 
conduit,  as  shown  in  the  illustration. 
Conduit^ 


Coupling  '       ^- Drawing  /m  TheEyG 

fig.  4.  the  swan  fishing  wire 
When  fishing  from  two  ends,  as  in 
Fig.  2,  it  is  often  advisable  to  tie  a  loop, 
possibly  a  foot  long,  of  cord  (Fig.  5), 
in  the  hook  of  one  wire  and  bend  down 
the  hook.  The  other  wire  has  an  open 
hook  which  can  be  made  to  engage  in  the 

Knot 

fvsN/MG  Wire 


-  Loop  Of  Cord 

fig.  5.    use  of  the  cord  loop 

cord  loop  quite  readily.  It  has  been 
found  that  a  fish  wire  will  go  through 
conduit  more  readily  if  prepared  as  in 
Fig.  6,  by  loosely  winding  the  end  with 
small  wire  or  cord,  so  that  the  wire  or 
cord  cannot  pull  off.  Oiling  a  fish  wire 
or  attaching  an  oil  soaked  piece  of  waste 
to  its  end  often  helps  in  fishing  conduit. 
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Chain  is  used  for  vertical  fishing.  A 
small  chain  can  be  made  to  drop  down 
a  vertical  wire  way  with  little  difficulty. 

.Hook  In  EnO  of  /asw  Wirc 
wg/yV"^  Tape  These  Turns  > 

Strong  Cord  On  Annealed  /ron  Wire 
fig.  6.   to  make  the  wire  draw  easily 

The  noise  made  by  the  lower  end  of  a 
chain  will  disclose  its  location  almost 
exactly. 

Galvanized  steel  wire  can  be  used  for 
fishing.  Any  size  from  No.  14  up  to 
possibly  No.  6,  as  occasion  demands,  may 
be  utilized,  and  in  nearly  every  case  the 
flat  steel  ribbon  wire  will  be  found  pref- 
erable.— Henry  Clows. 


Adjustable  Water  Rheostat. 


Water  Pressure  Signal 

An  ingenious  attachment  to  a  pressure 
gauge  gives  notice  of  abnormal  pres- 
sures on  an  automatic  sprinkler  system, 
in  case  the  steam  regulating  device  on 
the  fire  pump  gets  out  of  order. 

A  piece  of  stiff  brass  wire  in  the  shape 
of  a  hook  is  attached  near  the  center  of 
the  indicator  hand  of  the  pressure  gauge 
and  a  small  metal  cup  containing  mer- 
cury is  attached  to  the  face  of  the  dial 
at  the  edge,  just  so  the  hand  is  not  inter- 


WATER  PRESSURE  SIGNAL 

fered  with.  The  wire  is  so  arranged 
that  it  moves  over  the  dial  with  the  hand. 
When  an  excessive  pressure  is  registered 
the  end  dips  into  the  mercury  and  in  so 
doing  completes  an  electric  circuit  which 
sounds  a  large  gong,  notifying  the  engi- 
neer of  the  trouble. 


An  ordinary  wooden  pail  will  serve 
very  readily  in  the  construction  of  a 
variable  water  rheostat.  The  inside  of 
the  pail  should  be  thoroughly  covered 
with  hot  paraffin  and  a  wooden  cover 
provided.  In  the  bottom  of  the  pail  place 
a  circular  piece  of  copper  four  inches  in 
diameter  and  hold  this  down  upon  a  sheet 
of  rubber  by  a  small  brass  bolt.  Solder 
the  head  of  the  bolt  to  the  copper  and 


%^^gZf/?uBBER  Washer,  j^lllglllll 

ADJUSTABLE  WATER  RHEOSTAT 

lead  a  wire  out  to  a  binding  post  as 
shown.  For  the  upper  plate  solder  a 
two  inch  copper  plate  to  a  No.  8  copper 
wire  of  such  length  that  when  the  upper 
disk  is  close  to  the  lower  disk,  four  or 
five  inches  of  the  wire  will  project 
through  the  pail's  cover.  To  hold  the 
brass  wire  at  any  position  desired,  solder 
a  flat  strip  of  spring  brass  to  the  binding- 
post  on  the  cover  in  such  a  position  that 
it  will  press  against  the  copper  rod  when 
swung  against  it  and  over  a  second  pro- 
jecting bolt. 

This  rheostat  is  adjustable  within  wide 
limits.  Pure  water  has  considerable  re- 
sistance, but  by  adding  a  little  sulphuric 
acid,  or  else  common  salt,  this  resistance 
is  decreased.  By  careful  adding  of  acid 
or  salt  and  at  the  same  time  adjusting  the 
disk  a  very  accurate  control  of  the  cur- 
rent may  he  obtained, 
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A  New  Electric  Furnace 


Tungsten  is  a  metal  which  is  melted 
with  the  greatest  difficulty.  Owing  to 
its  high  melting  point  it  has  displaced 
many  metals  in  various  industrial  appli- 
cations. It  is  now  the  most  desirable 
lamp  filament  material  known.    It  is  very 

-  Hro&oGEhJ 


-To  Current  (Service 
ELECTRIC   FURNACE 

rapidly  displacing  platinum  from  use  on 
sparking  points  of  induction  coil  vibra- 
tors and  promises  to  be  used  extensively 
in  spark  plugs. 

Besides  many  other  applications,  tung- 
sten is  found  to  be  a  very  desirable  mate- 
rial for  electric  furnaces  of  the  resistance 
type.  The  resistance  furnace  consists 
merely  of  a  metal  wire  surrounded  by 
refractory  substances.  It  is  more  com- 
pact and  therefore  is  more  popular  than 
the  arc  furnace  in  small  sizes  and  where 
a  temperature  as  high  as  the  arc  furnace 
is  not  desired. 

Electric  current  when  passed  through 
a  metal  produces  heat  which  is  radiated 
or  conducted  away  by  the  surrounding 
material.  Of  course,  the  highest  possible 
temperature  attainable  depends  upon  the 
melting  point  of  the  resistance  wire  used. 
Platinum,  which  was  formerly  very  de- 
sirable as  a  resistance  material  for  this 
type  of  furnace,  melts  at  3200  degrees 
Fahrenheit,  while  tungsten  melts  at  a 
temperature  above  5000  degrees  Fahren- 
heit. The  latter  metal,  however,  has  one 
drawback,  because  it  unites  with  the 
oxygen  in  the  air  at  a  temperature  much 
below  the  melting  point  of  platinum. 
This  is  overcome  by  not  permitting  au- 
to come  in  contact  with  the  metal.  The 
furnace  is  sometimes  made  by  using  a 


tube  of  the  metal  surrounded  inside  and 
outside  by  porcelain,  but  a  later  develop- 
ment is  shown  in  the  sketch.  All  parts 
are  of  porcelain  or  some  highly  refrac- 
tory substance  excepting  the  heating  coil, 
which  is  of  tungsten  wire.  Hydrogen 
gas,  which  has  no  effect  on  tungsten,  at 
high  temperatures  is  admitted  through 
the  tube  in  the  bottom  of  the  furnace 
and  burns  at  the  top  of  the  inner  vessel. 
A  large  current  is  sent  through  the  coil 
and  a  very  high  temperature  is  obtained. 
With  this  furnace  platinum  is  easily 
melted. 


Brine  Saving  Device 


A  very  simple  but  effective  device  is 
used  in  the  engine  room  of  a  Chicago 
department  store  for  saving  the  brine 
on  a  refrigerating  system,  which  leaks 
out  through  the  piston  rod  packing  of 


BRINE   SAVING  DEVICE 

the  pumps.  The  brine  is  pocketed  at  the 
pump  and  run  through  a  small  pipe  into 
a  pail  which  is  attached  to  one  end  of  a 
lever  bar,  supported  in  the  center  and 
with  a  weight  at  the  other  end  not  quite 
so  heavy  as  a  pail  of  brine.  When  full, 
the  pail  trips  the  lever,  the  apparatus 
takes  the  position  shown  by  the  dotted 
lines  in  the  diagram,  and  in  so  doing 
presses  the  brass  contact  points  together 
at  (A),  thus  closing  an  electric  circuit 
and  ringing  a  bell.  An  attendant  then 
empties  the  brine  back  into  the  system 
and  the  pail  is  replaced. 

W.  R.  Reynolds. 
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A  Fixture  Straightener. 

Few  outlets  in  ceilings  are  straight. 
Time  is  wasted  in  trying  to  make  the 
box  straight  and 
often  it  is  loosened 
and  weakened  by 
attempting  to  do 
so. 

The  Federal  fix- 
ture  straightener 
overcomes  these 
troubles.  It  is.  a 
ball  and  socket 
joint  which  can 
be  tightened  or  loosened  by  turning  the 
nut  which  contains  the  socket.  Once  the 
fixture   is   plumb   the   nut   is   tightened. 


FIXTURE 
STRAIGHTENER 


Emergency  Torch  for 
Electricians 

The  following  device,  made  at  the 
expense  of  a  few  cents,  will  enable  wire- 
men  and  others  to  solder  all  ordinary 
sized  wires  usually  met  with  in  practice 
and  besides  can  be  used  for  a  variety  of 
other  purposes.  An  ordinary  wax  candle 
(A)  is  wrapped  tightly  with  two  or  three 
thicknesses  of  what  is  known  as  build- 
Po/nt  To  Be  Soldered  ^0$*^ 
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EMERGENCY  TORCH 

ers'  paper  and  fits  snugly  into  an  outer 
metallic  tube.  This  latter  is  easily  made 
from  a  sheet  of  tinware  by  lapping  and 
soldering  the  edges.  A  piece  of  No.  6 
copper  wire  (H)  is  soldered  at  top  and 
bottom  to  the  outer  tube.  A  smooth 
brass  tube  (S)  fits  over  the  wire  tightly 
and  is  fastened  to  same.  On  this  the 
clip  (K),  though  tightly  set,  will  turn 
to  right  or  left  of  the  flame,  or  slide  lat- 


erally as  desired.  The  nozzle  (P)  is 
made  from  a  two  inch  piece  of  common 
clay  pipe  and  has  on  its  outer  end  a  rub- 
ber pipe  as  shown.  When  in  action  the 
molten  wax  is  held  in  place  by  the  paper 
cartridge  surrounding  it,  the  presence  of 
which  and  its  quality  having  much  to  do 
with  the  efficiency  of  the  torch.  As  these 
burn  out  they  are  fed  upward  through 
the  hollow  tube  by  pressure  from  below. 
-T.  E.  Heys. 

Apparatus  for  Demagnetizing  a 
Watch 

Very  often  those  who  work  around 
electrical  machinery  find  that  their 
watches  become  "magnetized."  The 
watch  or  any  other  article  can  be  easily 
demagnetized  by  the  very  simple  method 
shown  here.  Take  a  coil  of  wire  such  as 
Co// 
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CIRCUITS  FOR   WATCH  DEMAGNETIZING 

an  old  transformer  coil  and  connect  it  in 
series  with  any  current  limiting  apparatus 
such  as  an  incandescent  lamp.  Now  con- 
nect the  terminals  to  a  plug  and  insert  the 
latter  into  any  lamp  socket  on  an  alter- 
nating current  lighting  circuit.  The  mag- 
netic field  inside  the  coil  reverses  many 
times  per  second.  Place  the  watch  or  any 
other  article  to  be  demagnetized  in  the 
coil  and  pull  it  away  in  the  direction  of 
the  axis  of  the  coil.  Repeat  the  operation. 
If  alternating  current  is  not  at  hand 
a  reversing  switch,  made  of  a  double  polo 
double  throw  switch,  can  be  used.  When 
the  reversing  switch  is  operated  rapidly 
the  same  result  can  be  obtained,  if  a 
battery  of  a  few  volts  is  used. 
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A  Galvanic  Packing 

Even  the  field  of  steam  packings  has 
now  been  invaded  by  electricity  and  in  a 
novel  way.  The  new  packing  material 
consists  of  very  thin  rings  of  paper  plated 
on  both  sides  with  nickel  or  copper  and 


GALVANIC    PACKING 

alternated  with  layers  of  asbestos.  Being 
deposited  electrolytically,  the  plated  metal 
is  quite  pure  and  exceedingly  durable. 
Moreover,  the  friction  on  rods  moving 
in  boxes  packed  in  this  way  is  said  to  be 
only  a  quarter  of  what  it  is  with  the 
ordinary  packings.  In  practice,  the  rings 
as  built  up  from  the  plated  paper  and  the 
asbestos  are  split  at  one  side  so  that  they 
can  easily  be  inserted  as  shown  in  the 
cut. 


Fans  for  Sealing  Room 

In  a  certain  department  of  a  govern- 
ment building  where  packages  are 
wrapped,  then  sealed  with  sealing  wax, 
the  air  has  been  laden  with  the  smell 
of  the  burning  wax.  The  effect  upon  the 
men  who  worked  the  entire  day  was 
such  that  an  employe  in  the  sealing 
room  could  be  identified  immediately 
by  his  pallid  complexion.  Electric  fans 
were  installed  and  the  air  is  now  con- 
stantly being  changed  much  to  the  com- 
fort and  health  of  the  workers. 


Wiring  System  for  Electric  Irons 

Perhaps  the  greatest  inconvenience 
about  an  electric  iron  is  the  fact  that  the 
flexible  cord  is  continually  in  the  way, 
trailing  along  behind,  mussing  up  the 
work,  and  then  not  getting  out  of  the 
way  when  the  iron  is  moved  back  on  its 
return   trip.     Some  irons  are  equipped 


COED  SUSPENSION  FOR  ELECTRIC  IRONS 

with  a  light  coil  spring,  which  helps 
some,  but  whose  assistance  can  be  made 
more  effective  by  using  the  wiring  sys- 
tem illustrated,  and  which  requires  noth- 
ing but  a  couple  of  hooks,  a  coil  spring, 
a  piece  of  wire  and  a  porcelain  insulator, 
or,  failing  that,  an  empty  spool  will  do 
as  well. 

The  insulator  or  spool  is  run  upon  the 
wire  which  is  then  strung  across  the 
room  a  little  to  one  side  of  the  worker's 
place  and  just  high  enough  so  that  it  will 
not  catch  her  head.  The  coil  spring  is 
fastened  to  the  insulator,  which  then  acts 
as  a  sleeve,  and  the  cord  is  hung  from 
the  spring,  as  shown  in  the  diagram. 
The  insulator  slides  back  and  forth, 
greatly  extending  the  range  of  operation 
of  the  iron. 


An  Electric  Water  Heater 


A  simple  water  heater  which  is  very 
useful  during  the  summer  can  be  readily 
made  by  means  of  a  luminous  radiator 
lamp  inserted  in  an  enveloping  tin  vessel. 
The  electric  lamps  used  in  luminous  elec- 
tric radiators  give  off  considerable  heat. 
If  this  lamp  be  held  rigidly  in  a  tin  vessel 
with  the  socket  end  upwards,  a  wire  and 
plug  serves  to  make  a  connection  easy 
with  any  lamp  socket.     A  small  faucet 
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can  be  soldered  in  the  bottom  to  add  to 
its  convenience.  Carbon  lamps  should 
be  used.  For  that  reason  the  radiator 
lamp  is  chosen.  The  larger  the  watt- 
age of  the  lamp  the  greater  will  be  the 
amount  of  water  heated  in  a  given  time. 


A  Simple  Photometer 


A  photometer  is  an  instrument  for 
comparing  the  intensity  of  two  sources 
of  light.  In  using  the  photometer,  one 
source  of  light  must  have  a  known  can- 
dlepower, so  that  the  intensity  of  the 
other  source  may  be  compared  with  it. 

1 
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of  the  photometer,  an  ordinary  tallow 
candle  or  other  source  of  light  may  be 
used.  But  it  is  necessary  to  have  the 
relation  between  this  source  and  a  stand- 
ard candle  to  find  results  in  standard 
candlepower. 

Illuminating   the   Steam   Gauge 

Steam  gauges  illuminated  at  the  back 
are  used  in  many  boiler  rooms.  An 
incandescent  electric  lamp  back  of  the 
gauge  shines  through  a  glass  back,  illu- 
minating the  figures  printed  on  the 
frosted  glass  face.    The  great  advantage 

,»p  1 


The  standard  for  a  candlepower  of  light 
is  a  sperm  candle  which  burns  120  grains 
of  spermaceti  per  minute.  Spermaceti 
is  a  yellowish-white  solid  which  separates 
from  oil  obtained  from  the  sperm  whale 
and  can  be  made  into  candles  in  the  same 
way  that  tallow  candles  are  made.  With 
sperm  candle,  a  piece  of  wood  with  slop- 
ing sides  and  a  dark  room,  a  given  light 
source  may  be  tested  as  described.  When 
the  face  (A)  of  the  wood  is  illuminated 
by  the  lamp  and  (B)  by  the  candle,  by 
looking  down  upon  the  two  faces  in  the 
direction  of  the  arrow,  (A)  will  appear 
brighter  than  (B)  if  the  block  is  midway 
between  the  two  lights.  Now  move  the 
block  towards  the  feeble  source  until  the 
two  faces  have  equal  light.  Assume  the 
block  to  be  40  inches  from  the  lamp  and 
ten  inches  from  the  candle.  As  the  inten- 
sity of  light  upon  an  object  decreases 
according  to  the  square  of  the  distance 
from  the  source,  the  light  of  the  lamp  is 
to  the  light  given  by  the  candle  as  the 
square  of  40  is  to  the  square  of  ten,  or  as 
1,600  is  to  100,  or  the  lamp  is  sixteen 
times  as  bright  as  the  standard  candle. 

For  the  purpose  of  performing  the  ex- 
periment merely  to  illustrate  the  principle 


Glass  Back— ^M 


ILLUMINATING   THE   STEAM   GAUGE 

in  this  arrangement  is  the  fact  that  there 
is  absolutely  no  reflection  and  no  bright 
light  to  hurt  the  eyes,  as  experienced  in 
the  old  style  gauge  with  the  light  in 
front. 


Homemade  Cash  Drawer  Alarm 


An  ordinary  drawer  may  be  readily 
equipped  to  ring  a  bell  when  opened. 
Above  one  edge  secure  a  copper  strip, 
regulating  its  length  according  to  the 
position  of  the 
drawer  desired 
to  ring  the  bell. 
Upon  the  same 
side  and  on  the 
drawer  edge 
place  a  light- 
piece  of  spring 
brass.  Attach  a 
flexible  wire  to  the  brass  and  conned 
up  as  shown.  The  bell  will  ring  as  long 
as  the  brass  spring  and  copper  strip  arc 
in  contact.  The  bell,  battery  and  wires 
may  be  concealed  if  desired,  the  cut  being 
only  to  suggest  the  plan. 


CASH  DRAWER  ALARM 


Electricity  the  Silent  Salesman 

Some  helpful  hints  on  the  use  of  electric  current  in  getting  up  show  window  displays.    The 
following  schemes   have  all  been  used  with  remarkable  success. 


Ferris  Wheel  to  Display  Goods 

A  revolving  Ferris  wheel  with  sus- 
pended shelving  between  the  two  circum- 
ferences is  used  to  display  numerous 
small  articles  such  as  perfumery,  soaps, 
talcum  pow- 
der, etc.,  in  a 
Chicago  drug 
store.  The  de- 
vice is  operat- 
ed by  a  small 
motor  belted 
to  a  second 
shaft  .  which 
gives  motion  to  a  friction  wheel  bearing 
against  a  rim  of  the  Ferris  wheel.  The 
friction  wheel's  circumference  is  cov- 
ered with  a  band  of  rubber.  The  whole 
equipment  sets  upon  a  common  base. 


FERRIS   WHEEL 


A  Double  Motion  Display  Rack 

An  English  firm  manufactures  a  de- 
cidedly novel  apparatus  for  exhibiting 
shoes  and  other  articles  that  can  be  dis- 
played in  a  similar  manner.     The  equip- 


ment is  called  a  "roundabout"  and  has  a 
double  motion.  While  the  goods  are 
moved  in  a  circle  by  the  arms  they  are 
also  carried  about  the  central  pillar.  A 
special  electrical  equipment  drives  the 
device. 


Attracting  the  Isaac  Waltons 


A  dealer  in  sporting  goods,  particu- 
larly anglers'  supplies,  has  an  attraction 
in   his    show   window    that   receives    its 


THE  ROUNDABOUT  FOR  DISPLAYING   SHOES 


ADVERTISING    ANGLERS'    SUPPLIES 

share  of  attention.  It  consists  of  a  glass 
tank  containing  several  gold  fish  whose 
shining  yellow  bodies  are  brightened  up 
by  two  incandescent  lamps  fastened  on 
the  edges  of  the  tank.  Stretched  across 
between  two  clamps  and  under  water  is 
a  wire  supporting  an  artificial  minnow. 
The  body  of  the  minnow  has  upon  it  four 
curved  metal  fins.  Upon  these  plays  a 
small  stream  of  water  from  a  tube  con- 
nected to  a  faucet,  causing,  the  minnow  to 
revolve  rapidly  as  if  being  drawn 
through  the  water. 
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Auto-Rotor  The  Flying  Fountain  Pen 


This  is  an  English  device,  motor  oper- 
ated,  for  displaying  goods   and  figures 


A  big.  fountain  pen  fitted  up  with  the 
accessories  of  a  monoplane  is  used  by 
a  fountain  pen  maker  as  a  show  window 
attraction.    Under  the  pen  body  is  a  small 


AUTO-ROTOR  DISPLAY  DEVICE 

in  shop  windows.  The  plates  are  made 
with  screw  holes  for  fastening  the  ar- 
ticles in  place.  Short  and  long  arms 
are  provided  where  asked  for,  with  gears 
for  turning  them  in  opposite  directions. 
A  one-twentieth  horsepower  motor  is 
ample  for  operating  the  auto-rotor. 


Light  Fixtures  on  Bed 

Something  new  in  the  furniture  line 
and  decidedly  attractive  as  a  show  win- 
dow display  is  a  brass  bedstead  fitted 
with  an  incandescent  lamp  at  the  top  of, 
each  post.    The  appearance  of  the  bright 


LIGHT   FIXTURES   ON   BED 

brass  finish  of  the  bed  is  heightened  by 
enclosing  the  lamps  in  large  cream- 
colored  glass  globes.  The  effect  is  such 
that  with  all  four  lights  on,  it  would 
hardly  be  necessary  to  have  other  light- 
ing fixtures  in  the  room. 


MONOPLANE  WINDOW  ATTRACTION 

electric  motor  supplied  by  current  from 
an  adjacent  lamp  socket.  The  motor 
operates  the  propeller  which  keeps  the 
equipment  in  motion  about  its  point  of 
suspension. 

Revolving  Turntable  for  Window 

Jewelry,  especially  diamonds  and  bril- 
liants, cannot  be  displayed  to  better  ad- 
vantage than  when  moving  under  the 
light   of  incandescent   lamps.     For  this 


REVOLVING   TURNTABLE 

reason  the  Green  revolving  turntable  is 
especially  adapted  to  the  jeweler's  show 
window,  though  quite  as  efficient  in  at- 
tracting attention  with  other  displays. 
The  table  operates  on  either  alternating 
or  direct  current  or  from  batteries,  which 
run  an  odd  looking  motor  which  adds  to 
the  attraction. 


SCIENCE  EXTRACTS  FROM  FOREIGN  JOURNALS 


MARCONI      CONTRACT     WITH     BRITISH 
GOVERNMENT 


A  contract  has  been  recently  made  be- 
tween the  British  government  and  the 
Marconi  wireless  company  for  erecting  a 
network  of  stations  so  as  to  connect  the 
British  possessions  all  over  the  world. 
As  yet  the  project  is  in  its  first  stages 
and  the  position  of  all  the  posts  has  not 
been  determined,  but  there  will  be  a  cen- 
tral post  at  London  and  it  will  connect 
with  stations  in  Egypt,  Aden,  Pretoria 
and  Singapore.  These  will  probably  be 
erected  in  the  first  place  in  order  to  start 
the  network  and  the  others  will  come 
later.  The  terminus  stations  are  to  be 
fitted  with  apparatus  for  receiving  ioo  or 
200  words  a  minute.  According  to  the 
statements  made  by  the  Marconi  com- 
pany, it  is  to  build  the  stations  for  the 
government  and  then  operate  them  for 
the  first  six  months,  after  which  they 
will  be  turned  over  to  the  government 
administration.  —  Lumiere  Electrique, 
Paris. 


INCREASING  SIMPLON   TUNNEL  TRAFFIC 


The  number  of  passengers  carried 
through  the  Simplon  tunnel  from  Switz- 
erland to  Italy,  over  the  electric  railroad, 
is  steadily  increasing.  Thus,  in  1907 
there  were  365,344  passengers  carried, 
and  in  191 1  the  number  increased  to 
410,030.  The  freight  traffic  has  also  in- 
creased considerably.  There  will  be  quite 
a  stimulus  given  to  electric  railroading  in 
Switzerland  by  the  opening  up  of  the 
new  Lotschberg  line  which  crosses  the 
Alps  and  connects  the  northern  part  of 
the  country  with  the  Simplon  tunnel  at 
the  south,  thus  giving  a  direct  route 
from  Germany  to  Italy.  France  will 
also  benefit  by  this,  as  well  as  all  the 
northern  countries.  It  is  expected  that 
"the  new  electric  line  will  be  opened  for 
service  in  the  spring  of  1913.  Trains 
will  thus  reach  the  Simplon  tunnel,  and 
passengers    will    be    transferred   to    the 


Simplon  electric  trains  in  order  to  pro- 
ceed on  their  journey  to  Milan,  Rome 
and  other  places  in  Italy. — I'Industria, 
Milan. 


ARTIFICIAL  RUBBER 


Seeing  that  the  electrical  industry  as 
well  as  automobiles  use  great  quantities 
of  rubber,  there  is  a  good  outlook  for 
the  production  of  artificial  rubber,  pro- 
vided of  course,  that  it  has  a  good 
enough  quality  to  take  the  place  of  nat- 
ural rubber  and  is  cheap  as  well.  Several 
factories  in  Europe  are  now  engaged  in 
the  question,  and  it  is  said  that  one  of 
them  is  now  turning  out  about  200 
pounds  of  artificial  rubber  per  day,  start- 
ing with  ordinary  tar  as  a  basis.  To 
transform  turpentine  into  rubber  would 
seem  impossible,  but  modern  chemistry 
has  solved  as  difficult  problems  as  this, 
so  that  one  day  it  will  no  doubt  be  an 
ordinary  matter  to  produce  rubber  from 
such  substances.  This  latter  is  claimed 
to  be  done  by  a  Paris  company  lately  or- 
ganized.— L'  Electricien,  Paris. 

ELECTRICITY  FROM  HOUSEHOLD  WASTE 


Electric  current  is  now  obtained  in 
quite  a  number  of  plants  in  Europe  by 
burning  household  waste,  and  this  is  a 
convenient  means  of  getting  rid  of  the 
refuse  and  at  the  same  time  current  is 
had  for  nearly  nothing.  A  good  ex- 
ample is  a  large  station  erected  at 
Frankfort,  Germany,  and  it  contains  24 
furnaces  for  burning  the  waste,  these 
being  used  to  produce  steam  from  six 
boilers.  In  this  way  there  is  given 
enough  steam  to  run  two  steam  turbines 
connected  to  dynamos  so  as  to  produce 
about  1,000  horse  power.  The  plant  is 
now  burning  about  240  tons  of  house- 
hold waste  per  day,  but  it  is  soon  to  be 
enlarged  so  as  to  use  a  much  larger 
quantity.  It  is  also  probable  that  a 
second  plant  of  the  kind  will  be  built 
in  the  city  before  long. — L'  Electricien, 
Paris. 
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A  NEW  ELECTRIC  FURNACE 


Dr.  J.  Harker  is  making  some  experi- 
ments in  the  National  Physical  Labora- 
tory at  London  on  an  electric  furnace  for 
working  at  a  very  high  heat  and  which 
does  not  use  carbon.  He  obtained  his 
idea  from  the  Nernst  lamp,  and  found 
that  quite  a  number  of  substances  could 
be  made  to  act  like  the  Nernst  lamp ; 
for  instance,  some  kinds  of  clay  pipe 
stem  if  much  heated,  to  begin  with,  will 
then  conduct  the  current  well  enough  to 
glow  afterwards  by  the  action  of  the 
current  alone.  Carborundum  crystal  has 
a  like  effect,  but  does  not  need  to  be 
heated  up  beforehand.  In  this  case  the 
heat  given  by  the  current  is  so  high  that 
the  silicon  is  volatilized  off,  and  it  burns 
in  a  cloud  of  silica. 

A  furnace  was  made  on  this  idea, 
using  a  refractory  tube  of  zirconia  or 
other  rare  earths,  and  it  was  raised  by 
means  of  current  passing  in  a  nickel 
wire  winding  to  5000  or  6oo°  C.  Here 
the  tube  begins  to  conduct  the  current 
so  as  to  allow  the  main  or  heating  cur- 
rent to  be  passed  through  it.  The  first 
current  serves  as  in  the  Nernst  lamp, 
simply  to  heat  up  the  tube  to  make  it 
conducting,  and  is  then  cut  off  and  a 
strong  current  is  sent  through  the  tube 
from  one  end  to  the  other.  Such  an 
electric  furnace  is  easy  to  build,  and  the 
heat  is  so  intense  that  even  platinum  can 
be  melted. — Electrician,  London. 


DEADENING    THE    HUM    OF    LINE    WIRES 


The  question  of  deadening  the  hum- 
ming sound  which  is  heard  on  telegraph 
or  telephone  lines  has  been  occupying 
the  German  telegraph  department,  as 
where  the  lines  pass  through  towns  they 
are  often  mounted  upon  houses  and  this 
is  giving  rise  to  much  complaint  from 
the  noise  which  they  make.  The  device 
which  has  been  tried  on  some  of  the 
Dresden  lines  consists  of  two  stout  half- 
cylinders  of  cement  which  carry  a  groove 
on  the  flat  side  for  holding  the  wire. 
The  inner  sides  are  covered  with  a  layer 


of  soft  cement,  then  the  wire  is  laid  in 
the  groove  and  the  two  halves  are  bound 
together  by  wrapping  with  wire.  The 
cylinder  thus  prepared  is  mounted  in  a 
suitable  way  upon  the  house  in  order  to 
hold  the  wire. — Revue  Electrique,  Paris. 


TESTING  WINE  WITH  A  TELEPHONE 


Messrs.  Brunot  and  Daussay  are  ex- 
perimenting with  a  somewhat  curious 
method  of  analyzing  wines  by  the  use 
of  an  electric  current,  and  presented  their 
first  results  at  a  meeting  of  the  French 
Acadamy  of  Sciences.  They  find  that 
different  samples  of  wines  will  conduct 
the  current  more  or  less,  so  that  we  have 
here  an  indication  as  to  their  makeup. 
A  tube  filled  with  the  wine  to  be  tested 
is  placed  in  the  circuit  of  a  telephone  so 
that  the  current  must  pass  through  it.  If 
the  wine  is  pure  it  conducts  the  current 
very  well  so  that  the  sounds  can  be  heard 
distinctly  in  the  telephone.  On  the  other 
hand,  if  it  is  adulterated,  as  often  hap- 
pens, with  certain  chemical  salts,  the  cur- 
rent does  not  pass  and  there  is  no  sound 
to  be  heard.— Report  of  the  Acadcmie 
des  Sciences,  Paris. 


ELECTRIC  CURRENT  FROM  SUNLIGHT 


A  Danish  engineer,  Chas.  Winther,  is 
engaged  upon  what  he  calls  a  "photo- 
pile"  or  battery  for  storing  up  the  en- 
ergy of  light  and  then  giving  it  out  in 
the  shape  of  electric  current.  He  uses 
certain  chemical  solutions  which  are 
acted  upon  by  light,  and  especially  by  the 
powerful  ultra-violet  rays,  so  that  they 
are.  decomposed  into  other  substances 
after  a  time.  Then  nothing  happens 
until  metal  plates  are  put  into  the  coll, 
and  when  a  current  is  set  up  by  the 
effect  of  the  liquid  on  the  plates  some- 
what as  in  a  battery,  so  that  electricity 
is  produced  as  a  result  of  the  original 
action  of  the  light.  When  the  cell  is  run 
down,  the  first  sails  arc  found  to  be  re- 
produced as  they  were  at  the  start,  so 
that  the  cell  can  be  again  acted  upon  by 
light. — Genie  Civil,  Paris. 
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NEW  BOOKS 


Engineering  as  a  Vocation.  By  Ernest  Me- 
Cullough.  New  York:  David  Williams  Com- 
pany.    1911.     201  pages.     Price,  $1.00. 

A  book  published  for  the  information 
of  parents  in  order  that  they  may  act 
wisely  in  selecting  a  career  for  their  sons. 
Chapters  of  special  interest  are:  The 
Work  of  the  Engineer,  The  Education 
of  the  Engineer,  Home  Study  Courses, 
How  to  Hunt  and  Hold  a  Job,  Does  It 
Pay  to  Study  Engineering? 


Knots,    Splices    and    Eope    Work.      By  A. 

Hyatt    Verrill.      New    York:      Norman  W. 

Henley      Publishing      Company.      1912.  98 

pages,     with     148     illustrations.     Price,  60 
cents. 

A  book  giving  complete  and  simple 
directions  for  making  all  the  useful  and 
ornamental  knots  in  common  use.  Camp- 
ers, yachtsmen,  travelers,  boy  scouts  and 
others  using  rope  will  find  it  valuable. 

House  Wiring.  By  Thomas  W.  Poppe.  New 
York:  Norman  W.  Henley  Publishing  Com- 
pany. 1912.  100  pages  with  74  illustrations. 
Price,  50  cents. 

The  author  writes  in  a  manner  to  give 
readers  a  practical  knowledge  of  the  in- 
stallation of  electric  lighting  systems. 
The  book  should  prove  of  special  value 
to  apprentices  and  helpers. 


Wiring    Houses    for    Electric    Light.     By 
Norman  H.  Schneider.    New  York:  Spon  and 
Chamberlain.    1911.    86  pages  with  42  illus- 
trations.    Price,  25  cents. 
This  book  is  written  to  illustrate  only 
safe  wiring  and  the  rules   of  the  Fire 
Underwriters  are  freely  consulted.     Fit- 
tings are  illustrated  and  drawings  made 
to  make  the  text  clear. 


The  Modern  Locomotive.     By  C.  Edgar  Allen. 
London:    Cambridge   University  Press    (New 
York:     G.    P.    Putnam's    Sons).     1911.     169 
pages  with  36  illustrations.     Price,  40  cents. 
A  book  sketching  the  general  princi- 
ples  of   the   design   and   working   of   a 
modern  locomotive  from  its  predecessor 
30  years  ago  to  now.    Combustion,  feed- 
water  heating  and  steam  production  are 
among  the  subjects  that  have   received 
attention. 


The  Romance  op  Modern   Electricity.     By 
Charles  B.  Gibson.    Philadelphia:    J.  B.  Lip- 
pineott    Company.      1910.      338    pages,   with 
37  illustrations.     Price,  $1.50. 
The  author  has  presented  in  an  un- 
usually  attractive   manner   the   story   of 
electricity    and    its    numberless    applica- 
tions.    Beginning  with  the  first  chapter, 
"How  We  Came  to  Know  About  Elec- 
tricity," the  author  holds  the  interest  of 
the  reader,  who  may  know  very  little  of 
the  technical  side,  to  the  last  page. 

Electricity  in  Locomotion.  By  Adams  Gow- 
ans  Whyte.  London:  Cambridge  University 
Press  (New  York:  G.  P.  Putnam's  Sons). 
1911.  140  pages  with  18  illustrations.  Price, 
40  cents. 

One  of  a  series  of  small  volumes  on 
scientific  subjects.  The  story  is  briefly 
told  of  the  part  electricity  has  taken  in 
locomotion  from  the  earliest  tramroads 
and  railways  to  the  present  time. 


Moving  Pictures,  How  They  Are  Made  and 
Worked.     By  Frederick   A.   Talbot.     Phila- 
delphia:    J.   B.   Lippincott   Company.    1912. 
331  pages  with  133  illustrations. 
The   author   has    endeavored   to   deal 
with  the  subject  of  moving  pictures  in  a 
popular  manner  and  in  a  way  to  interest 
moving  picture  show  patrons.    The  work 
is  in  no  way  a  practical  manual,  techni- 
calities being  avoided,  but  is  written  to 
introduce  the  reader  to  the  world  of  ani- 
mated photography  from  the  viewpoint 
of  the  interested  spectator. 


Brazing  and  Soldering.    By  James  F.  Hobart. 

New  York:     Norman  W.   Henley  Publishing 

Company.      1912.      51    pages    with    eighteen 

illustrations.    Price,  25  cents. 

This  book  contains  simple  directions 
for  handling  the  soldering  iron,  applying 
the  solder  and  preparing  the  work.  Di- 
rections are  given  for  making  solders 
both  hard  and  soft  for  all  classes  of 
work. 


Motion  Picture  Handbook.  By  F.  H.  Rich- 
ardson. New  York:  The  Moving  Picture 
World.  1910.  176  pages  with  41  illustra- 
tions.    Price,  $1.50. 

The  information  imparted  in  this  book 
is  for  the  manager  of  the  moving 
picture  theater  and  primarily  for  the  man 
in  the  booth.  The  author  has  avoided 
technical  terms  and  tells  his  story  in  a 
plain  matter-of-fact  style. 


A   movement   is   on    foot   in   England 

to  lay  an  all-British  cable  between  that 

country    and    Canada,    fol- 

C  bl  "t  lowmS  the  recent  increase 

ca  e,  °  in  the  cables  which  now 
connect  England  with  all 
the  African  colonies,  Indian  and  Aus- 
tralia and  thence  to  the  west  coast  of 
Canada  so  that  messages  reach  the  At- 
lantic by  overland  lines.  But  here  the 
British  post  stops,  and  the  cable  between 
Canada  and  the  mother  country  is  in 
other  hands.  Now  there  is  much  talk  of 
making  a  direct  connection  so  as  to 
remedy  this  state  of  affairs.  Private  com- 
panies are  not  inclined  to  go  into  the 
scheme,  as  it  is  not  likely  to  be  a  paying 
one,  so  that  the  government  will  be 
obliged  to  take  it  up.  Negotiations  with 
Canada  are  now  going  on,  and  the  ques- 
tion is  whether  this  latter  country  will 
feel  able  to  meet  its  part  of  the  expense. 

According  to  a  recent  press  dispatch,  a 

laborer  on  Swan  Island,  a  lonely  wireless 

station  in  the  Gulf  of  Mexi- 

A°  ,    co,     sustained     a     crushed 

Amputated    f         h         he      .    } 

by  Wireless         '  x1      .  ,      ,        l 

Instructions  erator  on,  the,  lslan,d  com- 
municated  with  a  ship  420 

miles  away,  raised  the  surgeon  and  got 
him  to  explain  the  proper  way  to  ampu- 
tate, and  how  the  operator's  assistant  per- 
formed the  operation,  is  a  story  de- 
scribed by  New  Orleans  physicians  as 
"surgery  by  wireless." 

On  Swan  Island  is  a  wireless  station, 
one  of  the  links  in  the  United  Fruit  chain 
to  the  tropics.  When  a  laborer  hurt  his 
foot  in  a  tram  car  accident  the  wireless 
operator  concluded  an  operation  was  im- 
perative.    There  were  no  medical  books 


at  hand,  and  no  one  at  the  station  ever 
had  hacked  at  .a  fellow  being.  Then  the 
operator  had  an  "inspiration."  He  called 
a  fellow  craftsman  on  a  ship  passing  420 
miles  below  into  the  Caribbean  sea.  The 
situation  was  explained  to  the  ship's  sur- 
geon, and  detail  by  detail  he  explained 
just  how  the  amputation  should  be  han- 
dled. 

After  the  arteries  had  been  tied  and  the 
wound  dressed  the  patient  recovered  his 
senses  and  insisted  on  pressing,  at  the 
wireless  key  to  express  his  thanks.  At 
last  accounts  he  was  getting  well. 


A  new  electric  process  for  coating  iron 
or  steel  with  lead  has  been  brought  out 
by  Mr.  Cowper  Coles,  the 
Metal?  eminent    English    specialist 

With  Lead  in  electric  depositing  meth- 
ods for  metals,  and  it  is 
claimed  to  be  very  economical  to  carry 
out.  The  amount  of  lead  deposited  on  the 
iron  can  be  varied  as  much  as  desired, 
from  a  fraction  of  an  ounce  up  to  several 
pounds  per  square  foot.  This  is  likely  to 
open  up  a  great  increase  in  the  application 
of  lead  coatings  for  various  purposes  in 
the  industries,  and  these  will  be  very 
useful ;  for  instance,  iron  pipes  can  be 
lead  lined  inside  and  outside,  so  as  to 
combine  the  strength  of  the  iron  and  the 
protection  from  rust  and  other  actions 
given  by  the  lead.  Such  pipe  can  be 
coated  only  on  the  inside  if  need  be,  for 
corrosive  liquids,  and  the  method  is  good 
for  the  lining  of  pumps  and  for  chemical 
vessels.  It  is  even  claimed  that  load 
can  be  thus  coated  onto  earthenware 
or  wood,  or  again  that  it  answers 
very  well  for  protecting  ornamental  iron 
work. 


ircuits 


School  Teacher — "Now,  children,  I 
want  a  verse  of  Scripture  from  each  one  of 
you.    Well,  Percy." 

Percy — ' '  The  Lord  loveth  a  cheerful 
geezer. ' ' 

A  slightly  inebriated  gentleman  was  leaning 
against  a  corner  of  the  building  late  at  night, 
indulging  in  sundry  chuckles  while  looking  up 
at  an  immense  electrical  advertisement  show- 
ing an  automobile  tire  whirling  round  and 
round.  A  policeman  stopped  and  asked  him 
what  amused  him  so.  ' '  Jush  look  up  there  m ' 
fren'.  Funnish  sight  I  ever  shaw.  See  the 
blamed  milky  way  a  chasin'  its  tail." 

A  German  shoemaker  left  the  gas  turned  on 
in  his  shop  one  night,  and  upon  arriving  in  the 
morning  struck  a  match  to  light  it.  There  was 
a  terrific  explosion,  and  the  shoemaker  was 
blown  out  through  the  door  almost  to  the  mid- 
dle of  the  street. 

A  passerby  rushed  to  his  assistance,  and, 
after  helping  him  to  rise,  inquired  if  he  was 
injured. 

The  little  German  gazed  in  at  his  place  of 
business,  which  was  now  burning  quite  briskly, 
and  said: 

"No,  I  aindt  hurt.  But  I  got  out  shust  in 
time,  eh?" 

Marie — "When  you  spoke  to  papa   did  you 
tell  him  you  had  $500  in  the  bank!" 
Tom — "I  did." 

Marie — "And  what  did  he  say?" 
Tom — "He  borrowed  it." 

"I'm  not  afraid  of  woman  suffrage,"  said 
Little  Binks.  "My  wife  is  a  militant  suf- 
fragette, but  up  to  date  I  am  Julius  Cassar  in 
my  house." 

"I  guess  you  are,  Binks,  I  guess  you  are," 
said  Wiggles.  "There  ain't  many  deader  ones 
than  Julius   Caesar  in  this  world." 

An  irate  patron  of  a  restaurant  called  a 
waiter  to  him  and  said:  "I  found  a  needle  in 
this  soup.     What  does  it  mean?" 

"Beg  pardon,"  said  the  waiter,  who  used 
to  be  a  proofreader,  "that's  a  typographical 
error.     It  should  have  been  a  noodle." 


A  bride,  anxious  not  to  forget  to  or- 
der two  chickens,  repeated  to  herself  while 
cleaning  the  breakfast  table,  ' '  Grocer,  chickens 
— grocer,  chickens."  The  words  got  confused 
— so  when  she  'phoned  she  said,  "Have  you 
any  nice  young  grocers?"  "Why — er — yes," 
replied  the  astonished  grocer.  "Well,"  piped 
the  bride,  ' '  send  me  two  dressed — oh,  no — 
better  send  them  undressed.  If  my  husband 
comes  home  he  can  wring  their  necks  and  the 
cook  can  dress  them. ' ' 

Scotch  Sexton  (who  has  shown  old  lady  over 
church  and  followed  her  to  the  gate  without 
getting  a  tip) — "Weel,  ma  leddy,  gin  ye  find 
when  ye  gang  hame  ye've  lost  yer  purse,  ye '11 
mebbe  mind  ye  didna  hae  it  oot  here." 

The  following  is  a  recipe  for  a  Coroner's 
Cocktail: 

Mix  three  chorus  girls  with  as  many  men 
and  soak  in  champagne  until  midnight.  Squeeze 
into  an  auto.  Add  a  dash  of  Joy  and  a  tipsy 
chauffeur.  Shake  well.  Serve  at  70  miles  an 
hour. 

Jeweler — "You  say  the  inscription  you  wish 
on  the  inside  of  this  ring  is  to  be,  ' '  Marcellus 
to  Irene?" 

Young  Man  (somewhat  embarrassed)  — 
"Yes,  that's  right.  But — er — don't  cut  the 
'Irene'  very  deep." 

"Why  did  you  nickname  your  wife  'Circum- 
stances '  ?  " 

"Because  she  is  something  over  which  I  have 
no  control." 

"What  do  you  mean  by  keeping  me  standing 
on  the  corner  like  an  idiot?"  demanded  an 
angry  husband,  whose  wife  had  kept  him  wait- 
ing to  go  shopping  with  her. 

"Now,  really,   dear,"  she  replied  sweetly, 
"I  can't  help  the  way  you  stand." 
*     *     * 

"What's  the  matter  with  your  finger,  old 
man?     You've  got  it  in  splints." 

"My  oldest  boy's  ingenuity." 

"How  so?" 

' '  He  set  a  steel  trap  in  his  stocking  to  catch 
Santa  Claus. " 


POPULAR  ELECTRICITY 


THE  BUG-HOUSE  CR5INE7-T0  BE  USED  IN  CONNECT/ON 
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Common  Electrical  Terms  Defined 
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Potential  Difference. — "Csed  to  refer  to 
the  difference  in  electromotive  force  or  press 
between  two  points.  For  example,  the  wire  at 
the  positive  terminal  of  a  110  volt  dynamo  has 
a  potential  difference,  when  compared  with  the 
earth,  of  110  volts. 

PoTENTiOirzTzy. — An  apparatus  for  measur- 
ing with  a  galvanometer  the  electromotive  force 
of  a  battery.  Also  used  in  wireless  "hook- 
nps"  as  a  "variable  resistance  shunted  across 
the  terminals  of  the  detector  battery  to  reduce 
this  voltage  to  a  value  slightly  below  the  crit- 
ical voltage  of  the  detector.  In  the  ease  of  the 
electrolvtic-  detector  this  is  the  voltage  required 
to  break  down  the  thin  film  of  gas  which  col- 
lects at  the  "bare  point." 

Pot%-ek. — The  rate  of  doing  work.  In 
mechanics  33,000  foot-pounds  or  one  horse- 
power is  the  unit.  In  the  electrical  field  the 
kilowatt,  1000  watts,  or  volt-amperes,  is  the 
unit. 

Pressure. — An  expression  used  to  refer  to 
voltage  or  potential  difference.  (See  Potential 
Difference.) 

Pediary  Coil. — The  coil  of  a  transformer  or 
induction  coil  receiving  current  from  the  line 
or  battery  and  thus  inducing  magnetism  in  the 
core  and  "current  in  the  secondary  coiL 

Proof  Plane. — A  small 
conductor,  usually  shaped 
like  a  disk,  fastened  to 
an  insulating  handle  and 
used  to  take  static  elec- 
tricity from  a  body  so 
charged      (See   cut.) 

Prime  Conductor. — A  metal  covered  sphere 
or  other  solid  used  to  collect  electricity  from 
a  static  machine.  The  solid  is  usually  mounted 
upon  glass  or  hard  rubber  insulators. 

Push  Button. — A  switch  for  closing  an  elec- 
tric- circuit  by  pushing  a  button  behind  which 
are  two  springs  which  are  thus  crowded  to- 
gether, making  electrical  contact. 

Quadruples  Tzlegeapect. — A  system  of  te- 
legraphy by  which  four  messages,  two  in  each 
direction,  may  be  sent  over  the  same  wire  at 
the  same  time. 

Radiograph. — A  photograph  taken  by  X- 
rays.  The  object  to  be  photographed  is  placed 
between  the  X-ray  tube  and  the  photographic 
plate.  The  X-rays  east  upon  the  plate  a  shadow 
of  the  parts  of  "the  object,  such  as  metal  and 
bone,  through  which  they  cannot  pass  and  the 
result  is  sometimes  called  a  shadow  picture. 
Such  a  photograph  is  also  called  a  skiagraph. 

Bail  Bond. — A  heavy  wire  or  metal  plate 
electrically  joining  one  rail  to  the  next 


electric  railway  system.  The  bonding  provides 
a  good  path  for  the  current  back  to  the  power 
house. 

Bat-Tail. — A  term  in  wireless  -telegraphy  ap- 
plied to  the  point  where  the  leading-in  ~  - 
are  gathered  together  and  passed  into  the 
building. 

Rfactaxce. — In   an  alternating  current   cir- 

-::  the  resistance,  due  to  inductance  and 
capacity,  offered  to  the  flow  of  current. 

"Reaction  Coll. — See  Kicking  Coil. 

...\-_v::z?.  Scale. — A  thermometer  scale  used 
in  Europe.  The  freezing  temperature,  as  regis- 
tered by  the  mercury  column  on  this  scale,  is  0° 
and  the  boiling  point  is  80°. 

BECErrzB. — The  instrument  in  a  telephone 
set  which  receives  and  converts  into  sound 
waves  the  current  impulses  governed  by  the 
sound  impulse  upon  the  diaphragm  of  the  dis- 
tant transmitter. 

Beceptacle. — An  incandescent  lamp  socket 
designed  to  be  fastened  to  a  fiat  surface,  as  the 
wall.     Sometimes  referred  to  as  a  wall  socket. 

Bec'I'IMKR. — An  apparatus  to  obtain  direct 
current  from  an  alternating  current   circuit. 

l_t. — A  receiving  instrument,  common  in 
telegraphy,  consisting  of  two  electro-magnets 
and  an  armature  held  back  by  a  spring  when 
the  magnets  are  not  energized".  When  current 
-  through  the  magnet  coils  the  armature 
is  attracted,  closing  a  circuit  upon  a  local  bat- 
tery and  sounder. 

Reluctance. — The  opposition  which  a  pieee 
of  iron,  steel  or  other  metal  offers  to  the  pas- 
sage of  magnetic .  lines  of  force.  Sometimes 
termed,  magnetic  resistance. 

Residual  Charge. — After  a  Leyden  jar  has 
been  charged,  then  discharged  and  allowed  to 
stand  for  a  few  minutes,  a  small  second  dis- 
charge may  be  taken  from  it.  This  second 
discharge  is  termed  the  residual  charge.  Ac- 
cording to  theory  thi3  residual  charge  is  due  to 
the  displacement  of  the  molecules  of  the  glass 
dielectric  when  the  jar  is  charged  and  to  the 
resuming  of  their  original  positions  when  the 
residual  charge  comes  forth.  This  theory  seems 
to  be  supported  by  the  fact  that  jarring  the 
condenser  or  jar  hastens  the  formation  of  the 
second  or  residual   lisehaxge. 

Besidual  Magnetism. — The  magnetism  left 
in  a  pieee  of  iron  or  steel  after  the  magnetiz- 
ing force,  such  as  electric  current  or  another 
magnet,  has  been  removed.  Sometimes  termed 
remanenee. 

Resistance. — Anything  placed  in  an  eleetrie 
circuit  or  already  there  which  opposes  the  flow 
of  the  current. 
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Ere  the  storm-clouds  curled  'round  an  in- 
fant world, 

Ere  the  air  was  cleft  by  a  wing, 
You  encircled  space  in  an  endless  race, 

A  wild,  unfettered  thing. 
In  creation's  art  you  wrought  your  part, 

Subject  to  Nature's  skill; 
From  zone  to  zone,  a  power  unknown, 

Unshackled  by  man's  will. 

On  a  summer  eve  strange  scenes  you  weave, 

Where  the  fleecy  clouds  pile  high; 
When  your  lightnings  shift  from  rift  to  rift, 

As  you  play  in  the  twilight  sky. 
Oh,  there's  grotto  and  wall,  palace  and  hall, 

Quaint  ships  on  an  ocean  blue, 
Your  flashlights  run  like  molten  sun 

Blent  with  the  sea  shell's  hue. 

But  you  come  to  our  eyes  in  another  guise, 

Where  motor  harnesses  bind; 
And  the  ocean's  wide  sweep  and  the  moun- 
tain steep 

Cannot  measure  your  worth  to  mankind. 
Oh,  the  matchless  speed  of  the  winged  steed, 

Needing  not  bit  nor  spur, 
Where  the   broad   belts   slant  and  the  en- 
gines pant, 

And  the  spindles  reel  and  whir. 

—REN ICE  RADCLIFFE 
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ft?  Electrical  Empire  of  the  Future 


Dwellers  in  the  East,  the  South  and  in 
the  great  Middle  West  hear  often  of  the 
"Empire"  which  is  being  built  up  beyond 
the  slopes  of  the  Rockies.  Ordinarily 
they  pass  over  the  term  lightly  as  a  pet 
expression — a  slogan,  if  you  please,  of  an 
enthusiastic  people  in  a  new  country.  A 
few,  comparatively  speaking,  of  the  mil- 
lions who  live  in  our  flat  lands  and  the 
aged  and  lowly  hills  of  the  Appalachians, 
which  we  are  pleased  to  call  mountains, 
cross  the  Great  Divide  and  passing,  on 
through  the  Cascades,  find  in  reality  an 
empire  of  wonderful  natural  resources, 
of  human  grit  and  great  accomplishment 
— and  it  is  significant  that  a  large  per- 
centage of  them  never  come  back.  "If 
Ave  can  have  them  for  one  year  they  are 
ours  for  good,"  say  the  people  of  Seattle 
and  Portland,  and  the  casual  visitor  sees 
no  reason  to  dispute  their  boast,  for  no 
doubt   the   climate,    the   rivers    and    the 


mountains,  the  almost  tropical  luxuri- 
ance of  the  vegetation  and  the  activity 
and  amazing  growth  of  their  very  mod- 
ern cities  are  already  working  their 
subtle  influence  upon  him. 

It  was  into  this  country — to  Seattle — 
that  the  delegates  to  the  National  Elec- 
tric Light  Association  made  their  way  in 
June,  to  hold  the  annual  convention. 
Some  mention  of  this  event  was  made  in 
the  June  issue.  It  was  a  long  journey 
for  most  of  them.  Some  came  on  the 
Red  Special  DeLuxe  and  the  Pink  Spe- 
cial all  the  way  from  New  York  ;  others 
from  Chicago  on  the  Green  Special,  via 
the  Canadian  Rockies,  or  straighl 
through  on  the  Orange  Special.  Then 
there  was  the  Purple  Special  from 
St.  Louis  and  the  Golden  Poppy  Special 
from  Los  Angeles  and  San  Francisco. 

To  the  electrical  men  especially  did 
this    country   seem   to    come    up   to    its 
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name — an  empire  above  all  others  in  its 
electrical  possibilities ;  for  the  glacier 
fed  lakes  high  up  in  the  mountains  and 
the  furiously  running  streams  mean 
electricity  without  coal.  In  other  words, 
current  can  be  produced  cheaply  and 
used  profusely  in  a  manner  that  makes 
these  Western  cities  blaze  at  night  almost 
like  great  amusement  parks. 

What  the  citizens  of  Seattle  did  not  do 
for  the  visitors  was  not  worth  doing. 
They  consider  their  city  a  gem — an  elec- 
trical one — and  they  like  to  show  it  to 
people  and  explain  how  wonderful  has 
been  its  growth,  and  discourse  upon  the 
possibilities  which  the  future  holds.  So 
after  four  strenuous  days  of  convention 
work  dealing  with  the  technicalities  and 
commercial  phases  of  the  electrical  in- 
dustry, the  visitors  were  permitted  to 
view  some  of  the  great  natural  sources 
of  energy  from  which  the  city  of  Seattle 
derives  the  current  which  it  uses  so  lav- 
ishly— being  taken  by  special  train   far 


back  up  into  the  mountains  where  the 
great  power  plants  are  located. 

It  may  be  said  at  this  point  that  the 
system  of  The  Seattle  Electric  Company 
includes  railways  and  lighting  and  power 
facilities,  serving  a  population  of  245,000 
people.  There  are  193  miles  of  track, 
with  550  cars,  and  in  191 1  101,200,000 
passengers  were  carried.  Current  for 
light  or  power  is  provided  for  15,000 
of  the  city's  homes  and  business  houses, 
there  being  1,274  commercial  arc  lights, 
•  5,178  incandescent  lamps  and  13,547 
horsepower  of  motors  on  the  system. 

Three  car  lines  reach  the  shore  of 
Lake  Washington  on  the  east,  where  the 
company  maintains  large  parks  that  play 
an  important  part  in  the  outdoor  life  of 
the  city.  In  winter  as  well  as  summer 
these  parks  are  enjoyed  by  thousands  of 
patrons. 

Madison  Park  is  the  terminal  of  the 
Madison  Street  Cable  Line,  which 
pierces  the   center  of  Seattle.     On  the 
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southeastern  shore  of  the  lake,  at  the  end 
of  the  Yesler  Way  Cable  Line  is  Leschi 
Park,  and  between  lies  Madronna  Park 
on  the  Madronna  Park  Line,  with  cable 
connections  on  James  Street  in  the  heart 
of  the  city.  On  the  north,  the  Seattle 
electric  system  connects  with  the  inter- 
urban  line  running  22  miles  to  Everett 
and  on  the  south  with  the  Puget  Sound 
Electric  Railway  extending  36  miles  to 
Tacoma.  This  great  system  and  the 
power  plants  which  supply  it  have  been 
developed  by  the  Stone  &  Webster  En- 
gineering Corporation  of  Boston. 

To  meet  the  demand,  plants  have  been 
built  and  are  now  operating  on  the  White 
River,  the  Puyallup,  the  Snoqualmie  and 
the  Noosack.  The  capacity  of  these 
plants  is  over  80,000  horsepower,  or 
about  60  per  cent,  of  all  developed  power 


THE    PUGET    SOUND     COUNTRY— SOLID    LINES    SHOW    RAIL 
WAYS;    DOTTED,    TRANSMISSION    LINES 


in  the  district.  The  Noosack  is  as  yet 
a  separate  system,  to  the  north  of  Seattle, 
with  a  power  plant  and  40  miles  of  trans- 
mission lines  running  to  Bellingham. 

In  the  foot-hills  of  Mt.  Rainier,  1,700 
feet  above  sea  level,  is  located  the  head- 
works  of  the  Puyallup  development.  The 
Puyallup  River  rushes  in  a  series  of  cas- 
cades through  a  deep  rocky  gorge  to  the 
northwest.  For  ten  miles  along  the 
southern  face  of  the  gorge,  higher  and 
higher  above  the  river,  runs  a  timber 
flume  carrying  a  standard  gauge  track 
for  gasoline  inspection  cars.  Through 
this  flume  the  water  flows  evenly  from 
the  intake  to  a  large  reservoir  above  the 
power  house.  Then  from  a  concrete 
forebay  built  within  the  reservoir,  it  is 
led  several  hundred  feet  in  pipes  to  the 
brink  of  the  gorge,  where  it  enters  four 
steel  penstocks  and  drops  872  feet 
to  the  power  house  at  the  river's 
edge.  The  power  house  contains 
four  units  of  3,500  kw.,  or  ap- 
proximately 19,000  horsepower. 

Thirty  miles  away,  to  the  east 
of  Seattle,  the  Snoqualmie  River 
drops  over  a  perpendicular  cliff 
270  feet  high.  Just  above  these 
falls  are  the  dam  and  intake  of 
the  Snoqualmie  development. 

A  low,  rock  filled,  timber  crib, 
part  of  a  previous  development, 
diverts  the  flow  to  a  concrete  in- 
take leading  to  a  tunnel,  1,000 
feet  long  and  twelve  feet  in  diam- 
eter, cut  through  the  rocky  crest 
of  the  hill.  The  tunnel  emerges 
from  the  hillside  in  a  concrete 
forebay  cut  in  a  jutting  shoulder 
of  rock  looking  directly  down 
upon  the  power  house.  Through 
a  penstock.  470  feet  in  length, 
the  water  goes  from  the  forebay 
down  the  steep  hillside  under  a 
head  of  284  feet. 

To  get  the  machinery  and  sup- 
plies for  this  development  onto 
the  job,  a  spur  was  run  from 
the  tracks  o\  the  Croat  Northern 
Railroad,   on    the    south    side   of 
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SECOND   AVENUE   AT   NIGHT— SEATTLE'S    "GREAT 
WHITE    WAY" 

the  Snoqualmie,  to  a  car  ferry  above  the 
falls.  The  standard  railroad  cars,  loaded 
with  equipment,  were  switched  from  the 
main  line,  ferried  across  the  river, 
hoisted  up  one  incline  railway  and  low- 
ered down  another  by  electric  hoists  to 
the  power  house. 

The  present  installation  consists  of 
one  10,000  horsepower  Francis  type  tur- 
bine direct  connected  to  a  7,000  kw. 
generator,  but  the  ultimate  development 
will  have  three  such  units  and  three  pen- 
stocks. Power  is  transmitted  to  Seattle, 
Tacoma  and  Everett. 

On  an  elevation,  24  miles  southeast 
of  Seattle,  and  ten  miles  east  of  Tacoma, 
is  Lake  Tapps,  the  main  storage  reser- 
voir of  the  White  River  Development. 
It  lies  in  a  large,  natural  basin  and 
around  and  beyond  it  is  a  plateau, 
stretching  away  on  the  east  to  the  Cas- 
cade Mountains  and  the  upper  reaches 
of  the  White  River. 

A  mile  west  of  the  lake  this  plateau 
begins  to  drop  abruptly  to  the  floor  of 


the  White  River  Valley,  500  feet  below. 

The  development  has  taken  advantage 
of  this  situation  by  diverting  the  White 
River  at  a  point  seven  miles  southeast 
of  the  lake  and  leading  part  of  its  waters 
through  flumes,  artificial  basins,  canals 
and  natural  valleys  across  the  plateau 
to  the  lake,  and  thence  by  canal  tunnel 
and  penstocks  to  the  power  house. 

The  storage  capacity  of  Lake  Tapps 
is  about  2,250,000,000  cubic  feet,  a  re- 
serve that  gives  the  White  River  Plant 
the  unique  distinction  of  being  able,  if 
necessary,  to  operate  at  nearly  its  full 
present  capacity  of  40,000  horsepower 
for  a  month  on  storage  alone.  The  plant 
balances  the  load  on  the  entire  system 
of  developments,  and,  since  its  operation 


SNOQUALMIE  FALLS  IN  1909.  WITH  A  SHEER 
DROP  OF  270  FEET,  IT  MADE  POSSIBLE  TWO 
GREAT  PLANTS  WHICH  FURNISH  LIGHT  AND 
POWER    TO    SEATTLE 
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ONE   OF   THE   PLANTS  AT   SNOO,UALMIE.      HERE    THE   WATER  FALLS  UNDER   A  HEAD   OF  284  FEET 
TO    THE    TURBINE    AT    THE    RIVER'S    EDGE 


began,   the   steam    relay   in    Seattle   has 
been  practically  idle. 

This  in  brief  is  an  outline  of  the  water 


power  developments  of  the  Puget  Sound 
District  as  it  is  known,  and  which  sup- 
ply Seattle  with  the  greater  part  of  its 
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current.  Seattle  maintains  stoutly  that' 
it  is  the  "City  of  Light,"  though  there 
are  numerous  other  centers  that  aspire  to 
that  distinction.  There  certainly  is  light 
in  Seattle  and  lots  of  it,  and  electricity 
is  used  for  power  as  freely  as  for  glow- 
ing filaments.  It  takes  power  to  run 
street  cars  in  Seattle,  for  when  you  are 
not  going  down  hill,  you  are  climbing 
most  discouragingly  up  hill — there  are 
no  level  stretches.  Some  of  these  hills 
used  to  be  the  limit,  until  some  one  hit 
upon  the  idea  of  setting  up  huge  electric 
driven  pumps  which  drew  water  from  a 
lake  and  squirted  it  against  the  hills  with 
terrific  force,  washing  them  away,  a 
river  of  mud,  into  the  lake  and  making 
new  land.  To  make  itself  big  and 
bustling  and  modern  in  every  way  the 
city  has  had  to  fight  and  fight  hard 
against  some  of  these  adversities  of 
Nature,  but  in  doing  so  has  turned 
against  Nature  her  own  most  powerful 
weapon — Electricity. 


Electric   Stimulation  for  Babies 


Mr.  T.  Thorne  Baker,  the  electrical 
expert  connected  with  The  Daily  Mirror, 
London,  who  recently  made  some  experi- 
ments in  raising  chickens  under  the  influ- 
ence of  high  frequency  current,  now  pro- 
poses to  do  the  same  thing  with  babies. 

"No  kind  of  food  seems  to  do  some 
weakly  babies  any  good,"  says  Mr.  Baker. 
"I,  as  recently  stated  in  The  Daily  Mir- 
ror, propose  to  use  an  electrically  charged 
cot,  in  which  the  baby  is  put  to  sleep  for 
about  20  minutes  at  a  time. 

"The  physician  is  at  present  experi- 
menting on  little  animals,  such  as  guinea 
pigs,  and  in  a  few  days  we  shall  begin 
with  the  babies." 

Mr.  Baker's  intended  experiment  is  to 
place  babies  near  high  frequency  currents, 
which  would  be  switched  on  while  the 
child  sleeps  in  a  little  bed,  placed  inside  a 
special  coil. 

"The  result,"  he  said,  "will  be  that 
while  treatment  is  in  progress  the  elec- 
tro-magnetic vibrations  will  pass  back 
and  forth  right  through  their  bodies."' 


Up-to-Date  Scrubbing 

A  strong  man  behind  a  scrubbing 
brush  can  do  excellent  work,  but  in  these 
days  of  special  attention  to  the  relative 
cost  of  work  it  has  been  found  that  this 
is  an  expensive  method. 

The  illustration  shows  an  International 
electric  scrubbing  machine  at  work   on 
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SCRUBBING    THE    STEPS    OF    THE    NEW    YORK 
LIBRARY 

the  steps  of  the  New  York  Public 
Library.  The  use  of  the  machine,  which 
weighs  only  75  pounds,  results  in  great 
saving  of  time  and  labor. 

Powder  Exploding  Box 

In  the  article  on  "Some  Secrets  of 
Electrical  Stagecraft,"  July  issue,  the 
drawing  of  the  powder  exploding  box 
shows  same  with  a  cover  in  place.  The 
box  should  obviously  have  been  shown 
without  a  cover.  With  a  cover  on  the 
explosion  would  be  real.  Smokeless 
powder  should  be  used,  as  black  powder 
would  make  smoke  enough  to  cause 
choking  and  coughing  in  the  audience. 
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The  Woolworth  Building — King 
of  Skyscrapers 

In  the  erection  of  the  world's  newest 
skyscraper,  the  Woolworth  Building  in 
New  York,  no  other  power  than  electric- 


BY    FALL     THIS    750    FOOT    BUILDING    WILL 
COMPLETED,     TOWERING     50    FEET     ABOVE 
THE    METROPOLITAN    TOWER,    PRESENT 
KING  OF  SKYSCRAPERS 


ity  is  being  used  for  operating  the  engines 
that  hoist  the  thousands  of  tons  of  steel 
and  other  material  that  are  being  put  in 
this  45-story,  750-foot  high  building.  By 
the  fall  it  will  be  completed,  towering 
50  feet  over  the  Metropolitan  Tower,  the 
present  king  of  skyscrapers. 

When  completed  there  will  have  been 
put  into  the  Woolworth  Building  130,000 
tons  of  material.  There  are  six  80-horse- 
power  hoisting  motors  and  another  of  40 
horsepower,  and  when  their  work  is  com- 
pleted they  will  have  hoisted  21,000  tons 
of  steel. 

Seventeen  million  bricks  are  being  used 
which  weigh  42,500  tons,  the  glazed  terra 
cotta  weighs  7,500  tons  and  the  fireproof 
flooring  and  arches  weigh  32,000  tons 
more.  All  of  this  material  is  carried  to 
the  upper  floors  on  freight  elevators  and 
hod  hoists.  There  are  ten  of  these  ele- 
vators, operated  by  40-  and  50-horse- 
power  motors.  The  hoisting  machinery 
is  set  on  one  of  the  lower  floors  and  a 
system  of  bell  signals  tells  the  operator 
when  to  start  and  stop  his  car.  The  con- 
crete is  also  carried  on  these  hoists  after 
having  been  prepared  in  the  sub-base- 
ment. Four  motors  of  fifteen  horsepower 
each  partially  mix  this  material.  After 
it  has  been  delivered  to  the  masons  on 
the  upper  floor  more  water  is  added  to 
bring  it  to  the  right  consistency.  This 
water  is  carried  through  a  temporary  in- 
stallation of  plumbing  that  reaches  hy- 
drants to  every  floor,  and  is  kept  in  circu- 
lation by  two  fifteen-horsepower  pumps, 
while  a  third  pump  of  50  horsepower  is 
required  to  keep  the  cellar  dry.  For  the 
compressed  air  required  to  hammer  the 
heads  of  the  rivets  in  place  air  com- 
pressors of  50  and  25  horsepower  are 
required. 

Two  hundred  arc  lights  and  a  thousand 
incandescent  lamps  provide  light  for  the 
workmen  on  the  darkened  floors.  Cur- 
rent for  the  lights  and  motors  is  supplied 
by  the  New  York  Edison  Company. 
There  are  fourteen  meters  on  the  service 
board  and  a  force  of  six  electricians 
keeps    the    wiring    up    to    the    progress. 
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Rush    and    Slack    Hours    in    a 
Telephone  Exchange 

During  the  rush  hours  of  the  day's 
work  every  "position"  in  a  great  tele- 
phone   exchange    requires    an    operator. 


sists  of  a  small  induction  coil,  condenser-, 
and  batteries  in  a  case  carried  on  the 
back.  Two  flexible  wires  lead  to  two 
insulated  copper  terminals,  and  by  apply- 
ing these  to  the  parts  of  the  motor  or 
switchboard   the   operator   notes   by   the 


WHAT     RUSH     AND     SLACK     HOURS     MEAN     IN     A     TELEPHONE     EXCHANGE 


Calls  are  coming,  in  at  a  rapid  rate,  and 
it  is  as  much  as  one  girl  can  do  to  take 
care  of  the  few  hundred  incoming  lines 
which  terminate  on  the  board  directly  in 
front  of  her. 

When  the  lull  comes  at  the  end  of  the 
day  half  as  many  operators  will  do,  and 
in  the  middle  of  the  night  only  a  few  are 
required,  who  walk  back  and  forth  in 
front  of  the  long  board  making  the  few 
scattering  connections.  The  two  draw- 
ings illustrate  the  difference  between  the 
"rush"  and  the  "slack"  hours.  In  the 
latter  case  the  operator  takes  care  of  a 
position  on  each  side  of  her  usual  one, 
making  a  rather  long  reach. 


sounds  in  a  receiver  clamped  to  his  head 
what  the  trouble  is,  and  by  a  systematic 
search  finally  discovers  the  trouble  and 
remedies  it. 

The  great  advantage  of  this  device 
over  the  ordinary  testing  set  is  the  fact 
that  it  requires  no  one  to  turn  a  magneto 
crank,  and  the  entire  apparatus  is  light 
and  easy  to  carry. 


The  "Trouble  Hunter' 


The  electric  "trouble  hunter"  is  a 
unique  apparatus  used  by  the  modern 
electrician  for  locating  all  sorts  of  aches 
and  pains  in  nearly  every  kind  of  elec- 
trical device  on  the  market.  It  is  to  the 
testing  engineer  what  the  stethoscope  is 
to  the  doctor  who  makes  a  specialty 
of  heart  disease.  It  correctly  diagnoses 
cases  of  short  circuit,  open  circuit, 
grounds,  and  nearly  every  ailment  that  a 
piece  of  electrical  apparatus  is  heir  to. 
The  appliance  is  easily  portable  and  con- 
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The   Quartz   Mercury   Lamp  in 
Medicine 


Dreaded  germs  lurk  in  dark  places. 
Sunlight  destroys  them.  For  those  rea- 
sons health  flourishes  out  doors  while 
germs  and  disease  are  found  in  dark,  dis- 
mal places.  Sunlight  destroys  germs  be- 
cause it  contains,  besides  light  and  heat, 
ultra-violet  rays  which  have  wonderful 
medicinal  properties.    These  rays  are  de- 


QUARTZ   MERCURY   LAMP 


structive  to  animal  tissue  and  for  that 
reason  care  must  be  exercised  in  not  exi 
posing  parts  of  the  body,  especially  the 
eyes,  to  ultra-violet  light  of  appreciable 
intensity. 

It  is  the  ultra-violet  light  in  sunlight 
which  tans  exposed  portions  of  the  body. 
On  exposure  of  the  eyes  to  the  light  from 
a  quartz  mercury  tube  or  a  carbon  arc 
without  a  globe  intense  irritation  will 
result.  This  irritation  does  not  appear 
until  some  time  after  the  exposure,  and 


for  this  reason  unusual  care  is  necessary. 

All  of  us  are  familiar  with  the  mercury 
vapor  lamp  commercially  known  as  the 
Cooper-Hewitt  lamp.  This  bluish-green 
light  comes  from  the  luminous  vapor  con- 
tained in  the  highly  evacuated  glass  tube. 
A  modification  of  this  ordinary  glass 
mercury-tube  lamp  is  used  for  medicinal 
purposes.  For  the  glass  tube  is  substi- 
tuted a  clear  quartz  tube  which  is  trans- 
parent to  all  the  ultra-violet  rays.  Glass 
is  opaque  to  these  wonderful  rays  just 
as  wood  or  metal  is  opaque  to  ordinary 
light. 

One  form  of  the  quartz  mercury-vapor 
lamp  is  shown  in  the  figure.  It  is  called 
the  Uviol  quartz  lamp.  The  tubes  are 
held  on  arms  and  the  light  can  be  con- 
centrated on  any  portion  of  the  bodv. 
Skin  diseases  are  especially  treated  with 
satisfactory  results,  and  by  this  and  other 
apparatus,  ultra-violet  light  is  beginning 
to  rival  the  wonderful  X-rays  and  the 
mysterious  element  radium  in  medicinal 
practice. 

Prospecting  by  Electricity 

A  demonstration  of  a  system  of  ore 
finding  by  electricity  was  made  at  a  mine 
in  North  Wales,  where  it  was  shown  that 
a  hidden  vein  of  lead  ore  could  be  clearly 
located  by  this  means. 

This  mine,  the  Telacre,  is  situated  at 
Prestatyn,  and  for  some  while  it  had 
ceased  operation  for  the  reason  that  fur- 
ther working  would  be  attended  with 
considerable  loss.  The  tests  applied  fore- 
told the  presence  of  ore  in  new  places 
and  in  the  deeper  workings,  and  borings 
that  were  made  corroborated  the  predic- 
tions of  the  instrument. 

At  another  mine,  at  Cwmystwyth,  simi- 
lar success  was  had,  a  lode  of  lead  and 
blende  being  found  in  an  unsuspected 
place.  The  system  seems  to  depend  upon 
the  production  of  electric  waves  which 
are  affected  by  the  near  presence  of 
metallic  ore  in  the  ground,  the  position 
being  judged  by  means  of  that  wonder- 
ful detector  of  delicate  sounds,  the  tele- 
phone receiver. 
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The  Electrical  Wizard  of  Willis 
Island 


Close  to  the  Pennsylvania  shore  of  the 
Delaware  River,  about  five  miles  above 
Trenton,  N.  J.,  and  two  miles  below 
the  historic  Washington  Crossing,  lies  a 
beautiful  island.     Here  James  Willis  has 


if  he  is  at  home,  he  comes  for  you  in  a 
boat,  and  after  a  pleasant  greeting  rows 
you  over  to  the  island. 

The  island  contains  about  ten  acres 
and  is  densely  wooded.  Once  there  you 
walk  up  under  broad  spreading  trees  to 
the  house.  And  what  a  cozy  little  place 
it  is ! 


THE    ELECTRIC    WIZARD    OF    WILLIS    ISLAND    AND    HIS    BUNGALOW 


lived  alone  with  Nature  for  the  past  28 
years.  Here  he  built  with  his  own  hands 
the  first  bungalow  on  the  river,  and 
has  equipped  it  from  time  to  time  with 
all  the  up-to-date  conveniences  of  the 
city  home. 

Gifted  with  a  natural  bent  for  scientific 
work,  he  has  spent  his  spare  moments  in 
fitting  his  home  with  all  manner  of  in- 
genious electrical  contrivances,  so  that  it 
is  a  veritable  house  of  magic  and  mystery. 
There  are  in  all  about  150  connections, 
and  when  the  switches  are  closed,  it  is 
almost  impossible  to  move  a  muscle  or 
touch  a  thing  without  receiving  a  shock 
or  turning  on  the  lights  or  ringing  an 
alarm  bell. 

In  all  kinds  of  weather,  winter  as  well 
as  summer,  Mr.  Willis  has  lived  on  the 
island.  Between  April  and  October  he 
entertains  about  2,500  people,  and  his 
registry  book  shows  men  in  all  walks  of 
life  throughout  the  country.  To  visit 
the  bungalow  you  go  down  to  the  Penn- 
sylvania shore  of  the  Delaware  River 
and  hail  "Jini  Willis."    In  a  few  minutes, 


You  are  invited  to  enter.  The  house 
is  only  one  story,  but  everything  spells 
solid  comfort,  and  as  you  cross  the 
threshold  into  the  living  room  you  are 
most  agreeably  surprised.  There  are 
easy  chairs,  a  large  center  table  covered 
with  the  latest  books  and  magazines, 
electric  lights,  a  telephone,  an  electric 
heater — everything,  in  fact,  to  make  life 
comfortable. 

After  you  have  taken  it  all  in,  the  fun 
begins. 

On  each  side  of  the  room  you  may 
notice,  if  you  are  a  close  observer,  two 
switchboards.  One  controls  a  600-volt 
connection  with  a  trolley  line  en  the 
Pennsylvania  side,  which  furnishes 
power  for  the  lights,  heater  and  other 
devices.  The  other  controls  a  network 
of  apparatus  operated  automatically  by 
a  system  of  over  100  dry  cells.  There 
are  150  connections  in  the  house. 

Mr.  Willis  moves  a  few  switches,  and 
you  find  you  can  scarcely  stir  or  touch 
a  thing  without  closing  an  electric  cir- 
cuit.    Immediately  the  lights  go  on  and 
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a  gong  rings.  If  you  pick  up  a  book, 
a  pipe,  or  lift  the  lid  of  his  tobacco  jar, 
you  start  an  alarm.  You  cannot  sit 
down,  move  a  shade,  open  a  window, 
turn  a  door  knob,  or  take  down  the 
broom  without  an  electric  alarm  ring- 
ing. You  can't  even  take  a  pin  from  his 
pin  cushion,  or  a  toothpick  from  its 
holder,  nor  can  you  even  turn  the  water 
into  the  lavatory  without  the  same  result. 

The  bedroom  offers  more  surprises.  It 
looks  like  any  ordinary  cozy  sleeping 
apartment,  but  here,  too,  his  electrical 
science  has  been  employed.  When  the 
proprietor  lays  himself  in  bed  all  the  cur- 
tains come  down  with  a  click  and  the 
lights  go  out  automatically,  without  the 
touching  of  a  switch.  As  soon  as  he 
raises  his  head  from  the  pillow  in  the 
morning  the  lights  and  window  shades  go 
up  again.  Every  part  of  the  house  is 
fitted  up  in  this  manner.  At  night  time, 
when  the  curtains  are  pulled  down  to 
keep  outsiders  from  seeing  in,  the  lights 
go  on  automatically  as  soon  as  the  cur- 
tains start  to  lower. 

The  most  unique  and  interesting  piece 
of  work  in  the  whole  place  is  an  elec- 
trical alarm  clock.  Mr.  Willis  made  this 
from  a  tomato  can,  a  small  desk  clock, 
and  part  of  an  arm  of  a  pair  of  drawing 
compasses. 

The  clock  is  supported  face  up  on  a 
vertical  rod.  The  can  rests  upon  the 
face  of  the  clock  and  is  so  attached  to 
it  that  as  the  hour  hand  moves  the  can 
rotates  on  its  axis,  making  one  complete 
revolution  every  twelve  hours.  Around 
the  surface  of  the  can,  near  the  top, 
runs  a  paper  band,  which  is  divided  into 
twelve  equal  parts  to  represent  the  hours. 

In  front  of  the  clock  is  a  vertical  hand. 
The  compass  arm  may  be  attached  to  the 
top  of  the  can  like  a  clothespin.  Place  it 
above  any  hour  mark,  and  when  that 
mark  gets  around  to  the  stationary  hand 
again  the  compass  arm  touches  a  pro- 
jecting rod,  closing  the  electric  circuit. 
Then  the  lights  all  go  on,  the  shades  are 
all  automatically  lifted,  and  a  twelve- 
inch    gong   sounds    loud    enough   to   be 


heard    across   the    river.      It   is   a   most 
efficient  alarm  clock. 

Mr.  Willis  himself  says  the  house  is 
one  of  the  most  perfect  burglar-proof 
structures  in  existence,  for  the  very  in- 
stant anything  is  touched  this  enormous 
gong  sounds,  or  the  lights  are  lit,  or 
both,  and  if  it  is  an  intruder  at  the  win- 
dow, the  curtains  rise,  showing  who  the 
miscreant  is. 


The  Phonograph  as  an  Automo- 
bile Alarm 


A  decided  innovation  in  automobile 
alarms  is  promised  through  an  invention 
patented  by  Joseph  H.  Erickson,  San 
Francisco,  Cal.     The  device  is  a  phono- 


graph so  constructed  that  it  may  be  at- 
tached to  the  front  of  an  automobile. 
Spoken  or  musical  warnings,  according 
to  the  fancy  of  the  owner,  may  be  used. 
By  pressing  a  foot  lever  or  a  push  button 
the  alarm  may  be  repeated  as  often  as 
desired. 


A  Lonely  Cable 


An  emerald  set  in  a  pear-shaped  la- 
goon, a  ring  of  pink  coral,  a  shimmer  of 
white  where  the  beach  slides  down  to 
meet  the  chameleon  sea,  the  tops  of 
cocoanut  palms  moving  gently,  a  jumble 
of  low  roofed  houses,  two  windmills  spin- 
ning lazily  in  the  breeze,  and  beyond,  the 
blue  tropical  sky  reaching  out  to  meet  the 
vague  horizons — that  is  Midway  Island,  a 
lonely  cable  station  in  mid-Pacific. 

If  you  look  upon  the  charts,  you  will 
see  that  it  is  half  way  between  California 
and  China,  half  way  between  Australia 
and  Alaska.  And  if  at  the  risk  of  inac- 
curacy you  care  to  continue  the  allitera- 
tion you  may  say,  half  way  between 
Vladivostok  and  Valparaiso.  Of  course 
Midway  is  the  most  important  station  on 
the  Commercial  Pacific  cable.  It  is  the 
place  whereon  rests  the  long  arm  of  Elec- 
tricity while  reaching  to  connect  two 
worlds.  It  is  the  border  of  the  Western 
Empire ;  at  the  gate  of  the  mystic  Orient. 
It  is  where  Yesterday  going  West  meets 
Today  coming  East. 

Here  is  the  little  hut  that  throbs  with 
the  news  of  the  world — and  does  not 
care.  Here  are  the  cable  operators, 
silent  men,  watching  day  and  night  the 
incessant  swing  of  the  Morse  code.  Here 
unreels  the  panorama  of  the  world — its 
tragedies,  its  joys,  its  commerce, .  its 
affairs  of  state.  From  the  East  it  turns, 
a  kaleidoscope,  the  siphon  recorder.  And 
always  there  are  men  waiting  to  read  it, 
to  relay  every  dot  on  the  last  leap  under 


the  seas  to  the  West.  And  from  the 
West  it  comes  to  the  little  hut,  faint  and 
weak,  weary  with  its  long  race,  only  to 
be  caught  and  hurled  toward  the  China 
Seas.  A  lonely  little  island,  to  be  sure, 
but  wonderfully  important — an  outpost 
on  the  borders  of  two  empires. 

Few  people  know  it  exists.  Only  the 
cable  men  and  those  who  have  sailed  the 
South  Seas  look  intelligent  if  you  men- 
tion the  word  Midway.  Most  people 
think  you're  talking  about  some  World's 
Fair.     Which  is  to  be  expected. 

Life  at  the  little  station  is  loneliness 
sublime.  Recently  Midway  came  into  the 
news.  People  saw  its  name  buried  in  a 
little  paragraph  in  the  newspapers.  The 
Pacific  cable  had  broken  down.  The 
break  was  at  Midway.  A  cable  ship  had 
set  sail  from  Seattle  to  repair  it. 

Then  Midway  was  forgotten.  In  the 
little  hut  the  signal  began  to  sound.  East 
met  West  again  and  Midway  vanished 
from  the  thoughts  of  men.  Still  the 
siphon  is  swinging  back  and  forth  in  the 
isolated  hut;  still  the  news  is  being 
caught  and  sent  racing  on  under  the 
seas. 

On  the  Midway  sands,  clear  white,  the 
product  of  the  leaching  of  the  dead  coral 
by  the  rains,  the  sun  blazes  eternally.  It 
blazes  the  same,  day  after  day — just  a 
glaring  rim  that  seems  to  run  down  to  the 
sea  to  get  cool.  And  on  the  people  of 
the  island  the  men  and  women,  a  score  of 
them,    the    sun  ,has   left    its   mark — the 
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in  Mid-Pacific 
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awful  mark  of  the  tropics.  It  has  made 
their  faces  brown  and  drawn,  their  eyes 
a  little  sunken,  a  little  expressionless. 
Most  of  them  wear  thick  blue  goggles. 
Otherwise  they  would  go  blind.  All  vari- 
ety has  gone  from  their  lives.  Always 
the  sun  burns  fitfully ;  always  when  the 
rain  comes  it  comes  at  the  same  time ; 
always  when  a  breeze  blows  it  blows 
from  the  same  corner  of  the  horizon ;  al- 
ways when  the  sand,  picked  up  along  the 
beach  by  some  sudden  gust,  whirls  and 
dances,  it  does  the  same  dance  that  it  did 
yesterday,  today — tomorrow,  forever. 

Always,  Electricity,  the  voice  that  con- 
nects Midway  with  the  outer  world,  talks 
the  same  way.  Even  when  it  tells  of 
great  news — perhaps  of  an  empire  being 
overturned — it  never  lifts  the  inflection. 
And  so  when  day  after  day  the  whole 
world  passes  through  a  little  hut,  those  in 
the  hut  are  apt  to  become  weary.  To 
them  it  is  an  old  story.  They  are  like  a 
newspaper  man,  growing  cynical.  There 
can  be  no  change,  in  Midway. 

Only  four  times  a  year  is  the  monotony 
broken.  Even  then  it's  the  same.  The 
break    comes    on    certain    days    in    the 
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year.  Every  three  months  the  sails  of  a 
schooner  appear  in  the  lagoon.  It  is  the 
supply  schooner  from  Honolulu,  bringing 
mail  from  the  home,  newspapers,  food. 
Sometimes  a  new  operator  is  swung  over 
the  side  of  the  schooner.  Perhaps  he 
comes  to  take  the  place  of  one  of  those 
who,  crazed  by  the  monotony  of  the 
place,  must  return  home.  Perhaps  he  just 
moves  in  a  routine  of  things,  coming  to 
relieve  a  man  whose  turn  of  service  is 
ended.  But;  strange  as  it  may  sound,  the 
cable  company  will  tell  you  that  they 
have  more  applications  than  they  can  fill, 
for  berths  at  Midway.  Every  operator 
must  sign  a  five  years'  contract,  but 
if  the  solitude  of  the  place  overcomes 
him,  there  is  always  someone  in  the  States 
eager  for  his  post. 

Only  the  other  day  I  met  a  man  who 
had  been  to  Midway.  Erom  him  I 
learned  something  about  life  on  the 
island,  some  of  its  wild  history  ami  a 
place  that  he  called  "The  Great  Bird 
Park  of  the  Pacific."  He  told  me  thai 
the  present  population  of  the  island  was 
23  persons.  T  asked  him  to  enumerate. 
and  he  said  they  were  the  superintendent 
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of  the  cable  station  and  his  wife,  a  chief" 
operator,  also  married,  a  physician,  a 
crew  of  operators  and  a  few  laborers. 
He  also  added  to  the  list  two  donkeys, 
two  cows,  and  two  canaries.  This  reads 
like  the  passenger  list  of  the  Ark,  but 
it's  just  a  coincidence  that  the  animals 
were  dealt  in  pairs. 

Then  I  asked  him  how  it  was  that 
Midway  came  to  be  selected  as  the  cable 
station.  But  before  answering  me  he  told 
me  something  about  the  wild  history  of 
the  place.  It  seems  that  from  the  time 
men  first  sailed  the  tropical  seas  Mid- 
way has  been  a  graveyard  for  their 
ships.  Like  all  uncharted  and  unlighted 
islands,  its  beach  is  strewn  with  the 
broken  bones  of  many  sailing  vessels. 
Just  beyond  the  cable  station  one  may 
find  the  remains  of  some  Japanese  junk, 
dry  planks  bleaching  in  the  torrid  sun. 


Further  on  are  the  signs  of  other  wrecks, 
jagged  spars  sticking  up  out  of  the  sand 
— the  shafts  of  the  graves. 

And  the  island  has  its  stories  of  these 
wrecks.  There  is  the  tale  of  the  Wander- 
ing Minstrel,  Swiss  Family  Robinson  sort 
of  a  story,  with  Captain  Walker  and  his 
family  living  on  the  island  after  the  crew 
had  died  of  scurvy.  For  fourteen  months 
they  lived  on  the  fish  they  were  able  to 
catch,  the  birds  they  killed  and  such  eggs 
and  fruit  as  they  found.  Then  a  schooner 
came  from  Honolulu  and  took  them  off. 

And  there  is  the  story  of  how  the 
Pacific  Mail  Company,  wanting  a  coal- 
ing station,  annexed  the  island,  naming 
it  Midway ;  how  the  Lackazvanna,  com- 
manded by  Captain  William  Reynolds, 
landed  marines,  erected  a  shed  and  stored 
a  little  coal  in  a  neat  pile.  For  this  ex- 
ploit was  only  an  object  lesson  for  old 
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King  Kamehameha  V.  This  Hawaiian 
monarch,  forgetting  all  that  the  Pacific 
Mail  had  done  for  him,  tried  to  collect 
high  revenue  for  a  coaling  station  at 
Honolulu.  So  the  company  organized 
the  reserve  at  Midway  just  as  a  blind. 
And  seeing  his  country  apparently 
about  to  be  cut  off  from  the  regular 
route  of  travel,  the  old  King  came  to 
terms.  Today  the  pile  of  coal  may  still 
be  found  at  Midway.  But  washed  by 
the  tropical  rains,  neglected  and  forgot- 
ten, it  is  just  a  pile  of  soft  dark  rock, 
brittle  like  coke,  but  with  all  the  com- 
bustion gone  from  it. 

In  due  time,  however,  the  seizure  by 
the  Lackawanna  was  pronounced  uncon- 
stitutional. 

Then  came  Kalakaua,  the  dreamer  of 
the  South  Seas,  who  proposed  an  empire 
of  the  Pacific  with  Hawaii  at  its  head.  Ac- 
cordingly he  annexed  Midway  and  other 
adjacent  islands,  but  that  was  all.  The 
empire  never  emerged  from  the  mists. 
Finally  Kalakaua  ceded  the  island  to  this 
country  and  Congress  accepted.  And  so 
Midway  basked  peacefully  in  the  sun 
until  the  Nero  reached  it  during  the  sur- 
vey for  the  American  cable  across  the 
Pacific.  That  was  in  May  of  1899.   Four 


years  later  the  cable  was  laid  and  Mid- 
way, the  desolate  speck,  had  become  an 
all-important  link  in  the  electrical  band 
around  the  world. 

And  then  the  man  who  had  been  there 
told  me  about  the  "bird  park,"  a  surpris- 
ing preserve  of  glistening  sand,  coarse 
grass,  and  blue  sea.  He  told  me  that 
from  Midway,  extending  toward  Nihoa, 
the  nearest  Hawaiian  island,  lies  a  na- 
tional sea  bird  preserve — 1,500  miles  of 
water  and  sand,  where  the  albatross 
dance,  clumsy  things,  yet  bending  to  their 
minuets  with  tropical  rhythm.  He  told 
me  that  it  was  a  place  patroled  by  a  reve- 
nue cutter.  I  think  he  called  the  boat 
the  Thetis.  I  know  he  said  it  was  busy 
rounding  up  Japanese  poachers  who  con- 
tinually invaded  the  preserve.  He  said 
that  the  park  contained  a  number  of  birds 
beyond  reckoning.  He  called  them  a 
million,  merely  as  a  unit  of  reckoning. 
He  could  have  said  quintillion  and  he 
wouldn't  have  exaggerated. 

If  we  are  to  believe  the  superintendent, 
life  there  is  very  satisfactory.  It  always 
is  to  the  man  who  yields  to  the  tropics, 
lets  the  sun  get  into  his  head — becomes 
what  Jack  London  calls  a  "Son  of  the 
Sun." 


Hydro-Electric  Wonders  in  California 

By  ARCHIE  RICE 

This  is  the  third  article  of  the  series.  The  first  described  how  a  famous  gold 
bearing  river  was  diverted  to  produce  hydro-electric  pozver  for  the  operation  of  huge 
gold  dredges.  The  second  told  of  the  original  Yuba  River  project  and  its  relation  to 
the  deep  gold  mines  of  the  famous  Mother  Lode.  The  fourth  and  last  article  of  the 
series,  which  will  appear  in  an  early  issue,  will  present  one  of  the  largest  installa- 
tions on  the  West  Coast,  with  its  40  miles  of  -flumes  and  ditches  leading  the  water 
to  its  final  terrific  drop  of  1,450  feet,  or  over  a  quarter  of  a  mile. — Editorial  Note. 


CHANGING   MOUNTAIN    SNOWFLAKES   INTO    CITY  LIGHTS 


Fred  is  a  portly  chap,  ruddy  and  Eng- 
lish. 

We  were  standing  on  a  street  corner 
at  the  top  of  one  of  San  Francisco's 
dozen  high  hills. 

"I  say,  what's  all  that — the  lights?" 
inquired  Fred,  with  a  forward  sweep  of 
the  hand. 

"That's  a  20-mile  stretch  of  cities  and 
towns  along  the  east  side  of  San  Fran- 
cisco Bay.  At  the  extreme  left  is  Rich- 
mond, an  oil  refinery  and  manufacturing 
city  of  10,000  people  ;  then  the  little  town 


Lumber  railway  down 
the  mountain  and 
across   the  Yuba 


of  Albany ;  then  the  hillside  residential 
city  of  Berkeley,  with  its  41,000  people, 
and  the  great  state  university  with  about 
3,500  students ;  then  the  city  of  Oakland, 
with  its  150,000  people,  and  then  the 
quiet  community  of  Alameda,  where 
dwell  about  20,000  people." 

"But  the  lights?"  persisted  Fred; 
"they  appear  to  be  electric,  and  quite  like 
a  million  of  them." 

"Those  lights,"  I  explained,  "are  made 
from  mountain  snowflakes." 

"In  the  mountains  off  behind  all  those 
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lights,"  I  continued,  in  answer  to  an 
amazed  query,  "are  the  generating 
plants,  converting  snowflakes  into  incan- 
descent lights  for  the  coast  cities." 

Because  he  said  he  would  like  jolly 
well  to  see  it  done,  the  next  forenoon  we 
started  to  see  the  source  of  all  this  light, 
first  by  ferry  across  the  three  mile  stretch 
of  waters  to  the  projecting  Oakland  pier. 
The  ferry  boat  disgorged  its  throng  of 
humanity,  streaming  forth  like  a  dark 
flood  that  had  burst  through  the  restrain- 
ing dam  in  three  great  openings.  Fred 
and  I  were  carried  along  with  the  cur- 
rent to  a  score  of  local  and  suburban  and 
main  line  trains  waiting  on  parallel 
tracks  under  an  enormous  glass  roofed 
shed. 

After  towns  and  farms  and  factories 
had  been  rapidly  thrust  past  our  win- 
dows for  an  hour,  during  which  Fred 
critically  studied  a  copy  of  the  London 
Illustrated  News,  I  interrupted  him  in 
his  devotions. 

"See  that  high  skeleton  tower  on  that 
hill  over  there  across  the  water?  See 
those  wires  crossing  to  our  side?  This 
is  the  upper  end  of  San  Francisco  Bay. 
I  want  you  to  get  a  good  look  at  those 
wires.  That  is  the  longest  aerial  cable  in 
the  world.  Each  of  those  wires  is  a 
metal  rope  almost  an  inch  in  diameter. 
There  are  four  of  them.  They  stretch 
a  distance  of  more  than  6,000  feet,  which 
is  something  more  than  a  mile.  The 
lowest  one  is  206  feet  above  the  high 
water  surface  of  the  bay.    And  through 
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three  of  them  there  is  constantly  flowing, 
day  and  night,  electric  current  at  a  pres- 
sure of  60,000  volts.  That  is  what  car- 
ries lights  to  those  cities  you  saw  last 
night  and  power  to  all  the  factories  we 
passed." 

Toward  evening  we  got  off  at  a  little 
town  called  Colfax,  possibly  2,500  feet 
above  the  waters  of  the  bay.  There  a 
tiny  train  was  wheezing  impatiently  on 
a  siding.  We  boarded  it  and  the  little 
cars  rocked  to  the  vibration  of  our  steps. 
Then  we  wound  through  wooded  ridges 
and  crossed  deep  ravines  on  trestles  that 
were  like  huge  stilts.  The  front  end  of 
the  train  shrieked  and  shrieked,  and  the 
piercing  notes  echoed  from  afar,  flung 
back  by  the  mountain  ridges  and  the 
depth  of  the  canons. 

"Nevada  City !"  announced  the  brake- 
man  finally,  and  he  commenced  turning 
down  and  blowing  out  the  little  oil  lamps. 

We  were  inside  a  hollow  globe.  Above 
us,  quite  near,  was  the  curve  of  the  sky 
studded  with  stars.  About  us,  like  a 
deep  dish,  rose  the  slopes  of  a  concave 
town,  aglitter  with  hundreds  of  electric 
lights. 

Before  five  the  next  morning  we  were 
on  the  road  in  a  mountain  rig,  behind 
two  rangy  horses.  We  passed  great 
deep  mines  in  the  gray  of  early  dawn, 
and  heard  the  rumbling  of  the  incessant 
tramp  of  the  ore  crushing  stamp  mills. 
Four  thousand  feet  down  in  the  earth 
men  were  still  working  on  the  night 
shift,  toiling  by  electric  light.     The  ore 
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cars  and  the  hoists  and  the  stamp  mills 
were  moving  by  electric  impulse. 

The  road  went  down  and  down  for  a 
mile  and  then  up  and  up  for  another 
mile,  but  always  down  or  up. 

"These  roads  don't  seem  to  be  paved 
at  all,"  he  observed. 

A  half  hour  before  noon  we  came  to 
the  top  of  a  long  wooded  ridge.  Far 
down  in  a  ravine  was  another  river.  We 
unhitched  the  horses  and  left  them  in  a 
shed  where  there  was  some  hay. 

"And  now  what?"  ventured  Fred. 

"A  little  stroll  down  to  the  power 
house.  It's  only  about  a  mile.  But  it's 
too  steep  for  a  wagon  road." 

"Look!"  exclaimed  Fred;  "there's  a 
bath  house  on  the  creek  down  there ! 
You  know,  I'd  like  jolly  well  to  have  a 
bath  after  that  dusty  ride." 

"You  mean  that  long  white  building 
on  the  edge  of  the  river?"  I  asked. 
"Well,  that  little  thing  is  the  length  of 
a  city  block,  and  it's  40  feet  wide,  and  full 
of  thousands  of  dollars'  worth  of  big 
electric  generators  and  transformers, 
with  sets  of  giant  waterwheels  down  in 
the  basement.  It's  built  of  solid  granite 
and  lined  inside  with  cement  and  braced 
and  girded  with  steel  bars.  That  little 
creek  you  see  way  down  there  is  the 
Yuba  River.  Those  streams  you  see 
spurting  out  from  the  building  would 
tear  down  a  whole  London  block  as  if 
it  were  so  much  beach  sand  piled  up  by 
children  at  play. 

"That  cleared  swath  stretching  off 
there  to  the  left  along  the  river  is  the 

The     Colgate 
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route  of  one  of  the  power  lines,  the  one 
that  we  saw  crossing  that  strait  by  the 
longest  aerial  span  in  the  world.  Your 
cute  little  bathhouse  down  there  is  a  mile 
from  here,  and  in  it  is  constantly  being 
generated  nearly  20,000  electric  horse- 
power. 

"This  pole  right  here  by  us  carries 
some  of  that  power  back  to  help  run 
those  mines  over  at  Nevada  City  and 
Grass  Valley.  There  is  another  over  to 
other  mines.  Three  other  high-voltage 
power  lines  extend  from  that  plant  down 
there.  Each  carries  current  at  60,000 
volts.  They  start  off  down  river  along 
that  wide  cleared  right-of-way.  They 
make  a  beeline  over  ridges  and  across 
country.  Men  patrol  them  constantly  to 
watch  the  wires  and  to  guard  against 
forest  fires.  One  line,  61  miles  long, 
serves  the  city  of  Sacramento,  and  two 
others  extend  one  hundred  and  forty 
miles  clear  on  to  Oakland  and  spangle 
all  the  east  side  of  San  Francisco  Bay 
with  those  myriad  lights  you  saw  from 
afar  the  other  night." 

"Nevada  has  sage-brush  like  that  on 
those  hills  over  there,  has  it  not?"  inter- 
rupted Fred. 

"Not,"  I  echoed.  "That  sage-brush 
you  see  all  over  those  ridges  is  pine 
trees. 

"That  bald  spot  up  to  the  left  behind 
your  little  bathhouse  is  the  clearing  they 
made  for  the  stables.  They  lead  the 
horses  and  mules  up  and  down  to  and 
from  that  spot  night  and  morning.  That 
thing  that  looks  like  a  little  bungalow 
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off  there  at  the  left  of  the  bathhouse  is 
a  big  boarding  house  for  the  employees. 
They  call  it  a  hotel. 

"Do  you  see  that  straight  path  right 
up  the  ridge  directly  behind  the  power 
house  ?  That's  where  the  pressure  pipes 
come  down.  There  are  five  heavily 
riveted  pipes  anchored  to  concrete 
blocks.  Each  pipe  is  30  inches  in  diam- 
eter, or  about  as  high  as  your  hip.  They 
shoot  solid  streams  of  water  down  from 
a  perpendicular  elevation  of  702  feet. 
That  is  more  than  four  times  the  height 
of  Niagara  Falls.  At  the  bottom  each 
huge  pipe  tapers  down  to  a  four  inch 
steel  nozzle.  Where  the  water  jets  out 
it  is  so  dense,  its  force  is  so  tremendous, 
that  you  can  strike  the  stream  with  a 
sixteen  pound  sledge,  and  the  big  ham- 
mer will  merely  rebound  as  though  you 
had  struck  a  solid  steel  anvil." 

"Just  fancy,"  commented  Fred. 

"The  nozzles  point  out  horizontally. 
But  they  are  so  nicely  poised  on  a  sort 
of  hinge  arrangement  that  they  lower  or 
raise  themselves  slightly  as  occasion 
demands.  Ordinarily  each  jet  strikes  an 
undershot  blow  directly  into  the  massive 
steel  buckets  that  form  the  outer  rim  of 
the.  windmill  like  waterwheels.  There 
are  eleven  of  these  waterwheels,  and 
they  stand  upright  like  the  wheels  of  a 
wagon.  Only  they  are  bigger  than  the 
wheels  of  any  conveyance.  Three  of 
them  are  8l/2  feet  high,  and  the  thrust 
of  water  whirls  them  at  the  rate  of  240 
revolutions  a  minute.  Four  of  them  lack 
only  an  inch  of  being  six  feet  high,  and 
they  whirl  at  360  revolutions  a  minute. 


That  means  that  the  rims  of  those  big 
wheels  are  going  at  the  rate  of  about 
two  hundred  and  twenty  miles  an  hour. 

"When,  suddenly,  less  power  is  used 
down  in  the  cities,  the  nozzles  deflect 
automatically  and  partly  shoot  clear  of 
the  buckets. 

"Inside  that  building  there  are  six  big 
electric  generating  machines.  They  are 
practically  nothing  more  than  large  mag- 
netic coils.  Revolved  rapidly,  they  pro- 
duce electric  current.  Each  generator 
is  a  big  wheel,  and  on  each  side  of  it, 
with  a  common  shaft  running  through 
all  three,  is  a  waterwheel.  The  whirl  of 
the  waterwheels,  like  the  pedals  of  a 
bicycle,  revolve  the  middle  wheel.  That 
middle  wheel  is  a  bundle  of  magnets,  and 
from  its  droning  and  whirring  revolu- 
tions come  the  mysterious  and  unseen 
fluid  force  that  runs  mines  and  factories 
and  city  street  cars  and  elevators,  and 
spangles  the  rim  of  San  Francisco  Bay 
at  night  with  a  galaxy  of  surface  stars. 

"As  it  is  first  produced  there  the  elec- 
tric current  has  a  force  of  2,400  volts. 
But  it  is  immediately  passed  into  ponder- 
ous cylinders  called  transformers.  In- 
side them  it  is  electrically  juggled  till  the 
intensity  is  increased  to  60,000  volts. 
And  at  that  high  potential  it  is  sent  into 
the  power  lines  to  go  long  distances 
cheaply.     There  are  23  transformers. 

"The  five  main  power  lines  that  extend 
fan-wise  from  that  plant  form  a  ribwork 
composed  of  450  miles.  And  there  is 
enough  big  copper  wire  in  the  ramifica- 
tions of  the  system  to  span  the  American 
continent  with  a  twin  line  between  New 
York  and 
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that  the  electric  lights  were  made  from 
mountain  snowflakes.  Quite  plainly  I 
remember  you  saying  just  that." 

"Look  over  there  where  the  pressure 
pipes  start  down  the  slope,"  I  continued. 
"Do  you  see  the  point?" 

"I  see  no  point,"  Fred  replied.  And  I 
believed  him. 

"Well,  any  way,  that's  the  end  of  the 
flume  line.  That's  the  flume  coming 
along  the  mountain  side  from  the  right. 
There's  a  little  house  up  there.  It's  one 
of  several  along  the  line.  They  are  occu- 
pied by  the  flume  tenders.  The  flume 
tenders  for  this  plant  really  live  higher 
than  the  superintendent." 

"Oh,  I  see  the  point  now,"  exclaimed 
Fred,  excitedly,  "right  across  there  in  a 
sort  of  obtuse  angle  of  the  trails." 

"Just  so,"  I  agreed.  "Well,  we're 
going  over  there.  Then  I'll  show  you 
about  this  snowflake  business." 

At  the  power  house  a  double  mule 
team  and  a  spring  wagon  were  waiting 
on  telephonic  orders  from  Nevada  City 
to  take  us  to  the  top  of  the  ridges.  We 
started  at  once. 

"They  built  this  road  to  get  the  heavy 
machinery  down  to  the  plant.  They 
didn't  seem  to  figure  on  anything  ever 
coming  up,"  I  remarked,  jamming  on  the 
brake  and  letting  the  span  blow  for  the 
twentieth  time. 

"What's  the  name  of  this  blooming 
place?"  inquired  Fred.  It  seemed  to  me 
I  detected  a  slight  petulance  in  his  tone.. 

"The  Colgate  power  plant  on  the  Yuba 
River  in  Yuba  County,  California." 

By  three  o'clock  in  the  afternoon  we 
had  reached  an  abandoned  lumber  camp 
on  a  ridge  high  above  the  river.  We 
hitched  the  team  to  a  tree  by  an  old 
cabin. 

And  down  we  started,  afoot  through 
a  beautiful  forest  trail,  winding  and 
steep.  Suddenly  we  almost  launched 
ourselves  upon  a  cabin  clinging  to  the 
cliffs.  By  and  partly  under  it  ran  a  great 
flume,  edge  full  with  a  rushing  torrent 
of  water.  We  were  up-river  seven  miles 
above  the  power  house. 


"Now  to  the  dam,"  I  exclaimed,  and 
strode  gingerly  off  on  the  plank  laid  on 
cross  girders  and  forming  a  hazardous 
pathway  almost  on  the  surface  of  the 
surging  waters  of  the  flume.  The  flume 
is  half  the  width  of  an  ordinary  room 
and  so  deep  that  men  and  mules  used  to 
walk  through  it  during  its  construction. 
It  carries  a  racing  flow  of  12,000  miner's 
inches  of  water,  going  at  the  speed  of  a 
Marathon  runner.  Nothing  living  can 
fall  into  it  and  get  out  alive. 

A  mile  further  up  we  came  to  the  dam, 
a  solid  masonry  structure  built  across  a 
narrow  neck  in  the  canon.  A  diverting 
masonry  wall  guided  the  impounded 
waters  into  concrete  headgates  control- 
ling the  outflow  into  the  flume. 

"This  water  is  all  melted  snow  from 
the  higher  mountain  slopes,"  I  began, 
and  started  forward  across  the  crest  of 
the  dam  to  take  the  upper  trail. 

"Will  the  team  be  quite  safe  till  we  re- 
turn?" inquired  Fred,  standing  and  mop- 
ping his  scarlet  features. 

"Why,  a  man  followed  us  on  horse- 
back to  drive  that  team  right  back  to 
the  power  house.  We're  to  walk  down 
the  flume.    It's  eight  miles." 

"I  don't  care  to  see  where  the  snow 
comes  from.  I'll  take  your  word  for  it, 
old  chap.     But  I'm  beastly  hungry." 

"When  they  built  this  great  flume- 
line,"  I  went  on,  "the  problem  was  to  get 
enough  good  lumber.  Ten  miles  back  on 
the  ridges  on  the  other  side  they  found 
a  tract  of  big  timber.  They  set  up  a 
sawmill,  got  out  11,000,000  feet  of  lum- 
ber, and  selected  more  than  8,000,000 
feet  of  the  very  best  of  the  cut.  All  of 
it  was  required  in  making  the  flume. 

"They  hauled  it  through  the  moun- 
tains and  shot  it  down  from  the  top  of 
the  last  ridge.  See  that  Jacob's  ladder 
climbing  up  out  of  this  ravine?  That's 
where  the  repair  lumber  still  comes  down 
a  steep  tramway  1,275  feet  and  then 
sweeps  across  to  our  side  on  a  steel  cable 
bridge  swung  safely  above  the  freshet 
water  line. 

"This.old  canon  used  to  resound  for 
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months  to  dynamiting  blasts  and  the 
noise  of  many  workmen  building  flume 
and  power-house  and  dam." 

"Don't  you  ever  get  tired  ?"  came  from 
Fred,  plodding  doggedly  behind  as  we 
strode  rapidly  and  silently  down  the 
flume  plank,  ever  intent  on  each  step. 
"There  it  goes  again !"  he  muttered,  "an- 
other of  those  protruding  nails." 

Shadows  were  darkening  the  canon. 

"I'll  be  jolly  well  glad  to  get  to  bed 
right  after  supper,"  came  from  behind 
me. 

"Right  after  supper  at  the  plant  we're 
due  to  climb  out  of  the  canon,  get  to  our 
team,  and  drive  back  to  Nevada  City  to- 
night," I  explained. 

What  Fred  said  sounded  technical  and 
irrelevant. 

Two  hours  later,  out  on  the  mountain 
road,  he  asked,  "Are  you  quite  sure  of 
the  way?  I  can't  see  a  blooming  thing, 
it's  so  beastly  dark." 

"Keep  reaching  out  with  your  left 
hand,"  I  directed,  "and 
as  long  as  you  touch  the 
inner  bank  we're  safe.  I 
don't  want  to  rim  the 
outer  edge  too  close  and 
go  bumping  and  bound- 
ing down  half  a  mile." 

"Gracious !  Whatever 
was  that  ?  There  it  goes 
again!"  gasped  Fred. 

"M  ountain  lion 
screaming." 

"I  say,  old  chap,  this 
is  a  most  dreadful  ad- 
venture you've  brought 
me  out  upon." 

At  two  o'clock  the 
next  morning  we 
stomped  into  the  open 
livery  stable  opposite  the 
hotel.  A  sleepy  man 
emerged  from  some- 
where to  meet  us  and 
began  unhitching  the 
weary  team. 

"Fine  mountain  lion 
over   there,"   he   s  a  i  d, 


jerking    his     head    to    indicate    where. 
"Couple  of  fellers  shot  it  on  the  way  to 
town   yesterday   afternoon.     Eight   feet 
three  from  tip  to  tip." 
Someone  sighed  audibly. 


A    Palace    Garden    Electrically 
Decorated 


The  views  herewith  show  the  garder 
of  the  regal  mansion  of  Don  Teodoro 
de  Bary,  in  Buenos  Aires,  as  it  ap- 
peared when  electrically  decorated  dur- 
ing an  occasion  when  the  mansion  was 
placed  at  the  disposal  of  Her  Highness 
the  Infanta  Dona  Isabel.  The  illumina- 
tions were  especially  brilliant,  making  it 
appear  like  one  of  the  gardens  of  which 
we  read  in  fairy  tales. 

All  the  paths  and  much  of  the  shrub- 
bery were  outlined  with  miniature  incan- 
descent lamps,  artfully  hidden  among  the 
foliage  and  presenting  a  most  fascinating 
appearance  at  night. 


ILLUMINATED 
BUENOS 


GARDENS   IN 
AIRES 


Advice  to  Freshmen 


By  FRANCIS  C.  SHENEHORN 
Dean  of  the  College  of  Engineering,  University  of  Minnesota 

Extracts  from  a  lecture  to  the  freshmen  in  the  College  of  Engineering,  Univer- 
sity of  Minnesota,  and  published  through  the  courtesy  of  Waddell  and  Harrington, 
consulting  engineers,  from  a  book  edited  by  them  entitled,  "Addresses  to  Engineer- 
ing Students."  This  is  the  second  of  a  series  of  six  similar  articles  which  will 
appear  in  this  magazine. — Editorial  Note. 


Undertak- 
ing work  in  the 
College  of  Engi- 
neering  shows 
courage,  for  only 
strong  men  know- 
ingly enter  here 
where  the  portion 
is  man's  work.  No 
mollycoddles  may 
hope  to  prosper 
here.  You  have 
entered  a  course  so 
strenuous  that  suc- 
cess in  it  will  call 
for  every  fiber  of 
manliness  you  pos- 
sess— all  your  pluck 
and  endur- 
ance.  You  are, 
therefore,  a  body 
of  picked  men,  each 
one  of  whom  has 
the  rare  opportu- 
nity of  completing 
the  course  and  of 
taking  up  the  prac- 
tice of  the  most  virile  of  the  professions 
— that  of  engineer. 

A  college  education  is  the  privilege  of 
but  few  men.  About  one  man  is  college- 
bred  to  800  who  are  not.  I  wish  to  place 
much  stress  upon  the  value  of  the  chance 
now  yours  because  I  want  you  to  make 
the  most  of  it.  You  must  make  good, 
you  must  realize  the  hopes  for  you  of 
those  at  home,  you  must  make  worth 
while  the  sacrifice  made  by  your  people 
for  you.  Do  not  disappoint  the  mother 
and  father.     Live  up  to  what  the  neigh- 


bors expect  of  you, 
and  graduate  with 
honor.  Do  you 
know  that  out  of  a 
freshman  class  of 
men,  on  an  average 
only  40  graduate 
while  60  drop  out 
for  one  reason  or 
another  ?  Resolve 
that  you  are  in  the 
game  to  the  end 
and  that  you  will 
not  quit. 

Most  of  your 
schoolmates  of  the 
earlier  school  days 
are  not  here.  The 
wage  -  earning  ac- 
tivities of  life  have 
absorbed  them. 
They  have  taken  up 
the  burden  of  men, 
but  have  missed 
your  special  privi- 
lege of  dwelling  for 
some  years  in  the 
rare  atmosphere  of  the  academic  pla- 
teau. Your  special  privilege  is  that  you 
are  becoming  mentally  enriched  and 
equipped  with  professional  training — at 
the  expense  of  the  state. 

You  must  understand  that  while  our 
engineers  on  the  campus  are  earnest, 
strenuous  workers  for  the  most  part, 
now  and  again  men  appear  without  the 
business  perception  to  live  up  to  their 
contract.  For  these  we  have  a  pneu- 
matic gun  into  which  they  are  gently 
loaded    and    tossed    into    the    uttermost 
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realms  of  thin  air.  Do  you  remember 
the  projectile  which  Jules  Verne  con- 
ceived for  the  trip  from  the  earth  to  the 
moon?  That  had  water  compartments, 
as  I  recollect  it,  with  collapsing  bulk- 
heads to  absorb  the  starting  shock.  Well, 
our  projectile  has  no  collapsing  bulk- 
heads. 

Now,  I  am  going  to  give  you  a  term 
to  express  the  kind  of  men  we  desire  as 
a  product  of  this  college.  We  want 
"thorough-breds"  and  I  wish  to  tell  you 
what  a  thorough-bred  is  as  I  mean  it. 
Perhaps  I  can  do  this  most  quickly  by 
telling  a  story.  Governor  Odell  of  New 
York  related  it.  He  said  he  was  out 
hunting  with  his  father  one  day,  and 
they  had  with  them  an  Irish  setter  which 
was  a  thorough-bred,  and  they  had  also 
a  yellow  dog.  His  father  picked  up  the 
yellow  dog  by  the  nape  of  the  neck  and 
held  it  out  at  arm's  length  and  the  yel- 
low dog  whined  piteously.  He  dropped 
it  and  picked  up  the  Irish  setter.  The 
setter  hung  there  with  never  a  whimper. 
He  said,  "My  son,  that  is  the  difference 
between  a  thorough-bred  and  a  yellow 
cur."  Now,  what  the  thorough-bred  had 
was  self-control.  It  certainly  hurt  him 
just  as  much  as  it  did  the  yellow  cur,  but 
he  did  not  whimper;  and  self-control  is 
the  one  thing  that  will  let  a  man  win  out 
in  life. 

Now  there  are  certain  things  in  your 
college  course  which  I  wish  to  bring  into 
high  prominence.  An  engineer  in  his 
direction  of  the  forces  of  nature  is  an  ex- 
pert mathematician,  applying  to  useful 
ends  his  mathematical  attainments.  The 
backbone  of  the  engineer  is  mathematics ; 
and  you  men,  if  you  are  going  to  suc- 
ceed in  your  college  course,  must  get  a 
firm  grip  on  your  mathematics,  and  clear 
up  everything  as  you  go  along.  To  get 
behind  in  mathematics  is  fatal.  Other 
courses  depend  on  it.  Your  physics  of 
the  sophomore  year  and  your  mechanics 
which  comes  later  require  higher  mathe- 
matics as  a  pre-requisite.  If  you  have 
failed  to  pass  or  are  conditioned  in  your 
mathematics,  you  are  at  a  serious  disad- 


vantage ;  and  I  advise  you  in  the  strong- 
est terms  to  get  your  mathematics  right. 
You  are  building  a  pyramid,  and  in  the 
first  course  of  masonry  lies  your  fresh- 
man mathematics.  You  cannot  lay  your 
second  course  of  masonry  until  the  first 
course  is  completed. 

Because  our  profession  has  so  recent- 
ly emerged  from  the  trades,  our  culture 
is  questioned.  Many  people  do  not  dis- 
tinguish between  a  locomotive  engineer 
and  a  mechanical  engineer.  If  you  are 
satisfied  with  the  wages  of  a  trade,  you 
will  not  need  to  speak-  and  write  clearly 
and  effectively,  you  do  not  need  to  study 
English  and  German  or  French — but  you 
cannot  graduate  at  Minnesota!  This  is 
not  a  trade  school,  but  a  professional 
school.  You  will  need  to  do  just  as  con- 
scientious work  in  rhetoric  or  language 
as  in  your  technical  studies.  We  want 
Minnesota  engineers  to  reach  the  high 
ranks  of  the  profession,  and  not  pass 
through  life  as  subordinates.  You  will 
be  useful  men  as  subordinates,  but  there 
is  something  more  useful  and  better. 
You  find  it  hard  to  believe  that  language 
studies  will  help  you  as  engineers,  but 
take  this  on  faith  now  and  make  your 
scholarship  excellent  in  them.  That  these 
will  count,  accept  as  expert  judgment. 

First  of  all,  keep  yourself  in  good  phy- 
sical trim.  You  must  have  enough  to 
eat.  You  must  eat  wholesome  things. 
You  cannot  expect  such  an  engine  as  you 
are  to  do  work  without  the  proper  fuel. 
Then  you  must  get  the  proper  sleep.  Do 
not  let  any  fairy  tales  about  Napoleon's 
capacity  for  work  on  six  hours'  sleep 
lead  you  to  burn  too  much  midnight  oil, 
because  the  more  accurate  historical  fact 
is  that  Napoleon  needed  eight  hours' 
sleep  the  same  as  the  rest  of  us  men. 
You  need  some  exercise  and  that  has 
been  provided  for  the  most  part,  in  your 
drill ;  but  you  ought  to  get  out  and 
breathe  the  open  air  some  minutes  or  an 
hour  daily;  and  you  ought  to  absorb  the 
sunshine  into  your  blood  and  get  the 
wind  into  your  pulses,  in  order  to  keep 
yourself    in    the    best    possible    condition. 
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If,  however,  you  overdo  this  matter  of 
physical  exercise,  you  use  up  the  energy 
which  you  need  for  proper  study.  There- 
fore, the  rule  for  exercise  is  "Not  in  ex- 
cess, just  in  moderation." 

I  am  not  going  to  say  much  to  you 
young  men  about  drinking,  because  I  am 
certain  it  is  not  necessary.  We  business 
men  look  upon  a  man  who  drinks  as  a 
fool,  as  a  yellow  cur.  The  "whiskey 
breath"  warrants  discharge  from  a  man's 
position  in  many  corporations  in  this 
country  and  it  discredits  a  man. 

Smoking  in  moderation  is  not  very 
bad,  but  for  you  it  is  not  now  worth 
while.  The  disadvantages  are  real,  the 
advantages  in  good  fellowship  and  re- 
laxation are  intangible.  A  man  may  be 
splendidly  virile,  and  yet  not  smoke. 
Mollycoddles  smoke  cigarettes,  but  some 
strong  men  also  smoke  them.  Smoking 
is  really  in  the  "twilight  zone,"  between 
good  and  bad.  The  clear  daylight  is 
better  for  young  men. 

You  must  assure  yourself  of  reason- 
able quiet  and  freedom  from  interrup- 
tion, if  you  would  study  effectively. 
Form  the  habit  of  absolute  attention  to 
the  task  in  hand.  Keep  parallel  all  the 
forces  of  your  mind  in  the  direction  to- 
ward which  your  work  tends.  Be  mas- 
ter of  your  study  hours,  and  do  not  per- 
mit any  one  to  interrupt  you.  In  "Tom 
Brown  at  Oxford"  I  remember  they  had 
a  special  oak  door  to  close  when  a  man 
was  at  study  and  not  to  be  interrupted. 
He  was  said  to  be  "sporting  the  oak" 
and  it  was  bad  form  to  interrupt  him 
then.  When  you  have  work  to  be  done, 
do  not  hesitate  so  to  inform  your  caller. 
Be  courteous,  but  do  not  permit  your 
study  hours  to  be  encroached  upon.  Be 
systematic.  Keep  your  room,  your  books, 
and  your  papers  in  business-like  order. 
Disorder  in  your  environment  will  put 
disorder  in  your  brain,  and  into  your 
work. 

I  want  to  speak  in  closing  of  the  pro- 
fession of  engineer.  It  is  such  a  splen- 
did profession.  Its  horizon  is  so  wide. 
It  is  so  modern  as  to  be  full  of  the  spirit 
of  youth,  and  yet  it  is  as  old  as  the  pyra- 


mids. It  is  vibrating  with  new  life,  new 
applications  of  old  laws.  It  is  so  help- 
ful. It  builds,  and  old  earth  becomes  a 
better  place.  It  gives  to  the  poor  ways 
of  travel  that  the  rich  of  old  knew  not 
of.  It  takes  the  brutal  part  away  from 
human  labor,  and  floods  the  night  with 
light.  It  is  creative.  The  engineer  is  a 
partner  of  the  gods  and  the  master  of 
gravitation. 

Specifications  for  a  Good 
Engineer 

"A  good  engineer  must  be  of  inflexible 
integrity,  sober,  truthful,  accurate,  reso- 
lute, discreet,  of  cool  and  sound  judg- 
ment, must  have  command  of  his  temper, 
must  have  courage  to  resist  and  repel 
attempts  of  intimidation,  a  firmness  that 
is  proof  against  solicitation,  flattery  or 
improper  bias  of  any  kind,  must  take  an 
interest  in  his  work,  must  be  energetic, 
quick  to  decide,  prompt  to  act,  must  be 
fair  and  impartial  as  a  judge  on  the 
bench,  must  have  experience  in  his  work 
and  dealing  with  men,  which  implies  some 
maturity  of  years,  must  have  business 
habits  and  knowledge  of  accounts.  Men 
who  combine  these  qualities  are  not  to  be 
picked  up  every  day.  Still,  they  can  be 
found.  But  they  are  greatly  in  demand, 
and  when  found  they  are  worth  their 
price;  rather,  they  are  beyond  price  and 
their  value  cannot  be  estimated  by  dol- 
lars."— Chief  Engineer  Sterling's  Report 
to  the  Mississippi  Levee  Commissioners. 

Hunts  Diamond  With  Flashlight 

A  St.  Louis  young  lady  while  walking 
through  one  of  the  parks  discovered  that 
she  had  lost  two  valuable  diamond  rings. 
She  returned  over  the  gravel  walks  that 
she  had  traversed  and  found  one  of  the' 
rings,  but  failed  to  find  the  second  one. 
She  procured  an  electric  flashlight  and 
waited  until  dark  when  she  again 
resumed  her  search.  The  glint  of  the 
gem  under  the  flashlight  ray  soon  at- 
tracted her  attention,  and  she  reported 
to  the  police,  who  had  been  notified  of 
her  loss. 
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Hamburg's  New  Railway 

While  in  America  the  elevated  railway- 
system  is  usually  preferred  and  in  Great 
Britain  the  underground,  in  the  German 


each  of  ioo  horsepower,  an  arm  touch- 
ing the  third  rail  from  beneath  so  that 
the  latter  is  insulated  above.  Thus  you 
may  walk  upon  it  without  danger.  A 
new  block  system  of  Siemens  &  Halske, 
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empire  they  use  a  combination  of  both. 
Thus  Berlin  is  the  possessor  of  such  a 
line  which  starts  as  an  elevated  in  the 
east,  goes  down  in  the  center  beneath 
the  pavement,  rises  up  again  and  ends 
in  the  western  suburb,  Charlottenburg, 
as  an  underground  railway.  Now  Berlin 
has  a  competitor,  as  very  recently  in  the 
second  largest  city,  the  famous  port  of 
Hamburg,  such  a  combination  line  has 
been  opened. 

The  new  Hamburg  line  is  fifteen  miles 
long,  one-fourth  of  the  whole  running 
under  the  pavements.  The  old  city  is  cut 
up  by  many  canals,  rivers  and  ponds, 
and,  besides,  is  very  hilly,  therefore  the 
line  contains  several  miles  of  stone  via- 
ducts, no  less  than  fifteen  bridges  and 
some  43  street  crossings  at  two  levels, 
all  built  at  great  cost. 

The  cars  are  fitted  with  two  motors, 


of  a  type  which  has  never  been  tried 
before,  has  been  introduced.  It  works  so 
perfectly  that  human  activity  is  almost 
excluded. 

As  the  trains  operate  under  varying 
conditions,  now  in  daylight  and  the  next 
moment  in  tunnels,  the  lamps  in  the 
cars  are  automatically  lit  and  extinguished 
when  approaching  and  leaving  a  tunnel. 


UNDERGROUND    SECTI 
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Electrical  Securities 


By  "CONTANGO" 

Something  About  the  Price  of  Stocks  and  Bonds  and  Their  Market  Fluctuations — the  Coi 

mission  of  Brokers  and  Bankers  When  You  Buy  or  Sell  Through  Them — Explanations 

of  Various   Financial   Terms   and  Details   Given  to   You   in   Plain   English 


You,  the  investor  or  seeker  after  in- 
formation concerning  electrical  enter- 
prises, have  already  been  advised  in  pre- 
vious issues  of  this  magazine  as  to  the 
general  characteristics  of  reputable  bro- 
kers and  bond  houses,  and  by  what  means 
you  can  best  judge  their  standing.  In 
the  last  article  great  stress  was  placed  on 
the  time  to  buy  and  a  promise  of  further 
financial  details  was  given. 

All  the  big  and  established  houses  have 
much  the  same  rules,  or  customs,  in  their 
relations  with  their  customers.  Thus  for 
example,  a  bond  house  will  execute  an 
order  for  a  small  number  of  bonds  with- 
out charge  or  expense  to  you,  so  that  the 
handling  of  your  transactions  may  be  re- 
tained. It  will  doubtless  also  interest  you 
to  know  that  when  you  want  to  sell  some 
of  your  securities,  supposing  them  to  be 
of  one  of  the  older  and  well  established 
electrical  concerns,  there  will  be  a  charge 
of  something  like  ~%  of  one  per  cent  or 
even  as  low  as  1/16  of  one  per  cent.  For 
example,  say  one  bond  sells  in  the  market 
at  103.  Then  in  selling  them  through 
your  broker  you  will  be  charged  the  small 
discount  of  %  to  1/10  of  one  per  cent, 
which  the  broker  takes  for  making  the 
transaction.  Any  good  bond  has  a  ready 
market.  They  are — bearing  in  mind 
among  others  the  bonds  of  the  large  and 
well  known  electrical  generating  enter- 
prises— just  as  good  as  cash  and  in  a  de- 
gree better  because  you  are  not  so  likely 
to  spend  them,  i.  e.,  realize  on  them  once 
possessed,  until  maturity  compels. 

You  must  also  understand  that  you  can 
often  deal  direct  with  the  company  issu- 
ing them  and  save  all  charges.  Of  course, 
if  the  bonds  have  been  underwritten,  that 
is,  purchased  in  block  by  some  firm  of 
bond  dealers  or  bankers  with  a  view  to 
selling  them  out  to  the  public  as  indi- 


viduals, or  to  large  corporations  which 
invest  in  such  securities,  there  will  be  to 
the  purchasers  the  difference  in  the  price 
at  which  the  bonds  in  quantity  were  de- 
livered to  the  brokers  or  bankers  and  the 
price  set  in  the  open  market.  This  is  the 
profit  to  the  underwriters  or  original  pur- 
chasers, but  they  take  all  the  risk  of  float- 
ing the  securities,  that  is  selling  them  to 
the  public. 

You  must  understand  clearly  that  the 
final  price  both  for  bonds  and  shares  of 
stock  is  regulated  by  the  public  demand 
and  confidence  in  them.  There  are  many 
things  that  create  demand,  and  it  has 
been  the  purpose  in  these  earlier  articles 
to  lead  up  step  by  step  to  the  reasons  why 
the  public  should  make  their  demand  felt. 
It  is  the  confidence  derived  from  the  past 
record  of  the  company,  the  present  man- 
agement and  the  future  prospects. 

This  brings  us  to  the  consideration  of 
the  terms  of  maturity  for  various  bonds 
and  its  connection  with  the  price  at  which 
they  sell.  Some  bonds  are  issued  to  the 
public  for  a  short  period — say  ten  years 
— others  run  for  30  years:  the  periods 
vary.  Now  the  long  time  bond  selling  at 
a  premium  or  above  par  naturally,  every- 
thing else  being  even,  has  the  high  price 
over  the  short  term  bonds,  for  they  are  all 
issued  in  par  denominations  of  $100,  $500 
or  $1,000,  as  the  case  may  be,  and  in  pro- 
portion as  they  draw  near  maturity  or  the 
end  of  their  term,  so  does  the  premium 
dwindle  until  in  the  last  year  they  are 
worth  for  cashing-in  purposes  just  what 
their  face  value  represents,  that  is  to 
say,  the  $100,  the  $500,  or  the  $1,000,  as 
the  case  may  be.  In  the  early  stages 
when  they  had  long  periods  to  run  they 
might  have  been  quoted  as  high  as  no. 

This  is  a  point  not  easily  grasped  at 
first  and  may  be  elaborated  upon  as  fol- 
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lows :  Suppose  a  company  issues  a 
$1,000  bond  which  matures  in  ten  years. 
It  is  so  desirable  that  it  is  worth  above 
par,  say  105.  You  would  then  pay 
$1,050  for  the  bond.  The  $50  premium 
which  you  pay,  distributed  over  10  years 
represents  $5  a  year,  which  you  are  will- 
ing to  pay  because  of  the  soundness  of 
the  bond.  Now  suppose  the  same  com- 
pany issues  another  bond  exactly  as  well 
secured  and  just  as  desirable,  but  matur- 
ing in  20  years.  If  the  price  of  the  20- 
year  bond  were  105,  the  $50  premium  you 
would  have  to  pay  would,  when  dis- 
tributed over  20  years,  represent  only 
$2.50  a  year,  and  everyone  would  wish  to 
buy  the  20-year  bond.  Therefore,  to 
place  the  20-year  bond  on  the  same  mar- 
ket basis  its  price  would  naturally  be  no. 
And,  to  put  it  in  another  way,  if  you 
buy  your  bond  of  $100  denomination  at 
say  $95  then  the  sooner  it  comes  to  the 
maturity  the  better  for  you  and,  there- 
fore, the  shorter  its  life  the  better  in  a 
general  sense. 

The  price,  of  course,  affects  the  yield, 
and  it  is,  after  all,  the  yield  with  perfect 
security  that  most  interests  you  when 
looking  for  investment.  Thus  you  can 
readily  see  that  if  you  are  buying  high 
priced  bonds  paying  five  per  cent  nomi- 
nally, that  is  at  par,  the  yield  to  you  les- 
sens in  proportion  to  the  price  you  have 
to  pay  and  this  may  bring  your  five  per 
cent  bond  down  to  an  annual  yield  to  you 
on  your  investment  of  only  4^  per  cent. 
It  is  the  same  if  you  purchased  stock,  for 
you  buy  at  the  market  price,  unless,  as 
before  pointed  out,  being  a  shareholder 
and  a  new  issue  of  shares  being  made, 
you  have  the  privilege  of  subscription  at 
par. 

But  again  understand  clearly  that  the 
price  for  shares  of  stock  is  just  like  that 
for  merchandise,  and,  there  being  no 
false  play  or  manipulation,  is  regulated 
entirely  by  the  law  of  supply  and  demand. 
Thus  when  all  stocks  are  in  a  booming 
condition  owing  to  the  favorable  business 
conditions,  either  general,  or  in  the  case 
of  individual  shares  because  of  specific 


facts  affecting  that  particular  company's 
business,  then  the  shares  fluctuate  in 
price  up  and  down,  following  the  trend 
of  the  market.  Those  most  stable  move 
the  least  except  there  be  special  causes 
relating  to  them. 

For  example,  the  demand  for  electri- 
cal equipment  the  past  year  or  two,  and 
this  year  so  far,  arising  from  the  develop- 
ment of  great  central  station  systems,  has 
created  considerable  of  an  upward  move- 
ment in  the  shares  of  the  great  producing 
and  operating  companies,  such  as  the 
General  Electric  Company,  which  has 
been  doing  an  excellent  business  with 
orders  ahead  of  the  same  period  last  year. 
These  are  special  conditions  affecting  that 
particular  industry. 

Now  a  word  or  two  as  to  some  of  the 
more  generally  used  financial  terms  : 

Investments  :  this  represents  the  money 
you  put  in  the  stock  or  shares  of  com- 
panies by  way  of  becoming  part  owner, 
or  which  you  lend  to  a  company  as  a 
bondholder,  mortgage  bondholder,  or 
holder  of  debentures. 

Securities :  the  term  used  very  gen- 
erally, but  not  accurately,  to  describe  the 
financial  offerings  of  any  particular  com- 
pany. But  in  truth  the  term  "securities" 
really  relates  only  to  bonds  of  the  various 
kinds.  The  best  way  to  describe  a 
security  is — any  bond  or  preferential 
stock  guaranteeing  to  its  holders  a  fixed 
return  of  interest  on  money  lent,  or  if 
you  so  wish  to  say,  invested.  An  invest- 
ment in  ordinary  shares  or  stocks,  the 
dividends  on  which  fluctuate,  does  not 
come  within  the  meaning  of  the  word 
securities.  Moreover,  securities  implies 
something  with  a  guaranty  behind  it,  as 
in  the  case  of  an  ordinary  bond  with 
either  a  trust  deed  or  mortgage  to  cover 
and  protect  it. 

Bonds :  this  name  covers  several  forms 
of  security.  The  ordinary  bond  repre- 
sents money  lent  and  the  return  of  which 
is  payable  to  bearer  with  the  interest  spec- 
ified and  guaranteed.  But  once  regis- 
tered the  bonds  cannot  be  delivered  from 
hand  to  hand.     Bonds  may  or  may  not 
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bear  interest  bearing  coupons  correspond- 
ing to  the  number  of  interest  periods  dur- 
ing the  life  of  the  bond.  The  larger 
issues  are  for  the  convenience  of  those 
who  desire  to  invest  in  big  amounts  and 
thus  do  away  with  the  multitude  of  cou- 
pons. Bonds  are  made  payable  as  to 
principal  within  certain  periods,  and 
■maturity  is  the  time  when  they  come  to 
an  end  and  have  to  be  cashed  in  or 
exchanged  for  other  bonds  or  securities. 

Income  Bonds:  these  are  not  exactly 
bonds,  as  they  have  no  trustee  deed  or 
mortgage  rights  behind  them,  but  are  in 
reality  a  form  of  preference  shares. 

Mortgage  Bonds :  these  represent  the 
direct  result  of  a  company  executing  a 
trust  deed  by  which  it  specifically  mort- 
gages its  property  to  cover  loans  obtained 
from  public  subscription.  It  is  very 
essential  if  there  is  the  slightest  doubt  as 
to  the  standing  of  the  company  floating 
bonds,  that  the  terms  of  the  trust  deed 
be  thoroughly  examined  and  understood. 

Stock,  or  Shares  of  Stock,  as  it  is 
sometimes  expressed :  by  the  general  term 
stock  is  meant  the  capital  of  the  company 
in  which  ownership  rests.  Stock  may  be 
acquired  in  any  amounts,  no  matter  how 
small,  according  to  the  specified  value  of 
each  share  of  stock.  But  shares  in  their 
exact  sense  represent  specified  amounts 
of  stock.  That  is  the  difference  between 
the  two  terms,  but  in  a  general  way  they 
represent  one  and  the  same  thing.  It  is 
the  capital  of  the  company  and  means 
ownership.  Stock  takes  all  the  profits 
and  losses.  Bonds  remain  with  their 
fixed  rate  of  interest  no  matter  how  suc- 
cessful the  company  may  be. 

Dividends :  these  are  the  profits  avail- 
able for  distribution  among  the  owners 
of  the  capital  stock  of  the  company — the 
shares  of  stock — after  all  working 
expenses,  bond  and  debenture  interest 
and  the  like  have  been  paid. 

Fixed  Charges :  represent  the  interest 
to  be  paid  before  dividends  .can  be  paid. 

Cumulative  Dividends:  is  the  term 
applied  to  any  fixed  rate  of  dividend  on 
shares  or  stock  and  which  becomes  a  debt 


on  any  company's  future  earnings  if  at 
any  time  the  original  and  fixed  amount 
has  been  unpaid  wholly,  or  in  part,  over 
any  date  when  it  would  be  due. 

Interest:  this  is  the  money  paid  on 
loans  obtained  through  the  sale  of  bonds. 
It  is  quite  distinct  from  dividends  and  is 
paid  on  bonds,  mortgages  and  the  like. 
Interest  is  paid  on  debentures. 

Debentures:  are  really  certificates  or 
acknowledgments  of  indebtedness — but 
a  debenture  is  not  a  mortgage  and,  there- 
fore, always  very  careful  information 
should  be  obtained  as  to  the  security 
behind  it,  as  it  really  is  no  more  than  a 
company's  acceptance  of  an  obligation  to 
pay  a  certain  sum. 

Assets:  this  represents  the  property  a 
company  possesses,  i.  e.,  its  lands,  real 
estate,  buildings,  stock  in  trade,  invest- 
ments in  marketable  securities,  money 
owing,  cash  on  hand  and  the  like.  The 
physical  assets  are  the  actual  prop- 
erty holdings  with  the  buildings  and 
machinery  thereon,  including  convey- 
ances and  transportation  facilities,  coal 
and  other  such  property. 

Certificate :  is  the  paper  which  testifies 
as  to  the  ownership  in  a  joint  stock 
company. 

Yield :  this  represents  the  rate  the  com- 
pany returns  on  every  $100  of  the  capi- 
tal stock  or  on  every  part  of  a  $100.  It 
is  the  rate  per  cent  after  the  existing 
price  of  the  stock  or  bonds  is  considered. 

Commission :  is  the  fee  charged  by 
brokers  on  transactions  involving  the 
purchase  or  sale  of  stock  or  bonds. 

Bear:  is  the  name  given  one  who  sells 
shares  for  a  fall  'n  prices. 

Bull:  is  one  who  buys  shares  for  an 
advance  in  prices. 

And  finally  the  term  "Contango"  is  an 
expression  in  use  on  the  London  Stock 
Exchange  in  particular,  to  designate  the 
interest  or  charge  exacted  for  the  con- 
tinuance of  a  transaction  from  one  settle- 
ment day  to  another.  It  is  a  technical 
term  used  among  brokers  and  might  be 
likened  to  the  continuance  fee  paid  for 
continuing  a  case  in  a  court  of  law. 
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Whisper  Girl  for  Theaters  New  Electric    Welding    Process 


Charles  Frohman,  the  American  the- 
atrical magnate,  has  introduced  an  inno- 
vation at  his  Globe  Theater  in  London 
which  has  proven  highly  pleasing  to  pa- 
trons. A  telephone  operator  back  of  the 
scenes  takes  any  messages  over  the  tele- 
phone from  outside  for  any  member  of 
the  audience  or  members  of  the  company. 
In  the  former  case  the  messages  are  re- 
transmitted over  a  delicate  "whisper 
phone"  which  is  connected  so  that  every 
seat  in  the  lower  part  of  the  house  can 
be  reached.  The  girl  is  called  a  "whisper 
girl"  because  of  the  delicate  transmitter 
she  uses  and  from  the  fact  that  she  must 
whisper  her  messages  in  order  not  to 
disturb  the  performance.  The  members 
of  the  company  are  whispered  to  through 
phones  connecting,  with  the  dressing 
rooms.  The  first  message  the  "whis- 
per girl"  received  was  from  a  man  to 
his  wife  in  the  dress  circle,  stating  that 
he  was  going  to  return  home  late. 


()(/  thv  Ilhislralfan 

THE  WHISPER   GIRL   OPERATOR 


A  new  electric  welding  process  which 
joins  iron  and  steel  quickly,  safely,  and 
with  a  minimum  expenditure,  is  the 
result  of  a  recent  patent  by  a  German 
engineer.  The  new  process  allows  all  of 
the  molten  welding  metal  to  be  deposited 
at  the  exact  spot  desired.  To  accomplish 
this  the  force  of  magnetism  is  used  to 
attraci  the  welding  metal  in  a  molten  con- 
ditior  and  flow  it  over  the  surface  to  be 
welded.  It  makes  no  difference  whether 
the  weld  is  being  made  over  a  workman's 
head  or  not,  the  melted  welding  fluid, 
which  is  heated  by  the  electric  current, 
will  be  attracted  to  the  desired  point  and 
follow  the  lines  of  magnetic  attraction, 
flattening  itself  out  at  the  point  of  the 
weld. 

In  the  process,  the  electric  arc  used  is 
drawn  between  the  metal 
to  be  welded  and  a  metal 
electrode.  This  is  done  by 
using  a  welding  clamp  on 
the  article  to  be  welded, 
which  is  held  in  place  by 
a  few  coils  of  wire  around 
it,  which  magnetize  it  and 
make  it  stick  fast  to  the 
material  on  which  the  weld 
is  to  be  made.  This  mag- 
netizes not  only  the  clamp 
but  also  the  welding  wire 
which  forms  the  metal 
electrode  and  is  melted  by 
the  heat  generated.  As 
this  melted  metal  drops 
from  the  welding  wire  it 
follows  the  lines  of  force 
and  flows  over  the  metal 
at  the  point  to  be  welded. 
Thus  the  magnetism  re- 
sulting from  the  turns  of 
wire  around  the  welding 
clamp  serves  a  double  pur- 
pose ;  that  is,  it  is  used  to 
deposit  the  melted  metal 
where  it  is  needed,  as  well 
as  keep  the  clamp  firmly 
fixed  to  the  article  being 
welded. 
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Train  Struck  by  Lightning 

So  seldom  are  reports  received  of  a 
railway  train  being  struck  by  lightning 
that  many  persons  suppose  that  special 
protection  is  afforded  by  the  abundant 
metallic  connection  of  the  train  with  the 
soil  through  which  the  electricity  is  led 
away.  However  this  may  be,  a  fast 
train  was  some  time  ago  struck  by 
lightning  during  a  violent  storm  in 
France,  between  Dijon  and  Lyons.  The 
last  car  of  the  train  was  the  one  hit.  A 
part  of  the  ceiling  of  the  corridor  was 
smashed  and  the  pieces  fell  to  the  floor. 
There  was  no  fire  and  no  one  was  hurt, 
and  after  a  stop  to  take  account  of  dam- 
ages the  train  pursued  its  way. 


A  Test  for  Radium 


All  clear-yellow  or  greenish-yellow  dirt 
may  turn  out  to  be  a  variety  of  earth 
that  contains  radium  or  radio-active  min- 
erals. A  test  for  radio-active  substances 
may  be  made  as  follows :  A  photographic 
plate  is  placed  sensitive  side  up  in  a  box 
which  is  made  impervious  to  light. 
The  ore  or  mineral  is  then  placed  on 
top  of  the  box  for  a  week  or  ten  days. 
At  the  end  of  this  time  the  plate  should 
be  carefully  developed.  If  diverging  rays 
of  fog,  shadows  and  black  spots  are 
found  on  the  plate  radio-activity  may  be 
assumed  to  be  present.  It  is  always 
advisable  to  make  more  than  one  test  to 
be  certain. — L.  K.  Hirshberg. 
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ENGLISH   ROYALTY   AT   THE   ALDERSHOT   EXPERIMENTS 


The  King  and  Queen  of  England  are  watching  recent  experiments  at  Aldershot  in 
connection  with  the  use  of  portable  wireless  outfits  on  aeroplanes.  Behind  them  is 
seen  the  motor  car  generator  which  supplies  power  for  the  sending  equipment. 
The  queen  is  looking  intently  at  the  aviator,  who  somewhere  up  in  the  sky  is  receiv- 
ing the  message.  His  Majesty  takes  a  deep  and  practical  interest  in  airmanship 
and  all  that  pertains  to  it. 
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Execution  by  Electricity 

Humane  as  is  the  electric  chair  for 
executions,  compared  with  the  old-fash- 
ioned scaffold  and  hangman's  noose,,  or 
the  bloody  guillotine,  still  used  in  France, 
this  method  of  executing  a  condemned 
person  is  not  without  its  horrors,  and  ex- 


possible  to  use  a  much  lower  voltage  than 
the  1,900  volts  now  used.  The  burning 
of  the  hair  and  flesh  on  the  skull,  caused 
by  the  resistance  to  the  current  of  the 
bony  structure  of  the  head,  and  other  dis- 
agreeable phenomena,  would  be  elimi- 
nated. Death  would  be  practically  in- 
stantaneous.  Bone  is  a  non-conductor  of 
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THE    ELECTRIC    CHAIR    IN    THE    CHARLESTOWN    STATE    PRISON 


perts  in  Boston  have  suggested  improve- 
ments to  do  away  with  some  of  these. 
Much  of  the  horror  of  it  could  be  elimi- 
nated and  the  execution  shortened  by  the 
placing  of  the  electrodes  on  the  back  of 
the  head  and  over  the  heart,  instead  of 
on  the  top  of  the  head  and  on  the  left 
leg,  as  is  now  done,  and  as  was  done  in 
the  recent  electrocution  of  Rev.  Clarence 
V.  T.  Richeson,  the  murderer,  at  the 
Charlestown  (Mass.)  State  Prison. 

The  current  of  electricity  causes  death 
by  paralyzing  the  heart.  Therefore,  it  is 
merely  necessary  to  send  the  current 
through  the  heart.  By  placing  the  elec- 
trodes as  above   described,   it  would  be 


electricity,  and  in  the  case  of  a  thick 
skulled  person  there  must  be  a  tremen- 
dous resistance  to  the  current  from  the 
electrode  on  the  top  of  the  head. 

An  execution  by  electricity  in  the  state 
of  Massachusetts  costs  $348.58.  The 
electrician  who  throws  the  switch  is  paid 
$250;  the  balance  goes  for  salary  of 
guards,  warden,  chaplain,  medical  ex- 
aminer and  burial.  The  executioner  is 
supposed  to  be  unknown,  and  is  hidden 
from  the  legal  witnesses  and  from  the 
prisoner's  view  before  the  black  mask  is 
adjusted  by  a  screen.  He  has,  however, 
a  full  view  of  the  prisoner,  and  of  the 
warden,    who  signals    for  throwing   the 
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switch.  He  may  wear  a  mask  to  hide  his 
features,  if  necessary. 

The  electric  chair  is  a  solidly  made 
wooden  apparatus,  with  heavy  leather 
straps  for  the  arms,  chest  and  legs  of 
the  prisoner.  At  one  side  is  the  electrode 
which  is  attached  to  the  left  leg.  A  head 
rest  holds  the  prisoner's  head  firmly  in 
position  and  the  other  electrode  is 
strapped  down  to  the  top  of  his  head, 
where  a  space  several  inches  wide  has 
previously  been  shaved.  A  black  rubber 
mask  is  adjusted  over  the  face,  with  eye- 
holes and  holes  for  the  nose  and  mouth. 

The  warden,  who  has  personal  charge 
of  all  executions,  watches  the  rise  and 
fall  of  the  prisoner's  breath  and  gives  a 
signal  to  the  electrician  just  when  the 
exhalation  comes.  It  is  necessary  for 
him  to  bend  over  the  man  in  the  chair  to 
watch  closely.  While  the  warden's  hand 
remains  raised,  the  electrician  keeps  on  a 
current  of  1,900  volts.  As  the  warden 
lowers  his  hand,  the  voltage  is  gradually 
decreased.  This  is  twice  repeated,  the 
electrician  leaving  the  current  on  fifteen 
seconds  the  third  time.  Back  of  the  elec- 
tric chair  is  a  board  with  a  double  row 
of  incandescent  lights,  which  may  be  con- 
nected with  the  electrodes  to  test  out  the 
connections. 


of  75  miles  a  day  and  impresses  one  with 
its  cleanliness,  which  in  turn  creates  a 
desire  to  eat  some  of  the  products. 


An  Electric  Waffle  Wagon 


An  enterprising  young 
Chicago  man  has  applied 
electricity  to  his  business, 
that  of  vending  waffles 
and  ice  cream  about  the 
city,  by  having  a  body 
built  upon  the  frame  of  an 
electric  automobile.  The 
body  is  painted  white  and 
is  fitted  with  doors  and 
windows  of  artistic  de- 
sign. Within,  there  is 
ample  room  for  a  small 
refrigerator  and  cooking 
apparatus,  and  underneath 
the  body  is  a  compartment 
for  the  batteries.  The  ve- 
hicle is  driven  an  average 


Radium  in  the  Air 


If  it  were  not  for  the  assurance  of  the 
almost  immeasurably  small  quantities  one 
might  feel  alarmed  at  the  disclosure  of 
radio-active  material  in  the  atmosphere. 
It  was  first  collected  by  Elster  and  Geitel 
on  a  negatively  charged  wire  some  years 
ago,  and  was  shown  to  consist  of  the 
active  emanations  both  of  radium  and 
thorium.  The  experiments  have  been  now 
repeated  by  Kinoshita,  Nishikawa,  and 
Ono  in  Tokyo  with  improved  apparatus, 
and  the  net  result  of  their  labors  is  to 
show  that  either  the  first  investigators 
exaggerated  the  amount  of  radio-active 
material  present,  or  else  that  there  is 
much  less  radium  emanation  in  the  air 
of  Tokyo  than  in  that  of  Chicago,  Mon- 
treal, or  Cambridge.  The  amount  of  the 
emanation  is,  in  any  case,  not  large 
enough  to  cause  apprehension,  for  it 
is  measurable  only  in  billionths  of  a 
"curie,"  the  unit  so  named  after  the  dis- 
coverers of  radium.  But  though  the 
quantities  are  so  minute  that  a  mathemat- 
ical mind  is  required  to  appreciate  them, 
it  is  demonstrable  that  there  is  several 
thousand  times  as  much  radium  in  the  air 
as  thorium. 
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Electrically    Operated    Floating 
Dry  Dock 

The  accompanying  illustration  shows 
an  interesting  Dutch  floating  dock,  elec- 
trically  equipped.      It   is   of  4,500   tons 


ELECTRICALLY    OPERATED    DRY    DOCK 

lifting  power,  has  a  length  of  365  feet 
and  a  breadth  outside  of  81  feet,  while 
its  breadth  inside  measures  58  feet. 

This  structure  is  of  the  self-docking 
type  and  is  able  to  lift  ships  with  a  draft 
of  maximum  20  feet.  It  is  provided 
with  three  centrifugal  pumps,  each 
pump  being  driven  by  an  electric  motor 
supplied  with  current  at  100  volts. 
These  pumps  are  able  to  raise,  within 
three  hours,  vessels  of  8,000  regis- 
ter tons,  which  means  about  4,000  tons 
displacement. 


Good  Light  as  an  Asset 

Measuring  results  in  dollars  and  cents, 
scientific  illumination  is  a  valuable  asset. 
It  appears  on  the  ledger  as  maximum 
office  efficiency,  with  minimum  office 
force ;  maximum  factory  output,  with 
minimum  of  "rejects"  and  "seconds"; 
maximum  satisfaction  of  customers,  con- 
sumers, clients — every  one  to  whom  you 
furnish  goods  or  service — with  minimum 


of  complaint  and  trouble;  maximum  of 
health  and  comfort  for  yourself,  your 
employees,  your  customers,  with  mini- 
mum of  worry,  annoyance,  and  expense ; 
maximum  of  light  to  use,  with  minimum 
of  current  to  pay  for. 

The  value  of  good  il- 
lumination is  not  realized 
because  it  is  so  subtle. 
People  feel  it  uncon- 
sciously. They  avoid  a 
store  that  is  harshly  or 
inadequately  illuminated. 
They  avoid  harsh  light- 
ing just  as  they  avoid 
noise.  On  the  other 
hand,  in  a  store  where 
the  illumination  is  quiet 
but  effective  they  stay 
longer,  do  their  shop- 
ping better  and  buy  more 
without  knowing  why. 
They  speak  well  of  the 
store  and  visit  it  often. 

The  same  thing  ap- 
plies to  restaurants  and 
other  places  where  the 
comfort  of  customers  is  money  in  your 
pocket.  It  is  even  true  of  railroad  sta- 
tions and  trains;  for  public  service  cor- 
porations are  becoming  more  and  more 
alive  to  the  money  value  of  making  their 
customers  comfortable. 

The  cash  value  of  good  illumination  in 
efficiency  of  employees  cannot  be  over- 
estimated. They  work  better  and  with 
less  strain  when  they  have  just  the  kind 
of  light  and  quantity  of  light  suited  to 
their  work.  Their  eyes  are  better,  their 
health  is  better,  their  heads  are  clearer. 
They  don't  get  sick  so  often  and  stay 
away.  The  output  is  better,  and  there 
is  certain  to  be  more  of  it. — Scientific 
Illumination. 


When  a  battery  is  only  partially  dis- 
charged it  requires  only  a  partial  charge. 
Charging  a  battery  that  is  already  full  is 
not  only  a  waste  of  current,  but  is 
injurious  to  the  battery,  and  care  should 
be  taken  to  cut  off  the  currernt  just  as 
soon  as  the  maximum  charge  is  attained. 
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Presentation    of    Bust   of   Lord 
Kelvin 


On  May  16  a  marble  bust  of  Lord 
Kelvin  was  formally  presented  to  the 
Institution  of  Electrical  Engineers,  Lon- 


BUST    OF   LORD   KELVIN   PRESENTED   TO   THE   IN- 
STITUTION   OF    ELECTRICAL    ENGINEERS 

don,  in  accordance  with  the  desire  of 
Lady  Kelvin.  In  behalf  of  Lady  Kelvin 
the  memorial  was  tendered  to  the  Insti- 
tution by  Sir  W.  H.  Preece,  who  was 
followed  by  Prof.  S.  P.  Thompson  upon 
the  achievements  of  the  great  scientist. 
Mr.  Ferranti  accepted  the  bust  on  behalf 
of  the  Institution. 


American  Lamps  Superior 

Not  so  long  ago  Sir  William  Preece 
made  some  statements  before  the  British 
Association  which  are  calculated  to  dis- 
turb the  equanimity  of  English  manu- 
facturers of  electric  lamps,  especially 
since  he  based  them  upon  tests  made  at 


the  instance  of  the  Engineering  Stand- 
ards Committee.  He  showed,  among 
other  things,  that  the  British  made  lamp 
falls  short  of  the  American  made  lamp 
in  efficiency,  in  life  and  in  accuracy  of 
rating.  Many  English  lamps  nominally 
of  sixteen  candlepower,  purchased  in 
open  market,  showed  an  average  of  only 
13.2  candlepower,  as  against  16.2  for  the 
American  lamps.  They  showed  also  a 
much  smaller  efficiency,  and  their  useful 
life  was  only  one-fifth  that  of  the  Ameri- 
can article. 


Dr.  Bell  Reminisces  After  35 
Years 


Thirty-five  years  ago  the  25th  day  of 
last  June  Dr.  Alexander  Graham  Bell 
placed  on  exhibition  for  the  first  time  his 
telephone  at  the  Philadelphia  Centennial. 
At  that  time  (1876)  Dr.  Bell  was  teach- 
ing in  a  school  for  the  deaf  in  Boston 
and  disliked  very  much  to  leave  his  work. 
In  an  address  which  has  just  been  pub- 
lished, delivered  Nov.  2,  191 1,  in  Boston 
before  the  first  meeting  of  the  Telephone 
Pioneers  of  America,  he  told  of  these 
early  experiences. 

"So  I  went  down  to  Philadelphia,"  said 
he,  "growling  all  the  time  at  this  inter- 
ruption to  my  professional  work,  and  I 
appeared  in  Philadelphia  on  Sunday,  the 
25th.  I  was  there,  and  trotted  around 
after  the  judges  at  the  exhibition  while 
they  examined  this  exhibit  and  that  ex- 
hibit. My  exhibit  came  last.  Before 
they  got  to  that  it  was  announced  that 
the  judges  were  too  tired  to  make  any 
further  examination  that  day  and  that 
the  exhibit  could  be  examined  another 
day.  That  meant  that  the  telephone  would 
not  be  seen,  for  I  was  not  going  to  come 
back  on  another  day.  I  was  going  right 
back  to  Boston. 

"And  that  was  the  way  the  matter 
stood,  when  suddenly  there  was  one  man 
among  the  judges  who  happened  to  re- 
member me  by  sight.  That  was  no  less  a 
person  than  His  Majesty  Dom  Pedro,  the 
Emperor  of  Brazil.  I  had  shown  him 
what  we  had  been  doing  in  teaching 
speech  to  the  deaf  in  Boston,  had  taken 
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him  around  to  the  city  school  for  the  deaf 
and  shown  him  the  means  of  teaching 
speech,  and  when  he  saw  me  there  he  re- 
membered me  and  came  over  and  shook 
hands  and  said:  'Mr.  Bell,  how  are  the 
deaf  mutes  of  Boston  ?'  I  said  they  were 
very  well  and  told  him  that  the  next  ex- 
hibit on  the  programme  was  my  exhibit. 
'Come  along,'  he  said,  and  he  took  my 
arm  and  walked  off  with  me, — and,  of 
course,  where  an  emperor  led  the  way 
the  other  judges  followed.  And  the  tele- 
phone exhibit  was  saved. 

"Well,  I  cannot  tell  very  much  about 
that  exhibit,  although  it  was  the  pivotal 
point  on  which  the  whole  telephone 
turned  in  those  days.  If  I  had  not  had 
that  exhibition  there,  it  is  very  doubtful 
what  the  condition  of  the  telephone 
would  be  today.  But  the  Emperor  of 
Brazil  was  the  first  one  to  bring  that  sit- 
uation about  at  that  time.  I  went  off  to 
my  transmitting  instrument  in  another 
part  of  the  building,  and  a  little  iron  box 
receiver — you  probably  all  know  what  it 
was  from  diagram— was  placed  at  the  ear 
of  the  emperor.  I  told  him  to  hold  it  to 
his  ear,  and  then  I  heard  afterwards  what 
happened.  I  was  not  present  at  that  end 
of  the  line.  I  went  to  the  other  end  and 
was  reciting :  'To  be  or  not  to  be,  that  is 
the  question,'  and  so  on,  keeping  up  a 
continuous  talk.  I  heard  afterwards  from 
my  friend,  Mr.  William  Hubbard,  that 
the  emperor  held  it  up  in  a  very  indiffer- 
ent way  to  his  ear,  and  then  suddenly 
started  and  said :  'My  God  !  it  speaks  !' 
And  he  put  it  down;  and  then  Sir  Wil- 
liam Thomson  took  it  up  and  one  after 
another  in  the  crowd  took  it  up  and 
listened.  I  was  in  another  part  of  the 
building  shouting  away  to  the  membrane 
telephone  that  was  the  transmitter.  Sud- 
denly I  heard  a  noise  of  people  stamping 
along  very  heavily,  approaching,  and 
there  was  Dom  Pedro,  rushing  along  at  a 
very  un-emperor-like  gait,  followed  by 
i  Sir  William  Thomson  and  a  number  of 
others,  to  see  what  I  was  doing  at  the 
other  end.  They  were  very  much  inter- 
ested. But  I  had  to  go  back  to  Boston 
and  couldn't  wait  any  longer.  I  went 
that  very  night. 


"Now  it  so  happened  there,  that  al- 
though the  judges  had  heard  speech  emit- 
ted by  the  steel  disk  armature  of  this  re- 
ceiving instrument,  they  were  not  quite 
convinced  that  it  was  electrically  pro- 
duced. Some  one  had  whispered  a  sus- 
picion that  it  was  simply  the  case  of  the 
thread  telegraph,  the  lovers'  telegraph, 
as  it  was  known  in  those  days,  and  that 
the  sound  had  been  mechanically  trans- 
mitted along  the  line  from  one  instru- 
ment to  the  other.  Of  course,  I  did  not 
know  about  it  at  that  time ;  but  when  the 
judges  asked  permission  to  remove  the 
apparatus  from  that  location,  I  said: 
'Certainly,  do  anything  you  like  with  it.' 
But  I  could  not  remain  to  look  after  it; 
they  had  to  look  after  it  themselves.  My 
friend,  Mr.  William  Hubbard,  who  had 
kindly  come  up  from  Boston  to  help  me 
on  this  celebrated  Sunday,  the  25th  of 
June,  said  he  would  do  his  best  to  help 
them  out,  although  he  was  not  an  electri- 
cian. He  knew  nothing  whatever  about 
the  apparatus,  beyond  being  in  my  labor- 
atory occasionally,  knowing  me  well.  But 
he  undertook  to  remove  the  apparatus 
and  set  up  the  wire  under  the  direction  of 
the  judges  themselves.  So  they  had  an 
opportunity  finally  of  satisfying  them- 
selves that  speech  had  really  been  elec- 
trically reproduced." 


Fortuny  Stage  Lighting 

The  system  of  stage  lighting  devised  by 
Meriano  Fortuny,  of  Venice,  whereby  a 
diffused  light,  very  like  daylight,  is  ob- 
tained, is  most  ingenious. 

Fortuny  uses  electric  arc  lamps,  so 
arranging  them  as  to  secure  a  reflection 
of  their  light  from  surfaces  of  cloth.  The 
cloth  for  the  purpose  is  made  in  broad 
strips,  alternately  light  and  dark,  so  that 
a  dead  white  glare  is  avoided.  The  pro- 
portions of  light  and  dark  vary,  and  the 
cloth  is  arranged  on  rollers,  controlled 
from  in  front  of  the  Stage,  so  that  the 
operator  can  watch  and  change  effects  at 
will  during  the  progress  of  the  play.  The 
sky  backing  for  each  scene  set  is  arched, 
to  further  the  illusion. 
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PORTLAND  ROSE  FESTIVAL 


The  dramatic  unmasking  of  Rex  Ore- 
gonus  on  the  night  of  June  15th  ter- 
minated another  of  Portland's  famous 
Rose  Festivals.  By  far  the  most  notable 
feature  of  the  evening  was  the  electrical 
parade  which  followed  a  route  over  $y2 
miles  long  through  the  heart  of  the  city. 
Above  are  some  pictures  of  a  few  of  the 
most  elaborate  floats  all  of  which  were 
mounted  on  electric  flat  cars  deriving 
current  for  their  propulsion,  and  for 
lighting  the  thousands  of  lamps,  from  the 
overhead  trolley.  It  is  estimated  that 
fully  250,000  persons  viewed  the  pageant 


and  all  of  them  voted  it  "the  best  one 
yet." 

The  floats  were  made  to  represent  the 
various  countries,  and  also  historical  in- 
cidents. These  were  the  imperial  family 
of  Russia,  home  life  in  Holland,  Japan 
the  land  of  cherry  blossoms,  a  Roman 
galley,  Alaska,  Columbus'  triumphal  re- 
turn, the  Land  of  the  Midnight  Sun,  the 
Durbar  of  India,  and  a  score  of  others. 
These  were  all  so  brilliantly  lighted 
that,  as  they  passed  along,  the  regular 
street  lighting  appeared  to  pale  in  com- 
parison. 
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X-Ray  in  Studying  Athletes 

The  most  divergent  views  have  so  far 
been  prevalent  among  medical  men  with 
regard  to  the  effect  of  athletic  exercises 
on  the  human  organism,  especially  on  the 
heart.  Whereas  some 
practitioners  believe  the 
action  beneficial,  others 
were  of  opinion  that  any 
continued  exertion  is  lia- 
ble to  produce  fatal  in- 
jury, especially  dilatation 
of  the  heart. 

The  continued  strain 
on  the  sportsman's  at- 
tention may  result  in  a 
certain  nervousness,  but 
any  fear  of  organic  in- 
jury seems  to  be  practi- 
cally unfounded.  In  fact, 
the  use  of  X-rays  has 
allowed  the  behavior  of 
the  heart  to  be  watched 
at  frequent  intervals  dur- 
ing exercises,  permitting 
observing  any  possible 
alteration.  The  recent 
six-day  cycling  races 
held  at  the  Berlin  Sport- 
ing Palace  afforded  an 
excellent  opportunity  of  putting  this 
method  to  a  practical  test. 

While  the  cyclists  on  the  wooden  66 
meter  race  course  hurried  along  at  a 
lightning  speed,  scientific  men  far  down 
in  the  basement  of  the  building  were  busy 
at  work  investigating  a  problem  which 
had  long  been  disputed.  An  X-ray  appa- 
ratus of  special  construction  allowed  an 
X-ray  record  to  be  obtained  within  one 
one-hundredth  of  a  second.  This,  in  con- 
nection with  a  new  process  designed  by 
Drs.  Strauss  and  Vogt,  enabled  the  shape 
of  the  heart  to  be  reproduced  on  the 
screen  and  to  be  recorded  with  its  accu- 
rate dimensions  within  ten  to  twelve 
seconds. 

In  view  of  the  interesting  and  valuable 
results  to  be  expected  from  these  experi- 
ments, all  the  competitors  in  the  races 


willingly  agreed  to  betake  themselves 
after  each  individual  performance  to  the 
X-ray  laboratory  in  order  there  to  have 
their  hearts  measured. 

While  details  of  the  results  obtained  in 
this  connection  have  not  yet  been  made 


STUDYING    AN    ATHLETE    WITH    THE    X-RAY 

known,  this  much  can  be  said,  that  the 
apprehensions  entertained  by  many  prom- 
inent physicians  as  to  the  weakening 
effects  of  sport  on  the  human  heart  are 
at  least  exaggerated. 

The  Electric  Swan  Boat 


The  electric  swan  boat,  in  which  pas- 
sengers and  driver  ride,  has  rigidly  con- 
nected with  it,  at  the  bow  end,  a  swan 
shaped  tug  containing  an  electric  motor 
driving  a  propeller.  The  craft  is  steered 
by  means  of  reins  attached  to  the  head 
of  the  swan,  which  turn  a  rudder  of  ordi- 
nary pattern.  The  driver  has  also  close 
at  hand  a  regulator,  which  gives  him  con- 
trol over  the  machinery  in  the  swan.  The 
vibration  of  the  boat  is  said  to  be  much 
less  than  in  one  that  carries  its  own 
motor. 
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From  Ancient  to  Modern  Water 
Wheels 

The  Chinese  claim  the  use  of  water 
wheels  as  far  back  as  iooo  B.  C,  but  at 
that  time  human  labor  was  too  cheap  and 
human  wants  too  simple  to  require  any- 
extensive  use  of  the  energy  from  flowing 
water. 

The  American  Indian  and  the  early 
settlers  in  the  New  World  ground  corn 
by  placing  it  on  a  hollowed  rock  and  then 
crushing  it  with  a  second  stone  by  using 
muscular    labor,    yet    back    as    far    as 


14  B.  C.  in  Rome  a  crude  wheel  served 
to  operate  the  mill  stones  for  the  grind- 
ing of  corn.  This  form  of  wheel  was 
operated  by  the  current  flow  of  the 
stream. 

At  an  early  but  unknown  time  an 
advance  over  the  current  wheel  was 
made  by  placing  blades  upon  a  vertical 
shaft  and  in  such  a  position  as  to  receive 
the  energy  of  the  water  by  having  it 
strike  the  blades,  and  this  type,  a  form 
of  "impact  wheel,"  forecast  the  modern 
steam  turbine. 


GRINDING    CORN    WITH    A     CURRENT     WHEEL- 
ROME    14   B.    C. 
THE   IMPACT   WHEEL 


THE    IMPULSE    WHEEL 


THE    UNDERSHOT    WHEEL 
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A    MODEEN    HYDRAULIC    TURBINE    GENERATING    ELECTRICITY    IN    THE    PLANT    OF    THE    MADISON 
RIVER    POWER    COMPANY,    MONTANA 


Some  130  years  ago  a  Swiss  mathe- 
matician, Euler,  began  considering  a 
curved  blade  to  receive  the  water  and 
the  "impulse  wheel"  with  spoon-shaped 
buckets  was  the  result.  The  overshot 
wheel  which  operated  from  the  weight 
of  the  water  carried  from  the  top  of  the 
wheel  down  the  far  side  proved  cum- 
bersome and  often  costly,  as  regards  the 
masonry  work  to  get  the  water  to  the 
wheel.  The  undershot  wheel  was  a  de- 
cided advance  in  that  the  water  was  re- 
ceived on  curved  surfaces  upon  the 
underside  of  the  wheel  in  such  a  way  as 
to  make  its  velocity  count  and  the  in- 
crease in  efficiency  over  more  ancient 
wheels  was  around  50  per  cent. 

The  word  "turbine"  seems  to  have 
been  applied  to  a  water  wheel  upon  a 
vertical  shaft  in  which  the  water  by  pres- 
sure or  impulse  acted  upon  the  entire 
circumference  of  the  wheel,  coming 
either  from  the  outside  or  from  within 
and  discharging  accordingly. 

Europe  has  done  more  than  this  coun- 
try in  the  past  to  perfect  the  turbine,  but 
of  late  years  American  builders,  waking 
up,  have  designed  and  installed  some  of 
the  best  of  water  turbines,  some  very 
massive  as  indicated  above. 


Insulation  from  Seaweed 


A  new  product,  based  on  common  sea- 
weed, which  is  found  in  such  unlimited 
abundance,  is  announced  as  the  result 
of  many  years  of  experimenting  in  Eng- 
land. Many  scientists  have  foreseen  the 
enormous  possibilities  afforded  by  sea- 
weed, and  the  material  just  discovered, 
called  seagumite,  bids  fair  to  exceed  all 
expectations,  as  it  is  of  special  value  in 
all  electrical  industries,  being  a  non- 
inflammable  insulation  of  high  dielectric 
strength,  proof  against  heat,  cold,  oris 
and  weather.  A  singular  property  is  the 
increase  of  insulation  resistance  follow- 
ing immersion  in  water.  The  material  is 
unaffected  by  dilute  sulphuric  acid,  which 
makes  it  well  adapted  to  storage  battery 
jars  and  separators.  Among  associated 
mechanical  uses,  seagumite  seems  well 
adapted  for  motor  gears,  switchboard 
panels,  switch  handles,  steam  and  gas 
packing-,  especially  for  high  pressures. 
The  product  is  also  well  suited  to  replace 
leather  in  belting-. 


Do  not  forget  the  comfort  a  fan  in  the 
kitchen  may  afford  by  exhausting  the 
hot  air  and  kitchen  odors,  to  the  outside, 
or  by  forcing  in  the  cooler  breezes. 


TICKLING  4 


Edward  LqellWtm 


MmA 


Do  you  know  that  electricity  has  made 
possible  Coney  Island  not  only  by  night 
but  by  day?  Do  you  know  that  the  Bo-, 
realis,  flashing  over  it  nightly,  has  been 
an  important  factor  in  its  development; 
that  the  wheels  of  all  the  great  amuse- 
ment parks  are  driven  by  the  power  that 
is  generated  in  dynamos  ?  Consider  that 
it  costs  $3,000  a  night  to  light  its  wooden 
spires;  that  these  are  ablaze  140  nights 
a  year,  making  the  bill  of  $450,000.  Do 
you  know  that  a  man  with  a  headful  of 
figures  has  computed  that  if  all  the  elec- 
tric bulbs  of  Coney  Island  were  placed 
in  a  line  30  feet  apart  that  they  would 
illuminate  the  way  from  New  York  to 
San  Francisco?  Surely  you  will  admit 
it  is  indeed  the  City  of  Electricity. 

Paris  has  a  carnival  in  Mid-Lent,  but 
New  York  has  one  every  day  from  the 
middle  of  May  to  the  middle  of  Septem- 
ber. Last  year  20,000,000  people  took 
part.  They  came  from  all  parts  of  the 
country.  Coney  Island,  you  see,  is  a 
national  show  place  like  Yellowstone 
Park,  like  Niagara  Falls.  Also,  the  same 
people  spent  $45,000,000,  according  to 
the  adding  machines,  and  adding  ma- 
chines do  not  lie. 

Unlike  Gaul,  all  Coney  is  divided  into 
four  parts — Steeplechase,  Luna,  Dream- 


land and  the  section  of  general  shows. 
These,  taken  one  at  a  time,  show  their 
dependence  to  a  remarkable  extent  upon 
electricity.     Let  me  illustrate  : 

If  you  happen  to  be  in  Steeplechase 
Park  some  day,  you  may  notice  a  blue- 
eyed,  bristling  red-moustached  man 
whose  hair,  seemingly  damp,  gives  one 
the  impression  that  he  is  always  work- 
ing. He  is  George  C.  Tilyou.  Tilyou, 
the  proprietor  of  Steeplechase,  was  one 
of  the  first  men  to  recognize  the  value  of 
electricity  for  amusement  park  purposes. 
When  he  was  three  years  old  he  went 
to  live  at  Coney  Island  with  his  folks. 
School  days  over,  he  became  interested 
in  real  estate  and  finally  organized  the 
old  Surf  theatre  on  the  Bowery.  Also, 
Tilyou  ran  a  clean  show.  At  that  time 
John  McKane,  the  political  boss  of 
Coney  Island,  wanted  the  other  type  of 
show.  He  could  obtain  graft  from  it. 
So  he  and  Tilyou  began  to  fight.  Twice 
Tilyou  lost  all  he  had,  but  finally  he  won 
out.  McKane  went  to  the  penitentiary 
for  ballot  box  stuffing.  And  this  is  why 
Tilyou  won  out : 

One  day  as  he  was  walking  along  the 
beach  he  saw  some  youngsters  playing 
around  an  upturned  cart.  They  had 
rigged  up  a  platform  on  its  wheel  and 
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spun  this  around  until  one  of  their  num- 
ber flew  off,  falling  on  the  sand.  In- 
stantly there  came  to  Tilyou  the  idea  of 
the  "Human  Roulette  Wheel."  Using 
the  principle  of  centrifugal  force,  he 
built  a  huge  wheel  of  smooth  wood  and 
about  it  a  wall  of  cushions.  To  the 
wheel  was  attached  an  electric  motor 
which  made  the  wheel  revolve, 
accelerating  at  every  revolu- 
tion. People  paid  ten  cents 
for  the  privilege  of  sitting  on 
this  wheel  and  finally  being 
hurled  off  into  the  cushions. 
This  netted  Tilyou  $50,000 
and  was  the  start  of  his  suc- 
cessful Steeplechase  Park. 

Also,  it  is  very  significant 
that  the  other  big  attraction 
of  the  park  is  run  by  the 
same  power.  This  is  the 
"Steeplechase,"  from  which 
the  place  took  its  name.  One 
day  Tilyou  sat  watching  a 
merry-go-round.  He  looked 
idle  but  his  brain  was  busy. 
On  this  particular  merry-go- 
round  the  wooden  horses 
moved  up  and  down.  There 
was  a  crowd  waiting  to  ride 
them,  but  at  the  merry-go- 
round  across  the  street,  where 
the  horses  were  stationary, 
there  was  nobody.  The  pro- 
prietor of  the  successful 
merry-go-round  came  to  Til- 
you and  said : 

"The  reason  for  my  success  is  that 
the  people  want  all  the  action  they  can 
get.  They  like  the  idea  of  jerking  up 
and  down  as  well  as  going  round  and 
round." 

And,  as  the  organ  from  the  failure 
across  the  street  creaked  dismally,  Til- 
you thought. 

"Why  wouldn't  a  contrivance  on 
which  the  wooden  horses  run  a  race  be 
even  more  popular?" 

Not  being  able  to  answer  the  question 
in  the  negative,  Tilyou  went  to  work  on 
his  invention.    At  the  end  of  a  half  year 


GEORGE  C.  TILYOU— 
BUILDER  OF  THE  NEW 
STEEPLECHASE 


he  gave  to  Coney  Island  the  Steeple- 
chase. This  was  a  loop  of  track,  uphill 
and  down,  under  bridges  and  over  them, 
on  which  six  wooden  horses,  operating 
on  the  principle  of  the  cable  car,  raced ; 
and  it  earned  a  fortune. 

But  let  us  walk  up  Surf  Avenue,  the 
aorta  of  the  Island,  until  we  come  to 
Luna  Park  —  a  wonderful 
place  of  papier-mache,  moun- 
tains and  valleys,  minarets  and 
and  towers,  streets  of  quaint 
wooden  pagodas.  This  is  the 
place  where  nearly  a  million 
and  a  half  electric  light  bulbs 
burn  nightly,  where  the  power 
used  is  enough  to  illuminate 
a  city  of  400,000  souls,  where 
electricity,  as  an  agent  in  pro- 
ducing illusions,  is  seen  at  its 
best. 

In  the  beginning  was  Fred- 
eric Thompson,  a  young  min- 
ing engineer  of  Nashville, 
Tenn.  Every  once  in  a  while 
you  read  of  Thompson  failing, 
going  into  bankruptcy ;  but 
always  he  comes  to  the  front 
again,  stronger  than  ever. 
Over  ten  years  ago  he  ob- 
tained the  use  of  one  of  the 
big  exposition  buildings  at 
Nashville.  In  it  he  staged  his 
"Trip  to  the  Moon,"  an  illu- 
sion in  which  the  scenery  re- 
volved downwards,  giving  the 
passengers  aboard  his  stationary  airship 
the  impression  that  they  were  being  lifted 
into  space.  Wonderful  light  effects  were 
obtained  by  dexterous  use  of  violet  and 
pink  shades.  From  Nashville  he  took 
his  "Trip  to  the  Moon"  to  the  Pan- 
American  Exposition,  and  meeting  there 
Elmer  Dundy  they  decided  to  try  it  on 
New  York.  On  May  16,  1902.  they  or- 
ganized Luna  Park,  which  was  named, 
not  after  the  "Trip  to  the  Moon"  but 
after  Dundy's  little  sister.  Their  big 
electrical  illusion  was  the  attraction, 
however,  and  at  the  end  of  the  year 
they  had  realized  go  per  cent  on  their 
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THE    HUMAN    ROULETTE    WHEEL    WETTED   TILYOU   $50,1 
THE  START   OF   THE   STEEPLECHASE   PARK 


original  investment  of  two  and  one-half 
million  dollars. 

From  that  first  successful  use  of  elec- 
tricity grew  the  many  attractions  of  the 
park. 

Take  the  "trick  walk"  that  one  en- 
counters shortly  after  entering.  The 
planks  of  this  spread  in  all  directions  as 
one  moves  forward,  being  jerked  by  a 
series  of  levers  connected  with  a  motor. 
So  with  the  "Witching  Waves" — a  can- 
vas covered  surface  made  to  undulate  in 
a  similar  manner.  Over  this  surface  cars 
full  of  laughing  passengers  rock  to 
and  fro. 

But  electricity  was  carried  to  bigger 
things.  One  day  Thompson  thought  it 
would  be  a  good  idea  to 
show  the  public  what 
damage  could  be  done 
by  a  tremendous  volume 
of  water,  suddenly 
turned  loose.  He  spent 
$200,000  doing  that  and 
made  as  much  more.  He 
called  his  new  attraction 
the  "Crack  of  Doom." 
By  means  of  powerful 
electric  pumps  he  drew 
daily  a  million  gallons  of 
water  from  the  ocean 
into  a  great  reservoir. 
The  water  came,  65,000 
gallons  every  minute, 
through   22-inch    mains. 


Then  the  reservoir  was 
decorated  to  represent  a 
mountain  and  below  it 
was  built  a  ten  foot  tank 
at  the  top  of  which  was 
a  mining  town  in  minia- 
ture. When  the  show  be- 
gan the  audience  saw  the 
town  at  sunset.  The  light- 
ing effects  used  by  theatri- 
cal men  were  made  doubly 
effective  through  Thomp- 
son's skill.  Gradually  the 
painted  sky  darkened  into 
and  was  night;  one  by  one  lights 
began  to  twinkle  in  the 
scenes    of    riot    and    dis- 


little  houses, 
sipation  came  into  being  throughout  the 
camp — some  Gomorrah  of  the  Northwest. 
Then,  when  the  orgies  were  at  their 
height,  a  judgment  in  the  form  of  a  sud- 
den deluge  was  visited  upon  the  place. 
Behind  the  scenes  a  man  pressed  a  but- 
ton and,  the  reservoir  opening  automat- 
ically, the  water  came  hissing  and  tum- 
bling down,  sweeping  everything  before 
it  and  tumbling  the  little  houses  in  a 
dark  surge. 

It  has  been  said  of  Thompson  that 
his  psychological  recipe  for  amusement 
park  success  is  "let  the  crowd  amuse 
itself."  He  does  that  with  his  "helter- 
skelter,"  a  cane  slide  down  which  people 


SIX  WOODEN  HORSES  OPERATED  ON  THE  PRINCIPLE  OF  A  CABLE 
CAR  EARNED  A  FORTUNE 
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shoot  amid  the  laughter  of 
hundreds  looking  on.  In 
nearly  every  other  case, 
however,  he  calls  upon  elec- 
tricity to  help  the  crowd  in 
the  unconscious  task  of 
"amusing  itself."  Yes, 
Thompson  is  enamored  of 
electricity.  Last  year  he 
even  went  so  far  as  to  do 
away  with  the  little  steam 
railroad  that  ran  around 
Luna  and  in  its  place  in- 
stalled an  electric  system. 
Now  he  has  two  roads,  two 
third-rails  and  two  double  end  motor 
cabs. 

So  it  is  with  Dreamland.  Its  great  tower 
formerly  ablaze  with  thousands  of  lights 
hints  that  electricity  is  the  keynote  of 
the  place  just  as  it  is  at  the  other  two 
parts.  They'd  no  use  for  steam  power 
of  any  kind.  They  even  had  a  Hall  of 
Electricity,  in  which  one  could  be  shocked 
for  the  asking  and  view  all  sorts  of 
great  apparatus  to  say  nothing  of  elec- 
trical curling  irons.  Then  they  had 
their  big  illusion  like  the  one  at  Luna. 
Only  here  it  was  called  "The  Fall  of  Pom- 
peii" and  an  electrical  volcano  got  in  its 
work  after  vari-colored  electric  lights 
have  shown  the  city  in  beautiful  hues. 
And  there's  "Creation"  too,  the  only  con- 
structive show  of  the  spectacular  type. 
It  too,  however,  was  dependent  upon 
electrical  effects. 

But  let  us  leave  these  three  great 
parks.  We  have  seen  that  their  success 
depends  wholly  upon  electricity.  Now 
let  us  visit  the  swarm  of  general  attrac- 
tions scattered  throughout  the  Island. 
Most  important  among  them  is  the 
Scenic  Railway,     Of  this  there  are  two 


A   RILE    ON   THE   WITCHING   WAVES 

types — the  one  in  which  the  cars  are 
motor  driven,  and  the  gravity  railroad. 
Of  course  the  former  type  Is  using  elec- 
tricity all  the  time.  The  latter,  though, 
employs  it  as  well.  By  cables  the  cars 
are  carried  to  the  top  of  high  points, 
where  they  gain  the  potentiality  for  their 
wild  dashes  up  and  down  and  around. 

Also,  we  find  in  many  of  the  side 
shows  up-to-date  uses  of  electricity. 
There  are  glass  palaces,  of  many  colored 
lights,  and  stairways,  their  steps  charged 
with  electricity,  giving  the  walker  the 
sensation  of  countless  needles  entering 
the  soles  of  his  feet. 

And  because  of  electricity  Coney  Is- 
land is  a  success — such  a  success  that 
twenty  million  people  visit  it  every  year, 
spending  $2.25  apiece.  The  whole  prop- 
osition would  be  regarded  by  a  hard- 
headed  business  man  as  a  gamble.  But 
the  splendid  audacity  of  the  showman 
makes  a  surety.  In  his  weird  city  of 
make-believe  he  gives  wild  license  to 
the  imagination  and  pays  cash  to  bear 
out  his  theories  that  the  public  wants 
to  amuse  itself  in  the  most  ridiculous 
manner. 
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Carnival  at  Nice 


Some  notable  features  were  produced 
in  the  floats  shown  at  the  Nice  Carnival, 
in  France,  this  year,  the  floats  being  so 
made  that  they  could  be  used  in  an  elec- 
tric parade  following  the  day  parade. 
Nearly  all  the  floats,  some  of  which  were 


Another  float  represented  a  huge  fish 
overwhelming  a  small  boat  in  which  were 
figures  holding  blades  aloft.  Rows  of 
lights  along  the  gunwale  of  the  boat  and 
down  the  edges  of  the  oarblades  were 
lighted  at  night.  Huge  spiders  with 
electric  light  eyes  crawled  in  the  sand 
beneath  the  stern  of  the  boat. 


SOME    VIEWS    OF    THE    ELECTRICAL    PAGEANT    AT    NICE 


very  elaborate  and  costly,  were  trimmed 
with  row  after  row  of  electric  light  bulbs, 
the  floats  carrying  powerful  batteries 
concealed  beneath  the  decorations.  One 
float  which  attracted  much  attention  was 
a  satire  on  well-known  French  officials. 
One  huge  figure  sat  in  front  holding  a 
huge  imitation  electric  lamp,  studded 
with  small  globes,  his  cocked  hat  also 
being  studded  with  electric  lights.  A 
figure  sitting  over  one  wheel  had  half  the 
body  sticking  through  a  picture  frame, 
with  electric  lights  around  the  edge  of 
the  frame. 


One  of  the  most  striking  floats  repre- 
sented King  Carnival  riding  in  his  car- 
riage drawn  by  a  horse  wearing  a  sum- 
mer sun  hat.  The  King  wore  a  light 
studded  crown  and  carried  a  light  stud- 
ded scepter.  The  dummy  driver's  hat 
was  fringed  with  light  bulbs  and  the 
carriage,  shafts  and  harness  of  the  horse 
were  also  covered  with  them.  This  float 
was  drawn  by  six  horses  in  white  trap- 
pings. 

Another  striking  feature  was  a  half 
dozen  walking  lamp-posts.  These  were 
hollow    and    contained    a    man    hidden 
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within  as  the  motive  power.  On  the 
front  of  each  was  a  face  and  a  small 
battery  at  night  lighted  up  the  trans- 
parent tops.  Electric  lights  were  pro- 
fusely used  about  the  buildings  along  the 
streets  and  about  the  square,  over  the 
route  of  the  carnival  procession. 

Moving  Picture  Theater  in 
Trolley  Car 


The  Pittsburgh,  Harmony,  Butler  and 
Newcastle  Electric  Railway  has  put  in 
service  on  its  road  a  special  car  in  which 
moving  pictures  are  ex- 
hibited for  the  entertain-  If 
ment  of  its  passengers  1' 
during  trips.  Of  the  many 
schemes  called  into  serv- 
ice for  the  entertainment 
of  the  traveling  public  this 
is  certainly  the  most 
unique  and  marks  the  en- 
trance of  the  moving  pic- 
ture into  another  field. 
The  car  in  which  the  pic- 
tures are  exhibited  is  not 
run  regularly,  but  is  used 
for  the  accommodation  of 
special  parties  by  whom  it 
is  chartered  for  a  certain 
run.  Being  badly  dam- 
aged in  collision  with  an- 
other    car,    the     superin- 


Absorption  in  X-ray  Tubes 

As  usually  known,  X-rays  arise  in 
vacuum  globes  called  Crookes  tubes,  just 
where  the  rays  from  the  cathode  strike 
a  piece  of  platinum,  tungsten,  or  molyb- 
denum, called  the  anti-cathode. 

Roentgen  rays  differ  from  light  rays 
in  being  short  pulsations  instead  of  con- 
tinued waves.  Hitherto,  the  Crookes 
tubes,  which  give  X-rays,  have  absorbed 
as  high  as  70  per  cent  of  these  valuable 
rays. 


Sir  J.  J.  Thomson  has  just  discovered 


MOVING    PICTURES    IN    A    TROLLEY    CAR 


tendent  in  having  it  repaired  installed  in 
the  rear  platform  a  moving  picture  ma- 
chine, with  a  small  bench  upon  which  the 
operator  of  the  machine  may  stand.  The 
machine  draws  its  power  for  use  in  the 
arc  light  from  the  trolley  and,  although 
the  power  varies  with  the  amount  con- 
sumed by  the  car,  there  is  little  or  no 
flicker. 

When  the  pictures  are  to  be  exhibited, 
the  screen  is  first  lowered  just  back  of 
the  motorman.  This  is  opaque,  so  that 
no  light  penetrates  it  and  interferes  with 
the  motorman  in  his  cab.  The  electric 
lights  in  the  car  are  turned  out,  window 
curtains  are  drawn,  and  the  car  resembles 
a  small  moving  picture  theater. 


that  the  waste  and  absorption  of  these 
rays  really  depends  upon  the  atomic 
weights  of  the  elements  composing  the 
kind  of  glass  used.  He  therefore  sug- 
gests that  glass  tubes  be  manufactured 
with  elements  of  the  lightest  weight. 
This  has  been  applied  now  practically 
by  using  a  glass  composed  of  lithium. 
beryllium  and  boron,  with  a  combined 
atomic  weight  of  27,  in  place  of  calcium, 
silicon  and  sodium  glass,  whose  com- 
bined weights  are  92. 

As  a  result,  when  these  new  glass 
tubes  are  used,  only  about  fifteen  or  20 
per  cent  of  the  rays  are  lost. — T..  K. 
Hirshberg,  A.  B.,  M.  D.  (Johns  Hop- 
kins). 
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Electrical    Display    Accompany- 
ing Mt.  Taal  Eruption 

Some  37  miles  south  of  Manila  in  the 
Philippine  Islands  is  Bombon  Lake  with 
Volcano  Island  in  its  middle.  The  soil 
of  this  island  is  rich,  but  only  the  most 
courageous  of  the  Filipino  farmers  cul- 
tivate it  because  of  fear  that  one  day 
Taal  volcano,  which  has  wrought  de- 
struction many  times  before,  will  again 
become  active. 

The  earliest  eruption  is  recorded  by 
the  Augustinian  friars  340  years  ago. 
"There  is  a  volcano  of  fire  which  is  wont 
to  spit  forth  many  and  very  large  rocks, 
which  are  glowing,  and  destroy  the 
crops  of  the  natives,"  read  the  records. 
Something  like  eighteen  times  Taal  has 
belched  forth,  the  last  disturbance  occur- 
ring in  January,  191 1.  A  description  of 
this  destructive  eruption  and  the  unusual 
electrical  phenomena  accompanying  it  is 
given  in  the  National  Geographic  Mag- 
azine by  Dean  C.  Worcester. 

"Taal  continued  unusually  quiet  until 
January,  191 1.  During  the  night  of  the 
27th  of  that  month  the  seismographs  at 
the  Manila  Observatory  commenced  to 
register  frequent  disturbances,  which 
were  at  first  of  insignificant  importance, 
but  increased  rapidly  in  frequency  and 
intensity.  The  total  recorded  shocks  on 
that  day  numbered  26.  During  the  28th 
there  were  recorded  217  distinct  shocks, 
of  which  135  were  microseismic,  while 
ten  were  quite  severe.  The  frequent  and 
increasingly  strong  earthquakes  caused 
much  alarm  at  Manila,  but  the  observa- 
tory staff  was  soon  able  to  locate  their 
epicenter  in  the  region  of  Taal  volcano 
and  to  assure  the  public  that  Manila  was 
in  no  danger,  as  Taal  is  distant  from  it 
some  37  miles. 

"Definite  news  that  Taal  was  in  erup- 
tion was  received  during  the  morning  of 
January  28,  in  a  telegram  to  the  Director 
of  the  Bureau  of  Science  from  Mr.  J.  D. 
Ward,  who  conducts  tourists  to  the  vol- 
cano. Mr.  Charles  Martin,  the  govern- 
ment, photographer,  left  for  the  scene  of 


disturbance  at  three  p.  m.,  reaching  the 
edge  of  Bombon  Lake  at  eight  p.  m. 

"He  had  been  sent  to  obtain  a  photo- 
graphic record  of  the  phenomena  of  this 
eruption,  which  no  one  anticipated  would 
be  destructive,  and  he  proceeded  to  per- 
form his  appointed  task  with  extraordi- 
nary coolness,  and  with  complete  disre- 
gard for  his  personal  safety.  It  is  due 
to  the  merest  chance  that  he  is  alive 
today. 

"Early  in  the  morning  of  January  29 
he  crossed  the  disturbed  waters  of  Bom- 
bon Lake  in  Mr.  Ward's  boat  and  by 
eight  o'clock  had  made  his  way  to  the 
crater  rim,  from  which  point  he  secured 
a  magnificent  series  of  photographs  giv- 
ing an  impressive  idea  of  the  play  of 
titanic  forces  which  was  then  occurring. 

"The  varied  phases  of  this  imposing 
display  tempted  Mr.  Martin  to  expose 
plates  until  his  stock  became  practically 
exhausted,  when  he  returned  to  Tanauan 
with  but  a  single  plate  ready  for  use. 

"At  1 :05  on  the  following  morning  he 
was  awakened  by  an  extraordinarily 
heavy  explosion,  and  saw  an  enormous 
column  of  mud  rising  from  the  crater, 
which  was  distant  some  eleven  miles. 
There  was  a  magnificent  display  of  'chain' 
lightning  about  the  black  mud  cloud,  and 
the  explosion  had  awakened  and  terrified 
every  one.  Twelve  minutes  later  there 
was  a  rain  of  mud  at  Tanauan.  It  was 
followed  by  a  fall  of  fine,  dry  volcanic 
ejecta.  Shortly  before  two  o'clock  the 
sky,  which  had  been  obscured  by  the 
black  mud  cloud,  cleared  completely. 

"While  Mr.  Martin  and  his  compan- 
ions were  still  discussing  the  imposing 
phenomenon  which  they  had  witnessed, 
there  occurred  at  2  :20  two  terrific  explo- 
sions, or  I  should  perhaps  say  a  double 
explosion,  for  the  second  report  suc- 
ceeded the  first  so  quickly  as  almost  to 
coincide  with  it,  and  people  a  little  fur- 
ther away  noted  but  one  concussion.  We 
now  know  that  this  explosion  tore  most 
of  the  floor  out  of  the  main  crater  of 
Taal  volcano  and  hurled  it  skyward.  A 
huge  black  cloud  continued  to  rise   for 
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a  long  time.  Its  ejection  was  attended 
by  a  most  extraordinary  electrical  dis- 
play, which  was  visible  for  250  miles. 

"The  explosion  was  heard  over  an  area 
more  than  600  miles  in  diameter.  In  the 
subprovince  of  Kalinga  the  wild  men 
thought  that  the  dynamite  stored  at 
Lubuagan  by  the  government  for  use 
in  road  construction  had  exploded,  and 
throughout  the  following  day  delegations 
from  various  settlements  visited  the  town 
to  ask  if  this  was  the  case. 

"Mr.  Martin  says  that  the  cloud  at  first 
rose  steadily,  but  'soon  the  wind  got 
hold  of  it  and  it  spread  out  all  over  the 
country,  leaving  us  in  total  darkness. 
Wet  mud  started  to  come  down  in  Tana- 
uan  twelve  minutes  after  the  explosion. 

"In  Manila  the  shock  of  the  explosion 
was  so  great  that  people  leaped  from 
their  beds  in  terror,  thinking  that  there 
had  been  some  great  catastrophe  in  the 
city..  Their  attention  was  instantly  at- 
tracted by  the  glare  of  the  electrical  dis- 
play, and  many  of  them  realized  that 
Taal  must  be  in  full  eruption.  The  thou- 
sands who  witnessed  the  extraordinary 
sight  agree  (hat  it  beggared  description, 


and  few  of  them  have  even  attempted  to 
describe  it.  The  streams  of  electric  fluid 
seemed  to  be  of  extraordinary  breadth. 

"With  the  instinct  of  the  photographer 
still  alert,  Mr.  Martin  exposed  his  one 
remaining  plate ;  but,  unfortunately,  in 
the  excitement  of  the  moment  he  failed 
to  realize  that  a  flash  of  lightning  makes 
its  own  exposure ;  and,  fearing  that  the 
steady  glare  resulting  from  the  myriad 
discharges  would  fog  his  plate,  timed  his 
shutter  to  one  six-hundredth  of  a  second, 
with  the  result  here  reproduced. 

"When  it  is  remembered  that  these 
flashes  were  taken  at  a  distance  of  some 
five  miles  through  a  lens  with  a  focal' 
length  of  300  millimeters,  and  that  the 
photograph  is  here  reproduced  one-third 
size,  some  idea  will  be  gained  of  the 
breadth  of  the  discharges. 

"The  thousands  upon  thousands  of 
people  who  were  awakened  by  the  final 
explosion  in  time  to  see  the  enormous 
column  of  ejecta  shooting  up  from  Taal, 
and  to  witness  the  extraordinary  attend- 
ant electrical  display,  little  dreamed  that 
in  the  twinkling  of  an  eye  some  l.joo 
human  beings  had  perished." 


Electrifying  a  City 


It  is  no  small  undertaking  to  electrify 
a  single  building,  even  under  favorable 
conditions,  and  the  man  who  would  un- 
dertake, and  carry  to  successful  comple- 
tion, the  electrifica- 
tion of  a  city  of 
2,100  people  must 
be  energetic, 
resourceful, 
well  trained. 

Such  a  man  is 
George  Edward 
Johnson  and  the 
city  to  which  he 
first  a  p  pi  i  e  d  his 
principles  is  Sab- 
etha,  Kan. 

The  lighting 
plant  at  Sabetha, 
when  Mr.  Johnson 
took  charge,  had 
been  operating 
under  municipal  di- 
rection, and  at  a 
loss,  for  nine  years. 
With  a  definite  idea 
in  mind  and  with 
carefully  thought 
out  plans  he  set 
about  reorganizing 
and  improving  the 
central  station  serv- 
ice. How  well  he 
has  succeeded  may 
be  appreciated 
from  the  fact  that 
out  of  the  total  700 
houses  in  the  place 
600  are  taking  current  and  use  in  the 
aggregate  7,000  lamps  in  the  stores,  fac- 
tories and  houses.  There  are  also  600 
motors  in  use,  driving  every  conceivable 
appliance  for  the  lessening  of  manual 
labor  on  the  farm,  about  the  house  and 
in  the  factory. 

The  first  great  work  of  putting  the 
plant  on  an  efficient  and  business  basis 
was  successfully  accomplished  at  an  out- 
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GEORGE  EDWARD  JOHNSON,  ELECTRIFIER  OF 
CITIES,  AND  EXAMPLES  OF  HIS  WORK  IN 
SABETHA,    KANSAS 


lay  of  $8,000,.  devoted  mainly  to  new  and 
modern  apparatus,  and  the  task  then  pre- 
sented itself  of  building  up  an  adequate 
consumer  load  that  would  tax  the  ca- 
pacity of  the  ma- 
chines. The  most 
important  step  was, 
after  the  introduc- 
tion of  the  electric 
light  into  a  major 
portion  of  the 
homes  and  facto- 
ries, the  application 
of  the  electric 
motor  to  the  vari- 
ous power  uses  of 
the  city.  The  city 
itself  led  the  way 
by  installing  a  com- 
plete equipment  of 
electric  motors  to 
drive  all  its  pumps 
and  furnish  its  en- 
tire water  supply. 
All  the  water  the 
citizens  use  is  also 
obtained  by  electric 
pumps,  and  at  the 
most  reasonable 
rates. 

So  satisfactory 
was  the  city's  ven- 
ture that  motors  of 
the  same  type  were 
soon  installed 
wherever  the  need 
for  power  existed, 
and  only  a  short 
time  ago  the  last  gasoline  engine  power 
plant  was  sold  and  the  money  used  to 
buy  an  electric  motor. 

Mr.  Johnson,  having  started  the  larger 
users  of  current  in  the  right  direction, 
went  after  the  grocers,  carpenters,  butch- 
ers and  other  trades  people  in  the  city 
and  also  after  the  farmers  in  the  outlying 
districts.  It  was  in  one  of  these  latter 
campaigns  the  Sabetha  plant  secured  as 


POPULAR  ELECTRICITY 


355 


a  customer  the  entire  town  of  Morrill. 
Practically  all  the  storekeepers  in  Sabetha 
use  electricity  and  reap  the  consequent 
advantages  as  do  the  storekeepers  in  the 
large  cities. 

Even  the  small  and  unpretentious  car- 
penter shop  has  its  motor.  The  one  illus- 
trated is  some  distance  out  of  the  city 
and  the  single  phase  motor  is  connected 
to  the  same  transformer  that  carries  the 
lights  of  a  number  of  dwellings,  but  no 
disturbance  is  noticeable  on  these  lines 
when  the  motor  is  started. 

The  next  and  final  step  in  the  electrifi- 
cation was  the  introduction  of  current  de- 
vices other  than  lamps  into  the  homes  of 
the  city.  Mr.  Johnson,  with  the  coopera- 
tion of  Mrs.  Johnson,  a  graduate  engi- 
neer, by  the  way,  equipped  their  house 
with  every  modern  electrical  device  that 
could  be  obtained,  and  aside  from  the 
regular  use  of  the  various  appliances, 
gave -special  demonstrations  of  the  more 
popular  pieces,  such  as  flat  irons,  fans, 
washing  machines,  curling  irons,  etc.  It 
was  not  long  before  a  demand  was 
worked  up  for  these  handy  household 
current-consuming  devices. 

Finding  that  he  still  had  some  steam  to 
spare  even  at  the  peak  of  the  load,  and 
that  lots  went  to  waste,  exhaust  pipe  lines 
were  laid,  radiators  bought  at  wholesale, 
and  the  city  homes  are  now  users  of  cen- 
tral station  steam  heat  as  well  as  current. 
There  still  being  some  exhaust  steam  to 
spare,  arrangements  were  made  to  sell  it 
to  a  big  laundry  and  to  an  ice  plant,  so 
that  they  would  use  not  only  the  electric- 
ity the  plant  made  but  also  the  steam  it 
would  have  ordinarily  wasted. 


The  Invention  of  the  Acousticon 


The  Dictograph  which  has  become  so 
prominent  in  the  last  six  months  and 
which  was  described  in  the  June  issue 
under  the  title  "Eavesdropping  by  Sci- 
ence" is  but  an  adaptation  of  the  acous- 
ticon which  was  invented  some  ten  years 
ago  by  Mr.  Miller  Reese  Hutchison,  as 
the  technical  press  of  that  period  wilt 
indicate.    Therefore,  the  statement  in  the 


above  mentioned  article,  to  the  effect 
that  the  acousticon  and  interior  telephone 
were  invented  by  Mr.  Turner,  is  an 
error,  which  we  take  this  opportunity  to 

correct.  

Saving  a  Power  House  From  the 
Ice 

Last  spring  a  new  power  house  was  in 
-course  of  construction  on  the  Kankakee 
River.  It  was  only  about  half  completed 
and  the  steel  framework  was  already  in 
and   stood  in  a  channel   dug  along  the 

Une  WnaiEOrNAMiTE  WasPlacei\    .Cof^rDam-. 
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RiVER- 

HOW  THE  ICE  TROUBLE  WAS  AVERTED 

one  side  of  the  river  to  a  depth  of  50 
feet  below  the  water  level.  The  water 
was  kept  out  of  the  channel  by  coffer- 
dams built  all  around  it,  as  shown  in  the 
sketch. 

Ice  had  coated  the  river  to  a  depth  of 
sixteen  inches  and  when  this  began  to  go 
out  a  lot  of  trouble  was  experienced. 
One  afternoon  a  large  ice  sheet,  fully  a 
half  mile  long  and  the  width  of  the  river, 
came  down  and  lodged  against  the  up- 
stream cofferdam  in  such  a  way  that  the 
whole  weight  of  the  float  rested  against 
the  dam.  Smaller  pieces  coming  down 
the  river  piled  up  against  the  large  float, 
which  gradually  increased  the  pressure 
until  the  cofferdam  began  to  give. 

Dynamite  was  freely  used  to  break  up 
the  ice  by  laying  five  or  six  sticks  on  the 
ice  in  a  line  and  lighting  the  fuses  with  a 
match.  This  scheme,  however,  did  not 
work,  as  they  could  not  shoot  off  enough 
at  one  time. 

They  then  decided  to  place  a  row  of 
sticks  half  way  across  the  river  on  the 
side  resting  against  the  cofferdam  and 
shoot  them  all  off  at  once  by  means  of 
electric  current.  This  was  success  fully 
accomplished  and  the  cofferdam  relieved 
of  the  enormous  pressure  in  time  to  save 
the  plant. 


Electrical  Colloids 


By  DR.  LEONARD  KEENE  HIRSCHBERG, 
A.  M.,  M.  D.   (Johns  Hopkins) 


The  introduction  of  the  metallic  col- 
loids into  medicine  constitutes  a  new  de- 
parture, the  significance  of  which  is  not 
generally  recognized. 

Colloids  are  substances  that  will  not 
pass  through  an  animal  membrane,  of 
which  gelatin,  albumin,  and  white  of  egg 
are  typical  instances.  Until  recently  this 
was  about  all  that  was  known  of  them, 
although,  as  the  animal  organism  is 
wholly  composed  of  colloids,  it  is  only 
by  a  thorough  knowledge  of  their  inter- 
action that  the  reactions  taking  place  in 
the  human  organism  can  be  understood. 

The  discovery  that  it  is  possible  to 
convert  certain  metals  and  metallic  salts 
into  the  colloid  state,  and  the  careful 
study  of  these  metallic  colloids,  however, 
show  that  they  are  reduced  to  infinitely 
small  particles.  Some  idea  of  the  minute- 
ness of  these  particles  can  be  gathered 
from  the  fact  that  a  cubic  millimeter  of 
ordinary  colloidal  gold  is  estimated  to 
contain  1,000,000,000  of  them,  and  what 
would  be  considered  a  solution  of  fine 
particles  at  least  twice  that  number. 
These  granules  are  animated  by  what  is 
known  as  Browian  movement  and  are 
enabled  to  remain  in  suspension  in  a 
liquid  medium  almost  indefinitely,  their 
stability  depending  on  the  size  of  the 
granules,  the  nature  of  the  body  and  of 
the  vehicle  employed.  It  is  interesting 
to  note  that  the  number  of  granules 
varies  according  to  the  cube  of  their 
size,  so  that  if  their  size  be  reduced  to 
one-half,  their  number  is  multiplied  by 
eight,  a  fact  of  considerable  practical 
importance  because  the  activity  of  these 
solutions  depends  upon  the  multiplica- 
tion of  these  centers  of  activity. 

There  are  two  principal  ways  of  pro- 
ducing metallic  colloids,  viz.,  chemical 
and  physical  (electrical).  The  chemical 
preparation  of  a  colloid  metal  is  effected 
by  the  slow  reduction  of  a  salt  of  the 


metal,  as,  for  instance,  by  treating  nitrate 
of  silver  with  a  mixture  of  sulphate  of 
iron  and  citrate  of  soda.  The  physical 
method  consists  in  passing  the  electric 
arc  between  electrodes  of  the  metal  to 
be  converted  into  colloid,  plunged  into 
distilled  water.  Under  these  conditions 
the  electrodes  throw  off  an  extremely 
fine  powder  which  remains  suspended  in 
the  liquid.  The  two  methods  of  produc- 
tion yield  widely  different  results,  and 
from  a  therapeutical  point  of  view  I  need 
only  deal  with  the  electric  colloid  metals, 
since  only  these  present  the  necessary 
homogeneity,  minuteness  of  grasmles, 
purity,  and  stability. 

A  solution  of  electric  colloid  silver 
(small-grained)  is  of  a  brownish-red 
color  (the  solution  with  larger  grains 
has  a  green  tinge).  It  diffuses  light  and 
is  vaguely  opalescent.  For  therapeutical 
purposes  it  is  made  stable  by  modifying 
the  composition  of  the  aqueous  medium 
and  is  rendered  isotonic  with  blood  serum 
by  the  addition  of  sea  salt.  Thus  pre- 
pared for  use,  it  is  known  as  electrargol, 
and  is  one  of  a  series,  electraurol,  electro- 
platinol,  electromercurol,  etc.,  which  all 
appear  to  possess  the  same  properties  in 
approximately  the  same  degree,  a  fact 
which  militates  in  favor  of  the  view  that 
it  is  the  physical  state  of  the  substance 
rather  than  its  nature  that  determines  its 
effects.  These  colloid  metals,  like  col- 
loids in  general,  have  a  special  electric 
charge,  and  thanks  to  their  state  of  fine 
divisions  they  possess  a  certain  catalytic 
power — that  is  to  say,  by  their  mere  pres- 
ence they  can  determine  very  powerful 
chemical  action  out  of  all  proportion  with 
the  quantity  of  matter  brought  to  bear. 
From  this  point  of  view  the  action  of 
colloids  resembles  that  of  the  ferments. 

Although  of  comparatively  recent  in- 
troduction, the  medical  applications  of 
the    colloid    metals    are    numerous    and 
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interesting;  indeed,  their  employment 
inaugurates  a  fresh  chapter  in  medicine. 
Speaking  generally,  the  colloidal  metals 
are  especially  remarkable  for  their  bene- 
ficial action  in  infective  states  —  blood 
poisoning  by  germs.  This  action  has 
been  shown  to  be  due  to  their  stimulating 
influence  and  to  their  destructive  effects 
on  micro-organisms  and  their  toxins  as 
shown  by  the  immediate  fall  of  tempera- 
ture, and  the  subsidence  of  the  constitu- 
tional symptoms  of  intoxication.  They 
are  employed  as  a  rule  for  the  sake  of 


their  constitutional  effects,  for  which 
purpose  an  injection  of  from  five  to  20 
c.  c.  is  made  into  muscle  or,  in  urgent 
cases,  into  the  veins. 

Even  more  interesting  are  the  results 
obtained  in  acute  meningitis  and  in  epi- 
demic cerebro-spinal  meningitis.  In  the 
latter,  electrargol  can  be  employed  either 
alone  or  in  conjunction  with  the  serum 
treatment.  The  injection  is  usually  intra- 
venous, but  in  severe  cases  it  should  be 
made  directly  into  the  spinal  canal  so  as 
to  obtain  immediate  effects. 


A  DISAPPEARING  LABORATORY  TABLE 


At  the  Lewis  Institute,  Chicago,  a 
novel  means  is  provided  for  handling  ex- 
perimental apparatus  in  classes  in  elec- 
tricity and  physics.  The  laboratory  is 
located  in  the  basement  under  the  audi- 
torium. The  lectures  are  delivered  in  the 
auditorium  above.  Under  Professor 
Woodworth's  direction  a  section  of  the 
front  portion  of  the  stage  was  arranged ' 
upon  hinges  so  as  to  drop  down  while 
the  front  portion  lays  forward  upon  the 
floor.  An  elevator  was  installed  which 
runs  from  the  floor  level  of  the  basement 
up  to  the  stage  level.  After  the  appa- 
ratus has  been  placed  upon  the  elevator 


platform  in  the  basement  and  with  the 
hinged  parts  of  the  stage  out  of  the 
way,  the  elevator  lifts  the  apparatus  into 
the  auditorium  and  to  any  height  con- 
venient for  demonstrating. 

As  shown  in  the  illustration,  the  eleva- 
tor platform  is  equipped  with  a  regular 
laboratory  table  to  which  are  attached 
connections  for  providing  electricity,  gas, 
air  and  water.  The  apparatus  shown  is 
that  used  in  a  lecture  upon  arc  lamps 
and  includes  three  types  of  arc  lamps,  a 
mercury  vapor  lamp  and  instruments  for 
measuring  voltage  and  current. — Clar- 
ence M.  Bartelme. 
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A    DISAPPEARING    LABORATORY    TABLE 


The  New  Edison  Rectifier 

By  W.  H.  MEADOWCROFT 


Without  question,  the  owner  of  an  au- 
tomobile would  regard  it  as  an  ideal  con- 
dition of  affairs  if  he  were  able  to  run 
electric  lights  in  his  car,  operate  his  igni- 
tion system  and  automatically  start  his 
machine  from  one  common  source  of 
supply,  which  could  be  constantly  re- 
newed by  him  at  his  home  without  trouble 
and  at  small  expense. 

All  this,  however,  is  only  possible  by 
the  use  of  storage  batteries,   the  great 


An  alternating  current  rectifier  has 
been  developed  at  the  Edison  Laboratory 
after  a  long  and  persistent  series  of  ex- 
periments made  to  determine  the  most 
reliable  and  efficient  means  of  charging 
a  storage  battery  from  an  alternating 
current  circuit.  And,  moreover,  it  has 
been  designed  to  meet  the  needs  of  the 
average  automobile  owner  who  may  be 
the  merest  tyro  as  regards  electrical  ap- 
paratus. 


FIG.     1.     THE    NEW     EDISON     RECTIFIER 


FIG    2.      CONNECTIONS    OF 
RECTIFIER 


drawback  to  the  extensive  use  of  which 
has  been  the  lack  of  practically  universal 
facilities  for  recharging.  Where  direct 
current  is  available  this  presents  no  dif- 
ficulty at  all,  but  the  major  proportion  of 
the  public  electric  circuits  supply  only 
alternating  current,  which,  of  course, 
cannot  be  used  for  charging  storage  bat- 
teries, except  through  the  medium  of 
motor-generators  or  rectifiers  of  various 
types. 


The  new  rectifier  in  theory  and  in  fact 
is  a  simple  electro-mechanical  valve 
which  allows  current  waves  of  only  one 
polarity  to  pass  through  it  from  an  alter- 
nating current  circuit  to  the  battery 
which  is  to  be  charged.  It  consists  of  an 
arrangement  of  vibrators  controlled  by 
magnets,  with  a  capacity  device  in  cir- 
cuit. The  charging,  current  begins  and 
ends  exactly  at  the  commencement  and 
closing  of  the  positive  wave,  hence  there 
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is  absolutely  no  spark  when  the  rectifier 
is  in  operation.  Edison,  with  his  accus- 
tomed thoroughness,  has  been  running 
one  of  these  devices  on  a  destructive  test, 
but  thus  far  has  not  succeeded  in  break- 
ing it  down,  although  it  has  been  in  oper- 
ation continuously  for  more  than  5000 
hours,  delivering  its  full  load  of  current 
and  requiring  no  stoppage  for  repairs  or 
adjustment  in  all  that  time.  This  is  equal 
to  several  years'  duty  in  ordinary  charg- 
ing service  for  automobile  use. 

The  method  of  operating  it  is  as  simple 
as  the  turning  on  and  off  of  an  ordinary 
electric  light.  An  indicating  snap  switch 
of  the  usual  form  controls  the  starting 
and  stopping  of  the  charging  current. 
This  rectifier  will  run  continuously,  giv- 
ing any  desired  charging  rate  of  current 
within  its  rated  capacity.  There  being 
no  commutator,  brushes,  bearings,  va- 
cuum tubes,  or  special  starting  devices, 
there  is  no  need  of  an  expert's  services 
to  operate  it  or  to  keep  it  in  good  run- 
ning condition. 

Figure  1  shows  a  small  size  of  Edi- 
son's rectifier  connected  up  and  charging 
an  ignition  battery  of  five  cells  of  Edison 
storage  battery.  It  will  be  seen  that  the 
connections  are  exceedingly  simple,  con- 
sisting of  the  usual  connecting  cord  and 
plug  at  (A),  and  a  charging  lead  run- 
ning from  the  positive  side  of  the  charg- 
ing terminals  on  the  rectifier  to  the  posi- 
tive pole  of  the  battery,  and  another  lead 
connecting  the  negative  terminals,  as 
shown. 

On  turning  the  snap  switch  to  the  "on" 
position,  the  proper  charging  current 
will  flow  into  the  battery.  When  the 
charging  is  completed,  the  switch  is 
turned  to  the  "off"  position  and  the  bat- 
tery leads  are  disconnected.  Any  battery 
will  charge  in  just  the  same  time  on  the 
Edison  rectifier  as  though  it  were  run- 
ning on  an  ordinary  direct  current  charg- 
ing circuit. 

A  larger  size  of  this  rectifier,  for  20 
amperes  capacity,  is  made  for  charging 
two  sets  of  battery,  and  in  this  case,  in 
order  to  insure  correct  adjustment  of  the 
charging  current,  a  regulating  rheostat 


and  ammeter  is  connected  in  the  charg- 
ing circuit. 

Figure  2  shows  a  plan  of  connections 
for  this  rectifier.  In  this  instance  the 
rectifier  is  connected  to  a  wall  receptacle 
of  the  ordinary  type  and  the  circuit  goes 
through  a  small  switch  and  cut-out.  This 
makes  a  permanent  and  reliable  connec- 
tion, easy  to  install  and  free  from  acci- 
dents. With  batteries  of  the  lead-acid 
type,  the  use  of  a  regulating  rheostat 
and  ammeter  in  the  charging  circuit  is 
advisable. 

The  usefulness  of  this  rectifier  is  not 
limited  to  the  charging  of  storage  bat- 
teries, as  it  may  also  be  employed  to  fur- 
nish direct  current  from  an  alternating 
circuit  to  any  electrical  device  connected 
with  it.  For  example,  it  can  be  used  to 
advantage  to  operate  a  direct  current 
arc-light  for  the  illumination  of  motion 
picture  machines  and  stereopticons ;  also 
for  operating  railway  signals,  and  tele- 
graph and  telephone  apparatus. 

Retouching  and  Printing  Frame 

The  illustration  shows  an  equipment 
for  the  rapid  printing  of  post  cards  and 
developing  papers.     The  light  bracket  is 


RETOUCHING    AND    PRINTING    FRAME 

adjustable  to  any  desired  position,  thus 
giving  control  of  the  light  intensity. 
The  lamp  is  switched  on  and  off  auto- 
matically by  the  release  of  a  spring 
switch  when  the  pressure  board  is  opened 
or  closed.  For  retouching,  a  special 
socket  is  provided,  so  that  the  light  can 
be  placed  just  behind  the  frame  and  re- 
flected to  the  negative  by  a  white  enam- 
eled reflector. 
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A  Self-Supported  Telephone 

It  is  often  a  great  convenience  to  be 
able  to  use  both  hands  while  carrying  on 


SELF-SUPPORTED    TELEPHONE 

a  conversation  over  the  telephone.  The 

Van     Akin    combined    transmitter  and 

receiver  permits  this  by  having  a  sub- 
stantial and  adjustable  support. 


Auristophone     Annunciator 
Limousines 


for 


Those  who  are  so  fortunate  as  to  own 
limousine  cars  will  find  the  Auristophone 
electric,  loud  speaking  annunciator  an 
improvement  over  the  old-fashioned 
Dutchman's  pipe  megaphone  for  giving 
orders  to  the  chauffeur.  The  system  con- 
sists of  a  voice  receiving  instrument  or 
transmitter  carried  in  a  little  pocket  in 
convenient  reach  of  the  passenger.  This 
is  connected  through  a  cell  or  two  of  bat- 
tery with  a  reproducer  affixed  to  an 
amplifier  in  the  chauffeur's  compartment. 
The  chauffeur  can  hear  the  passenger's 
voice  readily  and  without  putting  a 
receiver  to  his  ear.  In 
reality  it  is  a  loud  speak- 
ing telephone  and  can  be 
used  for  various  other 
purposes,  as  in  public 
passenger  cars  to  an- 
nounce streets,  in  restau- 
rant kitchens  to  receive 
meal  orders,  in  private 
homes  for  use  between 
rooms,  between  offices  as 
an  intercommunicating 
telephone,  etc. 


Stranded  Wire  Tips 

It  is  frequently  convenient  to  have 
stranded  wires  transformed  into  solid 
terminals.  Here  is  a  special  Fahnestock 
tip  which  does  the  trick  in  a  simple  man- 
ner. Hold  the  tip  in  a  gas  or  candle 
flame,  using  a  pair  of  tweezers  or  pliers 


STRANDED    WIRE   TIP 

until  the  solder  already  inside  it  melts. 
When  the  solder  melts  push  the  end  of 
the  wire  into  the  tip.  When  the  solder 
cools,  the  wire  will  be  soldered  securely 
to  the  inside  of  the  tip. 


Demand  in  India  for  Electricity 

In  Bombay,  India,  according  to  the 
German  consul,  the  new  dwellings  and 
offices  are  nearly  all  fitted  with  electric 
light  and  electric  fans,  and  some  also 
with  electric  lifts.  Hardly  less  important 
than  lighting  is  the  demand  in  the  bunga- 
lows for  electric  fans.  Where  electric 
power  is  available,  there  is  in  every  room 
an  electric  fan  attached  to  the  ceiling, 
and  generally  there  are  also  small  port- 
able lamps.  There  is  also  a  large  demand 
for  electric  machinery  for  power  plants. 
Not  the  least  important  part  of  this 
demand  is  for  the  textile  factories  in 
Bombay,  and  it  may  be  anticipated  that 
in  a  few  years  most,  if  not  all,  of  the 
larger  spinning  and  weaving  mills,  at 
least,  will  be  run  by  electric  power. 


ANNUNCIATOR    MOUNTED    IN    A    LIMOUSINE 
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A  Magneto  Doorbell 

It  is  well  known  that  the  battery  is 
the  most  troublesome  part  of  a  bell  sys- 
tem. To  overcome  this  feature  a  new 
device,  recently  designed,  makes  use  of 
a  magneto.  When  the  knob  which  re- 
places the  familiar  push  button  is  given 
a  slight  turn,  current  sufficient  to  oper- 


MAGNETO   DOORBELL 

ate  the  bell,  which  is  furnished  with  the 
magneto,  is  generated. 

For  offices,  a  selective  switch  is  pro- 
vided, so  that  any  one  of  a  number 
of  bells  may  be  rung  from  the  same 
magneto. 

Riddling     Sand    by     Electricity 

The  molding  and  core  sands  used  in 
the  foundry  are  prepared  by  sifting  them 
through  a  screen  or  "riddle"  to  make 
all  of  the  same  consistency  and  to  remove 
the  coarser  parts.     This  is  usually  done 


RIDDLING     SAND 

by  hand   or   by   pneumatically   operated 
riddles. 

The  illustration  shows  a  one-third 
horsepower  motor  applied  to  shake  the 
riddle.  The  ordinary  eighteen  inch  foun- 
dry riddle  fits  the  clamping  device  and 
the  amount  of  work  possible  is  increased 
50  per  cent  over  the  old  method. 


Automatic  Weighing  Machine 

Sugar  refineries,  wholesale  groceries, 
canneries,  candy  factories,  bakeries,  etc., 
wherever  large  quantities  of  sugar  are 
handled,  have  long  felt  the  need  of  a 
practical  weighing  machine.  Such  a  ma- 
chine is  now  on  the  market,  embodying 
a  novel  motor  application.  The  motor 
drives  an  agitator  which  stirs  the  sugar 


AUTOMATIC    WEIGHING    MACHINE 

and  insures  an  even  flow  and  correct 
weight  at  all  times  by  the  prevention  of 
lumping  and  clogging  in  the  hopper. 

An  advantage  lies  in  the  uniformity  of 
the  weighing.  When  the  weighing  beam 
is  set  at  five  pounds,  for  instance,  the 
package  is  sure  to  contain  exactly  that 
amount — no  more,  no  less — while  with 
hand  weighing,  it  is  next  to  impossible  to 
give  exactly  the  same  uniform  weight. 

The  Westinghouse  motor  is  of  1  20 
horsepower,  applied  directly  to  the  weigh- 
ing mechanism  at  the  bottom  oi  the  hop- 
per ami  is  connected  to  the  agitator  bj 
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means  of  a  worm  and  gear.  The  motor 
control  is  effected  entirely  by  the  weigh- 
ing beam. 

When  the  weighing  beam  comes  to  a 
horizontal  position,  a  switch  is  closed, 
which  starts  the  motor;  and  when  the 
required  amount  of  sugar  has  passed 
from  the  receptacle,  the  weighing  beam 
drops  to  an  inclined  position,  thereby 
stopping  the  flow  of  sugar,  and  at  the 
same  time  opening  the  switch  and  stop- 
ping the  motor. 

Pressing  Clothes  by  Magnetism 

In  striking  contrast  with  the  old  style 
pressing  iron  is  the  easily  operated  mag- 
net controlled  iron.  With  the  old  type 
iron  a  man's  full  weight  is  often  needed 
to  properly  press  out  the  seams  and 
edges  on  a  newly  made  garment.  With 
the  magnet  controlled  iron  the  pressure 
may  be  varied  from  one  to  8,000  pounds 
by  a  readily  moved  counterbalanced  foot 
control.  This  lever  moves  an  arm  over 
contacts  which  energize  more  or  fewer 
coils,  according  to  the  pressure  which  is 
desired. 

The  current  consumed  is  equivalent  to 
that  required  by  two  sixteen  candlepower 
carbon  lamps. 


Ship   Automatic   Tell-tale 
System 

It  is  not  generally  realized  that  masts, 
relics  of  the  old  sailing  boat  days,  are 
still  used  on  steamboats  as  a  means  for 
carrying  signal  lights.  These  lights,  and 
certain  others,  must  be  kept  burning  dur- 
ing the  night,  and  some  nations  have 
laws  which  require  automatic  devices 
such  as  are  here  illustrated  to  give  warn- 
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AUTOMATIC    TELL-TALE    SYSTEM 

ing  in  case  these  lights  go  out.  When 
an  automatic  tell-tale  is  used,  each  signal 
lantern  is  provided  with  two  incandes- 
cent lamps  connected  to  this  board  and 
in  turn  to  the  lighting  circuit.  The  regu- 
lar light  is  thrown  into  circuit  by  the 
switch  on  the  board,  and  should  this  light 
burn  out,  or  the 
circuit  control- 
ling it  become 
interrupt- 
ed, a  small  light 
on  the  indicator 
board  is  thrown 
in,  the  annunci- 
ator drops  from 
"Burning" 
to  "O  u  t,"  and 
the  buzzer  is  set 
going.  At  t  h  e 
same  time  the 
relay  provided 
in  the  instru- 
ment throws  in 
the  second  or 
auxiliary  lamp, 
maintaining  the 
lantern     lighted. 
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While  it  is  desirable  to  replace  the 
original  or  burned-out  lamp  as  soon  as 
possible,  in  the  case  of  a  storm  where 
it  would  be  impracticable  to  get  at  the 
lantern,  the  auxiliary  light  can  be  left 
burning  until  the  other  is  replaced,  in 
which  case  the  indicator  will  continue  to 
indicate  that  the  original  lamp  is  not 
lighted. 

Electric  Heaters  in  a  Water 
Tank 

Located  high  above  the  streets  of  New 
York  on  top  of  the  Trinity  Corporation 
Building  and  exposed  to  the  cold  winds 
from  over  the  North  River  stands  a 
great  water  tank  for  fire  protection  in 
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WATER    TANK    WHICH    IS    HEATED    BY 
ELECTRICITY 

the  building  it  surmounts.  This  tank  is 
connected  to  pipes  which  convey  the 
water  to  sprinklers  in  case  of  fire. 

To  prevent  the  water  in  the  tank  from 
freezing  electric  heaters  were  installed, 
after  much  experimenting.  It  was  found 
that  the  heaters  worked  most  effectively 
when  set  in  the  eighteen-inch  air  cham- 
ber at  the  top  of  the  tank  and  attached 
to  the  underside  of  the  air-tight  cover. 
Four  heaters  of  1,200  watts  each  were 
installed  by  electricians,  with  a  thermo- 
static control. 


Electric  Motor  Operates  Model 

A  practical  use  for  the  small  electric 
motor  is  shown  in  the  photograph  of  a 
miniature   working   model   of   an    exca- 


ELECTRICALLY  OPERATED  MODEL 

vator,  which  is  so  equipped  that  it  will 
display  its  method  of  operation  by  sim- 
ply starting  the  motor.  The  advantage 
is  obvious,  as  an  inventor  can  make  a 
much  more  convincing,  exhibition  of  his 
model  to  a  prospective  investor  or  finan- 
cial backer  when  the  model  is  adding  its 
argument  by  actually  operating. 

A  Temporary  Socket 

The  installation  and  use  of  temporary 
electric  decorations,  no  matter  how 
cheaply  accomplished,  are  generally 
costly  on  account  of  the  short  length  of 
time  they  are  used  and  because  of  mate- 
rial rendered  unfit  for  further  use. 


TEMPORARY      SOCKET 

Bryant  sockets,  as  illustrated,  having 
pointed  set  screws  for  connection  to  the 
circuit  wires,  will  reduce  this  cost  by 
saving  the  lime  used  for  splicing,  taping, 
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etc.,  and  making  it  possible  to  repeatedly 
use  the  same  material.  After  the  wires 
have  been  put  in  place,  a  few  turns  of 
a  screwdriver,  until  the  point  of  the 
screw  punctures  the  insulation,  completes 
the  circuit. 


Portable  Pump  for  Fire  Fighting 
and  Irrigation 

A  pump  direct  connected  to  a  motor 
and  both  mounted  upon  a  two-wheeled 
truck  is  a  convenience  employed  by  Ger- 
man   gardeners    and    owners    of    small 


PORTABLE    FIRE    PUMP 

farms.  A  reel  for  the  hose  and  a  holder 
for  the  nozzle  are  fixed  upon  the  truck 
platform.  The  equipment,  according  to 
size,  weighs  from  450  to  800  pounds,  and 
is  light  enough  for  one  or  two  men  to 
handle  easily.  It  is  also  of  service  in  fire 
fighting,  being  capable,  if  put  to  the  test, 
of  throwing  120  gallons  of  water  per 
minute  to  a  height  of  90  feet. 

Vibration  Tachometer 

An  interesting  speed  indicator  or  tach- 
ometer operated  by  the  vibration  of  the 
machine  to  which  it  is  attached  is  here 
illustrated.  If  a  note  is  sung  into  a 
piano  or  played  on  another  instrument, 
the  corresponding  string  in  the  piano  will 
vibrate  sympathetically,  and  the  same 
principle  is  followed  in  this  instrument. 


The  Frahm  vibration  tachometer  con- 
tains a  number  of  steel  springs  or  reeds 
mounted  side  by  side  as  shown  in  Fig.  1. 
The  reeds  are  made  of  high  grade  steel, 


VIBRATION    TACHOMETER 

about  .12  inch  in  width,  and  a  small  por- 
tion of  the  free  end  is  bent  at  right 
angles  and  enameled  white  so  as  to  be 
easily  seen.  The  tachometer  is  affixed 
directly  to  the  turbine  or  motor  casing. 
The  vibrations  of  the  turbine  cause  the 
tachometer  reed  in  resonance  therewith 
to  vibrate  violently,  so  as  to  be  distin- 
guishable from  the  other  reeds.    For  ex- 


TACHOMETER    IN    PLACE    ON    MOTOR 

ample,  if  the  machine  has  one  im- 
pulse or  vibration  for  each  revolution  at 
3,600  r.  p.  m.,  the  particular  reed  would 
indicate  which  is  adjusted  for  3,600 
vibrations  per  minute. 


Electrical  Men  of  the  Times 


RAY  PALMER 


The  lifting  power  of  concentration, 
persistence  and  work  are  nowhere  better 
exemplified  than  in  that  growing  class  of 
young  men  who  are  holding  or  reaching 
out  for  responsible  positions. 

Foremost  among  the  former  is  Ray 
Palmer,  appointed  on  March  19th  of 
this  year  to  the  posi- 
tion of  Chief  _  Elec- 
trician of  a  city  of 
two  and  one-half 
millions — Chicago. 

Mr.  Palmer  was 
born  in  LaCrosse, 
Wisconsin,  34  years 
ago.  His  work  at 
the  University  of 
Wisconsin  was  inter- 
rupted by  active  serv- 
ice in  the  Spanish- 
American  war  with 
the  Third  Wisconsin 
as  sergeant  of  Com- 
pany L,  taking  part 
in  the  skirmishes  of 
Coamo  and  Abonida 
Pass  in  Porto  Rico. 
He  graduated  from 
the  University  with 
the  class  of  1901. 

His  first  position 
was  with  the  J.  G. 
White  Company,  New  York  City,  as 
assistant  superintendent  in  the  installa- 
tion of  street  lighting  in  Greater  New 
York.  The  years  1902  to  1904  were 
spent  in  England  for  the  same  company. 

Returning  to  this  country,  he  was  em- 
ployed the  following  two  years  as  elec- 
trical engineer  for  the  old  Union  Trac- 
tion Company  in  Chicago,  now  merged 
in  the  City  Railway  Company.  Resign- 
ing this  position   in   1906,   he   started  a 


consulting  electrical  engineer's  business 
in  Milwaukee  and  Chicago,  which  he 
continued  up  to  the  present  appointment. 
As  a  consulting  engineer  Mr.  Palmer 
made  a  complete  and  valuable  report  on 
the  water  works  system  of  Milwaukee  in 
relation  to  its  efficiency  and  the  effect 
of  electrolytic  corro- 
sion on  the  buried 
pipes.  This  was  fol- 
lowed by  a  similar 
'investigation  of  the 
underground  metal 
work  of  Chicago,  in- 
cluding, besides  pipes 
of  all  kinds,  bridges, 
the  steel  structure  of 
buildings  and  all  lead 
covered  cables.  In  the 
matter  of  questions  re- 
garding electrolysis, 
Mr.  Palmer  is  an 
authority.  As  a  prom- 
inent engineer,  refer- 
ring to  this,  put  it, 
"He  eats  it ;  just 
eats  it." 

At  the  present  time 
an  ordinance  is  pend- 
ing before  the  Chi- 
cago City  Council 
in  conformation  with 
Mr.  Palmer's  idea  of  the  proper  method 
of  preventing  electrolytic  action  on  the 
underground  metal  work  of  the  city  and 
is  causing  a  lively  discussion,  the  princi- 
pal feature  being  the  estimated  cost  of 
preventive  means. 

Mr.  Palmer  is  a  member  of  the 
American  Institute  of  Electrical  Engi- 
neers, of  the  Western  Society  of  Etigi- 
neers,  of  the  City  Club  and  of  the  Kappa 
Sigma  Fraternity. 
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Camellia  Thea  and  the  Modern  Tea  Room 


The  Camellia  Thea  is  a  plant  that  has 
exerted  an  ever  increasing  influence  upon 
civilization  during  the  past  three  cen- 
turies. It  is  a  bushy  shrub  with  beauti- 
ful white  or  rose  colored  slightly  fra- 
grant flowers,  occurring  either  singly  or 
in  clusters.  The  constituents  of  tea  are 
an  essential  oil,  the  caffeine  or  theine, 
pro  ducing  the 
stimulating  e  f- 
fect  and  the  tan- 
nin giving  as- 
tringency.  Fra- 
grance, flavor 
and  aroma  are 
the  d  e  s  i  r  able 
qualities  in  tea. 
The  rise  in  pop- 
ularity of  tea  in 
England  was 
rather  slow  up 
to  the  Nine- 
teenth Century. 

From  the 
United  King- 
dom, which  is 
the  greatest  con- 
sumer of  tea,  the 
custom  of  tea 
drinking  has 
been  rapidly 
growing  in  the 
chief  cities  of 
our  own  coun- 
try. Tea  rooms 
or  places  espe- 
cially fitted  up 
for   the   serving 


TEA  ROOM  IN  BLACKSTONE  HOTEL 


of  afternoon  tea  are  more  and  more  a 
metropolitan  feature.  The  environment 
of  the  "cup  that  cheers"  is  more  artistic 
than  ever  known  before.  In  many  beau- 
tiful tea  rooms  of  Chicago  every  after- 
noon one  may  see  fashionable  women 
taking  tea.  It  is  a  great  promoter  of 
social  life,  and  tea  rooms  now  vie  with 
each  other  in 
d  a  i  n  t  i  ness  of 
service. 

On  the  sun- 
rise side  of  the 
world  in  China 
and  Assam,  Ca- 
mellia Thea  de- 
velops its  beau- 
tiful rose  col- 
ored blooms  and 
puts  forth  its 
fragrant  buds 
and  leaves.  On 
this  side  of  the 
world,  the  serv- 
ing of  the  bev- 
erage  made 
from  the  fra- 
grant leaves  de- 
mands more  spe- 
cial tea  rooms, 
more  elaborate 
and  expensive 
accessories.  It 
has  become  an 
important  after- 
noon  social 
function. 

E  1  e  c  t  r  i  city 
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plays  a  most  important  part  in  the 
illumination  of  the  modern  tea  room. 
Handsome  electric  floor  standards  are 
used  and  large  silk  shaded  electric 
table  lamps.  Candles  adorn  the  small 
tables  with  floral  pink  tinted  shades  that 
match  the  tints  of  Camellia  Thea's  blos- 
soms. Yellow  jonquils,  tulips  and  the 
poet's  narcissus  assist  in  the  scheme  of 
decoration  which  includes  subdued  lights 
and  harmonious  blending  of  colors. 

The  tea  table  has  gold  decorated  china 
plates.  The  tea  tray  contains  a  pot  of 
fragrant  tea,  a  pitcher  of  hot  water,  a 
jug  of  cream,  a  small  dish  with  a  slice 
of  orange  and  clove  bedecked  lemon, 
while  the  tea  biscuits  or  cakes  are  flanked 
with  a  little  dish  of  salted  almonds  and 
candied  orange  peel.  After  a  cup  of 
tea,  one  dips  the  fingers  into  a  bowl  of 
water  in  which  float  perfume  buds,  and 
then  one  is  ready  for  the  music  of  the 
afternoon. 

"I  am  deeply  interested  in  the  sub- 
ject of  electricity,"  said  Miss  Gleason, 
manager  of  one  of  the  large  tea  rooms 
in  Chicago,  "and  I  think  electric  cook- 
ing is  full  of  possibilities.  When  we 
remodel  the  kitchens  of  our  tea  rooms 
I  hope  the  cooking  may  all  be  done  on 
electric  ranges  and  with  electric  uten- 
sils. It  may  be  a  trifle  more  expensive, 
but  there  is  a  compensating  saving  of 
labor.  Then  electricity  is  so  safe  and 
sanitary;  in  fact,  there  are  so  many  ad- 
vantages in  favor  of  electric  cooking 
that  I  can  scarcely  enumerate  them  all." 

The  tea  room  in  the  Blackstone  Hotel, 
Chicago,  as  an  example,  is  one  of  the 
most  beautifully  illuminated  interiors  in 
the  world.  It  is  an  exquisite  Grecian 
marble  cafe.  The  ceiling  is  paneled  and 
finished  in  ivory  white.  The  fixtures  con- 
sist of  shallow  bowls  suspended  by  bronze 
chains.  Each  bowl  contains  20  indirect 
lighting  units,  consisting  of  60  watt 
tungsten  lamps,  with  clear  bulbs  and 
reflectors.  The  bowls  are  hung  four 
feet  from  the  ceiling,  there  being  six  of 
ttierrl  in  the  room.  It  is  generally  con- 
ceded  by   architects   that  pure   classical 


architecture  furnishes  one  of  the  most 
difficult  of  all  problems  to  handle  with 
respect  to  artificial  lighting.  The 
methods  used  in  ancient  Greece  were  so 
absolutely  inadequate  and  unadaptable 
to  modern  conditions  as  to  render  them 
out  of  the  question.  The  only  alterna- 
tive is  an  adaptation  of  Twentieth  Cen- 
tury lighting  units  to  an  architecture 
20  centuries  old.  The  indirect  method 
of  illumination  possesses  the  unques- 
tioned advantage,  while  the  general  dif- 
fusion of  the  light  after  the  manner  of 
daylight  brings  out  the  architectural 
features  in  their  proper  perspective  and 
relations. 


Thermal  Storage  Electrical  Stove 

An  electrical  stove  has  been  recently 
designed  to  consume  electrical  energy 
continuously  at  a  low  rate  throughout  the 
full  24-hour  day  and  give  off  energy  as 
needed  quickly  for  cooking  purposes. 
The  energy  is  stored  in  a  mass  of 
cast  iron  thermally  insulated  from  ex- 
ternal influences  by  means  of  lampblack 
or  powdered  silica  and  thermally  in  direct 
contact  with  the  cooking  utensil.  The 
cast  iron  mass  for  storing  the  heat  is  me- 
chanically connected  to  a  hydraulic 
plunger  so  that  it  may  be  raised  at  will 
to  expose  its  upper  surface  for  cooking 
purposes  or  lowered  when  it  is  desired  to 
retain  the  heat.  A  central  station  can 
contract  to  furnish  energy  to  the  device 
without  the  use  of  a  meter,  the  contract 
being  on  a  flat  rate. 

Household  Ozonator 

The  household  ozonator  has  been  de- 
signed to  meet  the  various  conditions 
found  in  residences  and  is  ideal  in  detail 
for  household  use.  A  two-point  switch 
provides  an  excellent  means  for  control- 
ling the  quantity.  In  the  bedroom,  for 
instance,  the  device  would  be  operated 
on  low  output,  while,  on  the  other  hand, 
in  the  kitchen,  where  there  are  strong 
odors  from  cooking,  the  maximum  out- 
put would  be  used  for,  at  least,  brief 
periods. 


I   was  born  in  the   Land  of   Sunrise 
centuries  ago.     Some  say  the  idea  of  a 
fan  originated  in  the  palmetto  leaf  borne 
to  and  fro  by  the  breeze,  but  the  Chinese 
who  claim  to  have  invented  me,  trace  my 
origin  into  the  land  of  legends.     Lang- 
sin,  the  daughter  of  an  all  powerful  man- 
darin, was  present  at  a  Feast  of  Lanterns. 
Overcome  with  the 
heat,   she   removed 
her    mask — a    dar- 
ing-   thing    to    do. 


She  still  held  it 
near  enough  to 
screen  her  features, 
while  waving  it  to 
and  fro.  It  is  said 
that  to  this  caprice 
of  a  princess,  the 
origin  of  a  fan  is 
due. 

In  the  beginning 
I   was    a   trifle,    a 
mere  trifle,  an  airy 
thing  made  of  bam- 
boo, a  bit  of  paper 
or      silk      adorned 
with  a  lily  bud  or  a 
leaf.     Sometimes  a 
flight  of  swallows, 
a  handful  of  grace- 
ful    grass     or     a 
dragon    fly    ap- 
peared upon  the  paper   surface. 
1    was    evolved    more    elaborately    from 
ivory,    dragon    skin    or    oiled    silk    and 
finished  with  a  silken  cord  and   tassel. 
Little  figures   were  sometimes   wrought 


in    silk    embroidery,    for   silk    was    an 
ancient  and  highly  valued  material.     In 
China  I   was  a  flat,   stiff,  hand  screen, 
but  finally  the  Japanese  improved  me  by 
making  me  an   ogi   or   folding  fan.     I 
then  acquired  a  framework  of  sticks  of 
the  same  length  and  thickness,  with  the 
outer  stick  wider  and  heavier.     For  the 
Japanese  I  soon  be- 
came an  emblem  of 
life.  The  rivet  end 
was     the     starting 
point,    and   as   the 
rays  expand,  so  the 
road    of    life    was 
supposed  to  widen 
to  a  prosperous  fu- 
ture,    therefore     I 
was  used  as  a  gift 
on  important  occa- 
sions. In  the  orien- 
tal lands  I  was  al- 
ways an   indispen- 
sable        weapon 
against  the  hot  cli- 
mate   and    swarms 
of   insects,    and    it 
was   not   long   be- 
fore I  became  an- 
other    kind     of     a 
weapon,  a  war  fan. 
Bom  in  the  Land  of  Sunrise  The  Japanese  sewed 

Centuries  Ago  tyfQ   thicknesses   of 

Later  leather  together  and  attached  an  iron 
handle  over  a  foot  long,  very  strong  and 
heavy,  thus  making  a  formidable  wea- 
pon. Gold  was  used  for  the  rivets  of. 
war  fans,  also  for  ornamentation,  while 
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Then  I  Became  a  Professional  Breeze  Maker 


bronze  embellished  the  metal  handle. 
In  Egypt  I  was  a  royal  emblem  and 
signified  authority,  happiness  and  repose. 
The  worshipful  company  of  fan-bearers 
were  generally  persons  of  royal  birth. 
Imagine  with  what  elaborate  ceremonies 
they  escorted  the  stately  Cleopatra,  wav- 
ing the  semi-circular  screen  fan  attached 
to  a  long  handle.  In  Greece,  I  was  made 
of  peacock  feathers,  as  the  peacock  was 
Juno's  bird  and  symbolized  luxury  and 
splendor.  I  enhanced  the  great  festivals 
of  the  Romans,  for  slaves 
stood  behind  the  guests  and 
waved  fans  made  of  pea- 
cock feathers  enriched  with 
ostrich  plumes. 

Japanese       Im- 
proved   Me 


Early  in  the  Eighteenth  Century  I 
reached  England,  where  I  became  a  mere 
feminine  accessory,  but  I  was  held  in 
high  favor  and  carried  at  court.  Then 
I  finally  crossed  the  Atlantic  and  came 
to  America.  Here  I  settled  down  and 
developed  from  a  mere  caprice  into  a 
commercial  necessity.  I  became  more 
substantial  in  every  way.  The  bamboo, 
silken  paper  and  plumes  disappeared  en- 
tirely. I  was  made  with  a  motor  body 
and  base  finished  with  black  enamel,  with 
fan  blades,  guards  and  trimming  in 
dipped  and  lacquered  brass.  My  silken 
tassel  became  an  attaching  cord  and  plug 
and  I  was  connected  with  an  electric 
current.  Then  I  became  a  professional 
breeze  maker  with  a  range  of  operation. 
I  am  useful  in  the  home  in  a  variety  of 
ways.  Fresh  air  is  one  of  the  most 
important  factors  of  modern  healthy  liv- 
ing, and  I  freshen  the  air  ami  ventilate 
the  home.  Tn  the  library,  dining  room 
and  bedrooms,  1  am  indispensable.  1 
never    get    tired    or    fall    asleep    like    the 
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punkah  boys  in  India.  The  higher  the 
mercury  climbs  the  busier  I  am,  for  I 
can  keep  a  home  comfortable  -on  days 
that  would  otherwise  be  unbearable.  For 
a  small  cost  I  provide  hours  of  cooling 
breeze.  I  am  very  popular  in  an  eight- 
inch  size  where 
only  a  moder- 
ate breeze  is 
required,  and  I 
am  made  both 
with  and  with- 
out an  oscillat- 
ting  mechan- 
ism. Recently 
some  of  my 
relatives  have 
acquired  two 
sets  of  blades 
revolving  in  a 
circle  and  with 
three  running 
speeds.  The 
baby  six-inch 
fan  is  a  favor- 
ite. Try  it  and 
be  comfortable. 
In  stores,  ho- 
t  e  1  s,  offices, 
r  e  s  t  a  u  rants, 
cafes  and  resi- 
dences,   I     am 


I   Became   Another  Kind 

of  Weapon a  War 

Fan 


capable  of  adding  greatly  to  individual 
comfort  and  improving  the  ventilation, 
and  the  question  of  proper  ventilation  is 
especially  important  these  days. 

Fan  Facts 


Air  should  be  changed  in  public  build- 
ings to  insure  health  and  comfort — in 
large  public  rooms  every  20  minutes — 
in  shops,  offices,  halls  and  churches 
every  20  minutes.  The  electric  fan  of- 
fers a  simple  solution  of  all  difficulties 
in  the  way  of  ventilation.  It  can  be 
fixed  in  any  position  and  controlled  from 
a  convenient  point.  It  is  silent  and  its 
simplicity  of  construction  is  such  that 
it  seldom  gets  out  of  order ;  moreover,  it 
does  its  work  at  an  extremely  low  cost 
and  it  can  be  switched  on  or  off  with 


the  greatest  ease  and  facility. 

The  electric  fan  must  not  be  over- 
looked, for  it  has  proved  itself  invalu- 
able, with  its  cooling  breezes  in  summer 
and  its  power  of  distributing  warm  air 
in  winter,  or  exhausting  the  foul  air  from 
the  room. 

Exhaust  fans  are  now  extensively  used 
in  factories,  public  buildings  and  offices, 
also  in  hotels  and  restaurants ;  in  fact, 
by  all  who  wish  to  attract  customers. 
Proprietors  of  such  establishments  real- 
ize that  pure  air  is  desirable  for  the 
comfort  of  patrons  as  well  as  necessary 
to  good  health. 

The  initial  cost  of  an  electric  exhaust 
fan  is  lower  than  that  of  any  other  appa- 
ratus capable  of  moving  an  equal  amount 
of  air. 

Oscillating  fans  are  suitable  for  use  in 
large  rooms  or  in  places  where  a  breeze 
blowing  steadily  in  one  direction  is  not 
desired.  In  operation  the  fan  swings 
slowly  from  side  to  side,  so  that  the  air 
current  sweeps  over  a  wide  area. 

The  housekeeper  who  formerly  got 
along  with  one  fan  now  has  several.  She 
is  not  satisfied  only  to  have  the  fan 
breeze  to  sit  by  when  she  reads  or  works, 
but  requires  it  for  the  bedrooms  and  for 
the  kitchen  as  well. 

Eight-inch  fans  give  a  moderate 
breeze.  They  are  light  in  weight,  strong 
in  construction,  attractive  in  appearance 
and  practically  noiseless  in  their  opera- 
tion. 


The    Swinging    Electric    Breeze 

Why  sigh  for  the  breeze 

That  wavering  blows 
Thro'  the  trees  and  leafy  glades  ? 
We'll  give  you  the  breeze 

That  steadily  flows 
From  the  thrust  of  whirling  blades. 

Pay  dear  if  you  will, 

And  seek  where  you  can 
For  breeze  worth  a  princess'   dower ; 
We'll  give  you  your  fill 

From  a  'lectric  fan 
At  less  than  a  cent  an  hour. 
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A  Home-Made  Electric  Lamp 

Here  is  a  home-made  electric  lamp. 
It  is  a  modern,  artistic  electric  lamp  with 
a  Princess  shade  and  it  is  made  out  of 
an  old  oil  lamp.  Mrs.  T.,  a  Chicago 
lady,  has  achieved  this  feat  of  doing 
something  that  all  her  friends  said  could 
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HOME-MADE    ELECTRIC    LAMP 

not  be  done,  and  they  marveled  that  she 
dare  attempt  it.  She  confesses  that  she 
surprised  herself,  not  to  mention  the 
family  and  a  host  of  friends,  who  are 
making  special  calls  to  see  the  home- 
made electric  lamp. 

For  some  time  the  good  brass  stand- 
ard of  an  old  oil  lamp  stood  about  on  a 
closet  shelf.  Every  time  she  saw  it,  she 
thought  it  ought  to  be  used  and  finally 
she  ordered  a  wire  frame  to  be  made, 
which  cost  $2.25.  Then  came  the  prob- 
lem of  covering  the  frame,  and  all  her 
women  friends  assured  her  that  this  was 
a  most  difficult  bit  of  work  and  that  she 
better  not  try  to  do  it.  Being  a  lady  of 
resources  and  some  skill  in  trimming, 
she  decided  to  make  an  attempt  to  trim 
the  wire  frame. 


At  a  large  department  store  she  pur- 
chased two  bolts  of  rose  silk  binding 
tape  to  cover  the  wire,  one  yard  of  em- 
broidered rose  silk  for  the  outside,  and 
two-thirds  of  a  yard  of  China  silk  of  a 
lighter  shade,  three  and  a  quarter  yards 
of  gold  braid,  and  50  inches  of  gold 
fringe.  The  cost  of  the  material,  includ- . 
ing  frame,  came  to  about  nine  dollars. 
Then  she  worked  for  two  days,  covering 
the  frame  first,  with  binding  tape,  then 
putting  on  the  outer  silken  cover,  then 
sewing  on  the  gold  braid  and  fringe, 
and  last,  but  not  least,  putting  in  the 
lining.  This  was  a  ticklish  job  and 
demanded  a  good  deal  of  ingenuity.  The 
shade  is  33  inches  in  circumference  at 
the  top  and  50  inches  at  the  bottom. 
When  completed,  the  combination  of  the 
old  brass  standard  with  the  new  Princess 
shade  was  so  pleasing,  Mrs.  T.  decided 
to  ascertain  about  how  much  such  a 
shade  would  cost  if  purchased  regularly 
in  a  store.  She  was  amazed  to  find  that 
she  could  not  buy  anything  approximat- 
ing her  shade  in  appearance  for  less  than 
fifty  dollars. 

An  artistic  electric  lamp  in  a  library 
really  constitutes  the  center  of  family 
life  in  the  evening.  Equipped  with  a 
tungsten  lamp,  a  beautiful  Princess 
shade  of  rose  silk,  it  becomes  the  final 
word  in  a  scheme  of  home-like  house 
furnishing,  where  the  keynote  is  har- 
mony. 

A   Cent's  Worth  of  Electricity 

A  cent's  worth  of  electricity  at  ten 
cents  per  kilowatt-hour  will  bring  to  a 
boil  two  quarts  of  water ;  run  an  electric 
broiler  for  six  minutes;  operate  a  twelve 
inch  fan  for  two  hours ;  will  make  a 
Welsh  rarebit  in  an  electric  chafing  dish  ; 
operate  a  sewing,  machine  motor  for  three 
hours ;  will  keep  a  four  inch  disk  stove 
hot  for  fifteen  minutes;  will  make  four 
cups  of  coffee  in  an  electric  coffee  perco- 
lator; will  keep  a  six-pound  electric  flat- 
iron  hot  for  fifteen  minutes;  will  heal  an 
electric  curling  iron  once  a  day  for  two 
weeks. 
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Don't  Neglect  the  Vacuum 
Cleaner  Bag 

A  man  who  did  not  want  a  vacuum 
cleaner  finally  permitted  a  $125  machine 
to  be  installed  in  his  home  on  trial.  When 
it  was  called  for  by  the  salesman  he  was 
asked  to  let  it  remain  in  the  house  an- 
other day  or  so. 

"I  may  decide  to  keep  it,"  explained 
the  gentleman. 

Some  time  after  this  the  salesman  was 
worried  with  repeated  calls  to  come  out 
immediately,  the  vacuum  cleaner  was  out 
of  order ;  it  would  not  work  at  all !  The 
salesman  was  very  busy  and  could  not 
leave  the  office  that  day. 

"Say,"  he  remarked,  "you  have  lived 
over  20  years  without  a  vacuum  cleaner 
and  I  think  you  can  live  through  one 
more  day.  I  can't  come  out  until  to- 
morrow." 

The  following  day  the  salesman  went 
out  to  investigate  the  cause  of  trouble. 
Removing  the  top,  he  discovered  that  the 
bag  was  packed  full  of  dirt  in  a  solid 
cake.  •  The  vacuum  cleaner  had  been 
used  continuously  for  two  weeks  and  the 
bag  had  never  been  emptied  once ! 

Mechanical  Refrigeration 

Perfect  refrigeration  means  pure, 
wholesome  food.  The  utilization  of 
automatic  electric  refrigeration  insures 
perfect  refrigeration.  Some  of  the 
advantages  of  such  refrigeration  are  that 
it  is  cleanly,  dry,  sanitary  and  economi- 
cal. It  can  be  regulated  so  that  the  same 
temperature  will  be  maintained  in  the 
refrigerating  chamber  whatever  the  tem- 
perature may  be  outside.  Temperature 
obtained  by  melting  ice  is  always  variable. 
Automatic  electric  refrigeration  keeps 
the  ice  box  cold  all  the  time  with  no  drip 
pan  or  drain  pipes  to  think  about.  No 
more  tainted  meat,  no  spoiled  milk  and 
the  ice  man  is  no  more  for  the  user  of 
perfect  refrigeration  with  electricity. 

The  Auto-electric  refrigerating  ma- 
chine is  especially  well  adapted  for  meat 
markets,  groceries,  restaurants,  hotels, 
buffets    and    apartment    houses.      It    is 


reliable  and  requires  no  engineer.  The 
convenience  of  the  automatic  feature  is 
one  of  the  principal  advantages  of  this 
type  of  refrigeration.  You  merely  install 
the  machine,  connect  it  up,  set  the  ther- 
mostat at  the  desired  degree  of  tempera- 
ture, and  then  it  does  the  rest.  Your 
worry  is  over.  A  small  automatic  elec- 
tric machine  is  also  made  for  use  in  pri- 
vate homes. 


Electricity  Adds  to  Baby's 
Comfort 

An  electric  device  especially  designed 
for  heating  baby's  bottle  will  be  appre- 
ciated by  mothers  who  have  small  chil- 
dren to  look  after.  A  convenient  method 
of   heating  the  milk  quickly    has    long 


A  CONVENIENT  METHOD  OF  HEATING  MILK 

been  wanted  and  the  device  shown  in 
the  accompanying  photograph  seems  to 
meet  all  requirements. 

The  metal  container  is  just  large 
enough  to  hold  the  nursing  bottle  and 
when  the  current  is  turned  on  will  bring 
the  liquid  to  the  proper  temperature  in 
a  few  minutes.  It  is  so  small  that  it 
may  be  carried  in  a  suit  case  or  trans- 
ferred from  room  to  room. 
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An    Interesting    Experiment    in 
Magnetism 

A  simple  experiment  which  can  be  per- 
formed by  any  one  will  go  far  toward 
explaining,  in  a  graphic  way,  something 
of  the  nature  of  molecular  arrangement 
and  action. 

A  small  supply  of  ordinary  sewing 
needles,  preferably  of  the  size  referred 
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to  as  No.  6,  should  be  magnetizec 
all  the  points  are  north.  Each  needle 
should  then  be  driven  into  a  cork  so  that 
the  eye  appears  just  above  the  top  of  the 
float.  The  corks  arc  then  mutually 
repellant,  and  if  dropped  into  a  basin  of 
water   will   attempt   to   get    as    far   away 


from  each  other  as  possible.  If  the  north 
pole  of  a  large  bar  magnet  be  now  low- 
ered over  them  they  will  arrange  them- 
selves in  geometrical  figures,  varying  in 
design  according  to  the  number  of  corks 
used,  as  shown  in  the  diagram. 

Diagrams  may  be  worked  out  for  as 
many  needles  as  the  basin  will  hold,  and 
it  will  be  found  that  they  will  adhere  to 
the  regular  arrangement  except  occa- 
sionally when  they  seem  to  prefer  for  the 
time  being  some  other  form,  as  shown  in 
the  second  column  of  the  diagram. 


loop- 


A  Simple  Ammeter 

Experimenters  with  small  motors,  bat- 
teries, etc.,  are  often  at  a  loss  to  find 
out  how  much  current  they  are  using. 
The  following  ap- 
paratus will  serve 
and  give  approxi- 
mate results : 

A  small  piece  of 
hard  wood  i  by  6 
by  8  inches  is  used 

for  a  base,  on  which  is  fastened  a 
loop  of  No.  6  copper  wire,  bent  as 
shown,  and  having  about  two  inches 
clearance  between  the  top  and  bottom 
wire.  A  short  compass  needle  pivoted  on 
a  needle  point  is  free  to  swing  over  a 
degree  scale.  With  the  compass  needle 
in  place  nearly  between  the  wires,  turn 
the  instrument  until  the  wire  is  parallel 
with  the  needle  and  mark  this  point  zero 
on  the  circular  scale.  Current 
the  wire  will  deflect  the  needle. 
candlepower  carbon  lamps  whicl 
one-half  an  ampere  each  may  K 
calibrate  up  to  i  '  j  amperes. - 
Wilson. 
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ONE  OF  THE  NOBILITY  AND  HIS  ELECTRIC  AUTO 


This  picture  was  sent  to  us  from  Warwick  Castle,  England,  through  the  cour- 
tesy of  the  Countess  of  Warwick,  and  is  a  photograph  taken  nine  years  ago  of 
her  son  in  his  little  electric  car.  He  was  then  five  years  old.  This  miniature  car 
illustrates  the  perfection  which  even  then  attended  the  construction  of  electrics. 
The  motor  is  one-half  horsepower  and  the  top  speed  of  the  car  is  four  miles  an 
hour. 


How  Electricity  Is  Helping  Me  Through  College 


The  accompanying 
p  i  c  ture  illustrates 
one  way  I  employ  to 
make  money  to  go 
to  college.  The  bi- 
cycle is  screwed  to 
the  floor.  It  is  con- 
nected by  a  heavy 
cord  to  a  small  eight 
volt  direct  current 
dynamo  which  has 
sufficient  capacity  to 
charge  small  storage 


UNIQUE   BATTERY   CHARGING   OUTFIT 


batteries.  People  of 
means  who  live 
around  me  pay  me 
to  charge  their  stor- 
age batteries  and 
keep  them  in  good 
order.  They  use 
them  to  run  fans, 
ring  bells,  for  elec- 
tric miniature 
lights  and  for  auto- 
mobile ignition. — 
J.  W.  Quimby. 
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A  Model  Power  Plant 


The  accompanying  picture  shows  a 
model  power  plant  built  by  Henry  Wal- 
ter, a  student  at  the  Allentown>  Prepara- 
tory School,  Allentown,  Pa.  The  model 
represents  a  small  500  volt  direct  current 
station  of  the  type  operating  a  railway 
system. 

There  are  two  generating  units  and  a 
small  exciter  engine  not  shown.  The 
dynamos  are  really  motors,  but  the  effect 
is  that  the  engines  are  furnishing  the 
power. 

To  the  left  of  the  dynamos  are  seen  the 
equalizer  and  main  switch  stands.     Only 


At  the  extreme  right  is  shown  the  coal 
hoist.  The  bucket  rises  from  the  hold 
of  a  canal  boat  to  the  carriage  of  the 
hoist,  runs  in  over  the  chute,  then  out 
again  and  down.  Both  the  motion  of 
the  ash  car  and  the  coal  hoist  are  auto- 
matic and  continue  as  long  as  the  current 
is  supplied. 

Electricity  in  Flames 

If  two  copper  wires  are  placed  in  a 
yellow,  sooty  flame,  such  as  a  gas  burner 
or  a  candle,  one  above  the  other,  say  two 
and  a  half  inches  apart,  an  interesting  dis- 
covery can  be  made. 


one  panel  of  the  switchboard  is  shown. 
The  circuit-breakers,  meters,  and  all 
the  appliances  of  this  switchboard  were 
carved  from  wood. 

From  the  ceiling  are  suspended  two 
arc  lamps  which  light  the  interior.  There 
are  also  three  arc  lamps  in  the  yard  and 
one  on  the  coal  hoist.  From  the  roof  the 
words  "Power  House"  flash  forth  in  let- 
ters of  red  and  green. 

In  the  background  is  seen  the  little  ash 
car.  This  car  appears  from  behind  the 
stack,  runs  to  the  end  of  its  trestle, 
dumps,  and  returns,  the  operation  being 
kept  up  as  long  as  the  current  is  on. 


A  MODEL   POWER   PLANT 

Both,  of  course,  become  black  with 
carbon.  If  then  they  are  joined  to  a 
battery  of  six  or  eight  good  cells  in  scries, 
the  black  carbon  or  soot  will  change  into 
a  sort  of  tree  or  growth  with  a  kind  of 
trunk  from  which  fine  branches  extend 
into  the. flame,  as  soon  as  the  potential 
difference  exceeds  twelve  volts.  It  is  of 
no  use  whatever  to  raise  the  voltage 
above  25,  for  the  beautiful  phenomena 
are  not  increased  or  in  any  way  aug- 
mented :  nor  do  thev  become  any   more 
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Electric  Stimulation  of  the  Senses 


As  long  ago  as  the  year  1830  it  was 
known  that  the  senses  could  be  stimu- 
lated by  means  of  electricity.  It  was 
found  that  by  applying  the  terminals  of 
a  battery  to  the  tongue,  nose,  lips,  ears, 
etc.,  various  sensations  were  experienced, 
although    the    same    sensation    was    not 


while  the  other  was  held  in  the  hand.  He 
describes  the  effect  as  a  whitish  violet 
tone  in  the  eye.  On  opening  the  circuit 
a  flash  was  seen.  Various  observers  note 
different  effects.  Numerous  color  effects 
are  obtained  by  passing  the  current  from 
the  temple  to  the  bridge  of  the  nose  or 


STIMULATING    HEARING 


ELECTRIC   VISION 


always  felt  when  the  terminals  were 
reversed. 

Electric  vision  has  been  produced  -  by 
placing  tinfoil  over  the  eyelid  and  con- 
necting it  to  a  silver  plate  held  in  the 
mouth.  A  bright  flash  before  the  closed 
eye  was  noticed  on  closing  the  circuit 
even  without  a  battery  in  series.  A  dry 
cell  can  be  used  in  the  circuit  without 
danger.  Then  the  plate  in  the  mouth 
need  not  be  silver. 

Helmholtz  used  twelve  small  cells  in 
series  with  two  paper  covered  electrodes 
which  were  soaked  in  salt  water.  One 
electrode  was  pressed  against  the  brow 


transversely  across  the  eye.  Electric 
stimulation  also  changes  the  appearance 
of  colors  when  viewed  while  current  is 
passing  transversely  through  the  eye,  as 
in  the  last  method  described. 

Recently  sensations  of  light  have  been 
produced  by  placing  the  head  in  a  chang- 
ing magnetic  field.  A  coil  of  wire  is 
wound  large  enough  to  admit  the  head, 
and  when  an  alternating  voltage  is 
impressed  upon  it  currents  are  induced 
in  the  optic  nerve,  due  to  the  alternating 
magnetic  field. 

Electric  hearing  is  produced  by  placing 
the  terminals  of  a  battery  of  several  cells 
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in  contact  with  the  external  auditory  pas- 
sages, the  latter  having  first  been  filled 
with  tepid  water.  When  the  two  wires 
were  placed  on  the  lobe  of  one  ear  or, 
respectively,  on  the  ear  and  in  the  moist 
hand,  the  note  "g"  was  heard.  In  many 
cases  it  is  not  heard. 

Electric  taste  is  produced  by  holding 
in  the  hand  the  negative  wire  of  a  bat- 


acid  while  the  other  tastes  alkaline.  This 
experiment  was  reported  years  ago. 

Various  sensations  of  feeling  can  be 
obtained  depending  on  the  method  of 
applying  the  electric  stimulus.  Among 
the  sensations  described  are  cold,  heat, 
cutting  and  burning. 

Experiments  on  electric  smell  are  not 
as  satisfactory  as  those  on  the  other 
senses.      It    is    claimed    by    one    experi- 


ELECTRIC   TASTE 

tery  of  several  cells  and  placing  the  posi- 
tive wire  on  the  tongue.  A  decidedly 
acid  taste  is  experienced.  When  the  con- 
nections are  reversed  the  taste  has  been 
described  as  bitter,  harsh,  caustic,  and 
alkaline,  while  others  find  it  merely  acid. 
It  is  possible  that  electrolysis  of  the 
saliva  results  and  hence  the  acid  taste ; 
however,  the  acid  thus  set  free  would  be 
neutralized  by  the  alkaline  saliva,  and 
besides  no  acid  has  been  found  present. 
The  same  effect  is  produced  when  a 
piece  of  cooked  meat  is  interposed 
between  the  tongue  and  the  wire. 

If  two  persons  touch  tongues  together 
while  each  holds  a  terminal  of  a  battery 
the  one  holding  the  positive  wire  tastes 


HELMHOLTZ'S   EXPERIMENT 

menter  that  a  putrid  odor  was  experi- 
enced when  the  terminals  of  a  battery 
were  placed,  respectively,  on  the  nose  and 
in  the  mouth,  or  on  different  parts  of  the 
nose. 

The  fact  that  the  senses  can  be  stimu- 
lated by  means  of  electricity  is  not 
astonishing  when  it  is  remembered  that 
electric  currents  are  supposed  to  carry 
all  messages  to  the  brain. 


Smoke  is  no  longer  the  sign  of  a  busy 
manufacturing  community.  At  the  pres- 
ent rate  of  electrical  development  it  will 
be  hut  a  comparatively  tew  years  until 
the   factory   from  which  clouds  of  smoke 

belch  forth  will  he  the  exception, 
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Formation  of  Imitation  Crystals 

A  very  interesting  experiment  in  mak- 
ing imitation  crystals  can  be  performed 
by  following  directions  given :  As  shown 
in  the  diagram,  the  apparatus  needed  is 
an   ordinary   large   tumbler,   an   electric 


Lighting  Circuit 


APPARATUS  FOR  FORMING  IMITATION  CRYSTALS 

light  carbon,  small  pieces  of  colored  glass 
about  the  size  of  the  bottom  of  the  tum- 
bler and  a  piece  of  bare  copper  wire  No. 
14,  connected  up  as  in  the  diagram. 
Wires  from  the  lighting,  circuit  are  led 
to  a  small  switch  and  then  through  a 
water  rheostat  (RH)  to  the  two  elec- 
trodes, consisting  of  the  carbon  rod  and 
the  copper  wire. 

The  tumbler  is  nearly  filled  with  water 
and  a  little  salt  added  to  make  the  solu- 
tion more  conductive  to  the  current.  On 
the  bottom  of  the  tumbler  place  one  of 
the  pieces  of  colored  glass.  Some  fric- 
tion tape  or  cloth  should  be  wrapped  on 
the  upper  end  of  the  carbon  rod  so  that  it 
may  be  held  in  the  hand.  The  rod  and 
the  wire  are  held  about  an  inch  from  the 
bottom  of  the  tumbler  and  touched  to- 
gether for  a  second.  Upon  drawing  them 
apart  a  small  distance  there  will  be  an 
arc  formed  between  the  carbon  rod  and 
the  copper  wire.  This  is  all  done  under 
the  water,  as  the  arc  can  be  seen  through 
the  sides  of  the  tumbler  and  gives  out.  a 
very  brilliant  green  color.  The  arc  is 
kept  going  until  a  small  ball  of  hot  copper 
formed  on  the  end  of  the  wire  falls  off. 
As  the  ball  of  copper  touches  the  glass 
plate,  the  glass  is  heated  and  a  small  piece 
cracks  off.  As  the  copper  cools,  it 
clinches  the  small  glass  particle.     This 


imbeds  the  colored  glass  in  the  copper 
and  the  whole  looks  as  if  a  jewel  were 
imbedded  in  a  large  shot.  The  different 
crystals  can  be  made  in  the  same  way  by 
using  different  colored  glass. 

Shocking  Money 

A  dime  or  a  quarter  in  the  bottom  of  a 
dish  of  water  may  look  like  very  "easy" 
money  and  is  under  ordinary  conditions. 
However,  with  the  arrangement  shown  in 
the  illustration,  the  ease  with  which  the 
coin  can  be  picked  up  depends  upon  how 
much  of  an  electric  shock  one  can  stand. 


FUN  WITH  THE  SHOCKING  MACHINE 

An  ordinary  magneto  with  one  terminal 
connected  to  the  basin,  if  of  metal,  and 
the  other  terminal  held  in  the  hand,  will 
impart  a  nice  little  surprise  to  the  finger 
tips. 

How 


to    Remember    Which 
the  Cathode 


Is 


A  good  many  times  I  have  had  occa- 
sion to  use  the  words  "cathode"  and 
"anode"  in  my  school  work  in  physics 
and  chemistry.  I  always  found  it  rather 
confusing  to  remember  which  was  which, 
until  one  of  our  professors  helped  me  by 
telling  how  he  always  remembered. 

He  said  that  when  he  was  a  boy  at 
home,  they  had  a  big  cat  that  could  open 
the  screen  door  and  go  out  but  could  not 
enter  by  the  same  door. 

He  always  related  the  cat  and  the 
house,  respectively,  to  a  current  of  elec- 
tricity and  the  cell  or  battery  from  which 
it  comes.  He  thought  of  the  screen  door 
as  the  "cathole"  where  the  cat  went  out 
of  the  house,  as  similar  to  the  "cathode," 
where  the  current  went  out  of  the  bat- 
tery.— Alden  Gilpen. 
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Advice  to  Prospective  Wireless  Operators 

By  JAMES  M.  MERCER 


With  the  enormously  rapid  develop- 
ment of  wireless  telegraphy,  it  has  been 
but  natural  that  many  young  men  should 
have  entered  this  field,  but  in  many  cases 
without  seriously  considering  its  oppor- 
tunities. A  brief  discussion  of  the  ad- 
vantages and  disadvantages  of  this  work, 
remuneration,  etc.,  may  not  be  amiss. 

We  will  divide  this  discussion  into 
several  geographical  sections,  as  each 
presents  some  local  characteristic. 

THE    GREAT   LAKES 

The  work  done  in  this  region  is  of  a 
mediocre  class  and  cannot  be  justly 
taken  as  a  basis  of  comparison.  Salaries 
are  low,  averaging  about  $35.00  per 
month  for  steamship  operators,  and  at 
times  very  uncertain.  Furthermore  the 
operators  generally  are  not  accorded  the 
treatment  which,  in  view  of  the  impor- 
tance of  their  position  aboard  ship,  they 
should  have.  It  has  been  found  neces- 
sary on  some  steamship  lines  to  have  the 
operator's  meals  served  in  the  same 
mess-room  with  the  stewards  and  wait- 
ers, which  is  of  itself  rather  unpleasant. 

The  majority  of  steamers  make  short 
night  trips,  thus  imposing  night  duty  on 
the  operator.  However,  this  has  the  ad- 
vantage of  allowing  shore  leave  during 
the  part  of  the  day  not  spent  in  sleep, 
which  would  not  be  feasible  otherwise. 

The  salaries  of  land  station  operators 
are  higher,  of  course,  but  living  expenses 
must  be  taken  into  consideration,  which 
is  not  the  case  aboard  ship.  Operators 
are  paid  on  a  scale  based  upon  the 
amount  of  work  done  at  their  station, 
number  of  hours  at  work,  day  or  night 


trick,  personal  ability,  etc.,  usually  from 
$55.00  to  $70.00  per  month.  This  work 
is  generally  entrusted  to  men  with  one 
or  more  seasons  of  meritorious  service 
behind  them,  and  is  rarely  given  to  nov- 
ices. 

In  discussing  the  Great  Lakes,  no 
small  consideration  must  be  given  to  the 
fact  that  there  are  only  about  83/2  months 
of  work  during  the  season  of  naviga- 
tion, the  majority  of  the  stations  closing 
for  the  remainder  of  the  year. 

However,  some  men  thus  thrown  out 
of  employment  are  taken  care  of  by  the 
coast  companies. 

THE   PACIFIC  COAST 

This  section  offers  a  limited  field  of 
employment  at  a  fair  salary.  There  are 
coast  stations  from  Los  Angeles  to  Se- 
attle and  several  commercial  stations  in 
Alaska.  Coastwise  steamers  ply  both 
north  and  south  from  San  Francisco  and 
there  is  passenger  mail  service  north  to 
Alaska  and  south  to  the  tropics.  All 
these  steamers  are  equipped  with  wire- 
less apparatus.  Probably  the  most  de- 
sirable of  all  positions  here  are  on  the 
large  palatial  liners  to  the  Hawaiian  Is- 
lands  and  the  Orient. 

There  is  a  good  deal  of  work  done. 
providing  employment  for  quite  a  few- 
operators  and  construction  electricians 
and  also  special  workmen,  at  a  large 
commercial  laboratory  at  Seattle.  But 
this  demand  is  amply  cared  for  by  the 
supply  of  men  directly  in  that  district, 
and  the  East  or  Middle  West  are  rarely 
drawn  upon. 
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THE    ATLANTIC    COAST 

We  have  here  four  large  companies 
doing  a  big  business  and  one  or  two 
smaller  ones. 

Nearly  every  steamer  entering  or  leav- 
ing New  York  carries  her  wireless  an- 
tenna, and  a  good  operator  should  ex- 
perience small  difficulty  in  securing  a 
berth. 

A  United  States  government  license  is 
necessary  for  work  here  and  in  the  case 
of  steamers  touching  foreign  ports  for- 
eign licenses  are  often  required.  These 
should,  however,  offer  but  little  difficulty 
to  the  man  who  understands  his  busi- 
ness. 

The  average  operator  going  to  New 
York  will  no  doubt  secure  his  first  posi- 
tion on  some  coastwise  steamer  equipped 
with  United  Wireless  apparatus.  This 
would  be  a  good  place  to  gain  much  val- 
uable practical  knowledge  and  should  be 
taken  advantage  of  before  aiming 
higher. 

The  Marconi  company  usually  wants 
men  experienced  in  the  use  of  both  codes 
and  with  a  successful  past  record.  The 
large  proportion  of  its  operators  come 
directly  from  its  own  training  school  in 
Great  Britain. 

The  Marconi  company  of  America, 
however,  will  employ  operators  not  of 
its  own  training.  ' 

Both  the  Fessenden  and  Telefunken 
companies  use  a  highly  perfected  type 
of  high  frequency  apparatus,  requiring 
exceptionally  skilled  operation.  Both 
companies  do  a  large  amount  of  govern- 
ment contract  work  and  only  the  best  of 
men  should  apply  to  these  firms  for 
work. 

The  salaries  on  the  coast  vary  greatly, 
ranging  from  the  four  pounds  sterling 
($20.00),  paid  by  the  Marconi  company 
on  some  of  its  boats,  to  what  is  prob- 
ably the  most  sought-for  steamship  po- 
sition on  the  coast,  a  berth  aboard  one 
of  the  fine  steamers  of  the  United  Fruit 
Line,  paying  $65.00  to  $80.00  per  month 
and  expenses.  These  boats  are  equipped 
with  Fessenden  apparatus. 


The  land  stations  of  the  United  Fruit 
Company's,  service  pay  up  to  $150.00 
per  month  for  a  chief  operator,  other  op- 
erators being  paid  according  to  their 
work. 

The  salaries  for  land  station  work  for 
other  companies  on  the  Atlantic  coast 
rarely  exceed  $75.00  per  month.  This 
practically  exhausts  the  commercial  field 
of  this  country. 

A  brief  word  now  of  other  opportu- 
nities. 

GOVERNMENT    SERVICE 

The  only  positions  open  to  civilians 
come  under  the  classified  civil  service 
laws  and  applicants  must  enter  a  com- 
petitive examination  in  which  the  fol- 
lowing are  made  the  basis  of  grades: 

Practical  experience 50% 

Practical  questions 20% 

Spelling,  penmanship,  etc 30% 

Total   100% 

It  is  readily  apparent  from  this,  that 
unless  one  has  a  long  successful  record 
he  may  as  well  spare  himself  the  trouble 
of  taking  this  examination.  These  posi- 
tions are  usually  in  either  the  Hawaiian 
or  Philippine  Islands  and  pay  $75.00  to 
$90.00  per  month,  generally,  with  quar- 
ters allowed. 

Incumbents  are  open  to  advancement 
to  the  position  of  wireless  inspector  at 
a  higher  salary. 

At  the  present  time  there  are  no  gov- 
ernment stations  in  the  United  States 
proper,  that  come  under  this  classifica- 
tion, that  are  not  directly  controlled  by 
the  Naval  Service  and  manned  by  blue- 
jacket electricians. 

Full  information  regarding  the  Naval 
Service  can  be  obtained  by  applying  to 
the  Navy  Department,  Washington,  D. 
C.  Suffice  it  to  say  that  electricians,  after 
having  reached  the  first  class  grade,  are 
eligible  for  examination  to  the  rank  of 
Acting  Chief  Electrician,  subject  to  a 
permanent  appointment  as  such,  and  at 
a  rate  of  pay  of  $66.00  and  $77.00  per 
month  respectively. 
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There  is  one  other  government  serv- 
ice open. 

THE   U.    S.   REVENUE   CUTTER   SERVICE 

A  limited  number  of  good  positions 
are  available  in  this  department.  Appli- 
cants must  show  a  good  record  or  pass 
an  examination  and  are  then  subject  to 
appointment  as  vacancies  occur.  Ap- 
pointment is  made  to  either  of  two 
grades — Second  Class  Electrician  at 
$44.00  per  month  or  First  Class  Elec- 
trician at  $66.00  per  month — both  grades 
having  a  commuted  ration  allowance. 
Appointees  are  stationed  aboard  one  of 
the  revenue  cutters.  Further  'informa- 
tion can  be  had  on  application  to  Secre- 
tary of  Treasury,  Washington,  D  C. 

IN   GENERAL 

Wireless  work  is  intensely  interesting 
and,  judged  from  that  standpoint,  looks 
very  attractive.  Leaving  out  of  consid- 
eration land  station  work,  which  is  more 
or  less  routine,  we  might  look  into  the 
life  of  a  wireless  officer  aboard  ship. 

Primarily  a  good  wireless  man  must 
be  able  to  endure  the  strain  of  long  con- 
tinuous duty  if  the  occasion  arises  neces- 
sitating it.  Ordinarily  a  few  hours  in 
the  morning,  similarly  in  the  afternoon 
and  most  of  the  evening  are  the  hours 
spent  at  the  key.  This  of  course  varies 
with  any  prearranged  schedule.  The 
work  entails  the  ordinary  hazards  of  the 
sea  and  in  the  event  of  disaster  the  op- 
erator must  remain  at  his  key,  in  spite 
of  anything  that  happens,  flashing  out 
his  S.  O.  S.  call,  and  continuing  to  do 
so  until  help  is  brought  or  the  dynamo 
fails  to   furnish   the  necessary  current. 

Separation  from  home  and  friends  is 
another  item.  On  the  other  hand  the 
wireless  man  in  the  course  of  his  career 
sees  many  strange  ports  and  foreign  peo- 
ples, makes  hosts  of  acquaintances  and 
leads  a  rather  care-free  existence. 

PREPARATION 

After  due  consideration  of  the  fore- 
going, if  a  young  man  decides  to  enter 
this  work  he  is  confronted  by  the  diffi- 
cult problem  of  adequate  preparation. 
Alluring     advertisements     of     wireless 


schools  are  in  every  magazine.  This, 
then,  seems  to  be  the  only  practical  solu- 
tion of  the  question :  Investigate  a 
school  thoroughly  before  entering  it,  as 
your  work  there  will  bear  upon  your 
whole  future. 

Briefly,  the  essential  qualifications  for 
a  good  wireless  school  are : 

(1)  Instructors  to  be  experienced 
practical  men. 

(2)  Maintain  a  complete  practical  sta- 
tion of  commercial  design. 

(3)  Individual  instruction  as  much  as 
possible. 

(4)  Teaches  both  Morse  and  Conti- 
nental codes. 

Some  schools  assert  that  the  Continen- 
tal code  is  unnecessary,  and  that  it  is  a 
waste  of  time  to  learn  it.  The  writer,  to 
the  best  of  his  knowledge,  knows  of  no 
place  in  the  world,  with  the  exception  of 
the  Great  Lakes  of  America,  where  the 
Continental  telegraphy  code  is  not  used, 
and  in  many  places  exclusively.  In  fact, 
the  Morse  code  is  distinctly  American. 

One  other  method  is  open  to  the  em- 
bryo wireless  operator.  Learn  the  codes 
by  means  of  buzzer  and  key  and  then 
apply  to  the  nearest  wireless  office  for 
a  position  as  messenger.  By  paying 
close  attention  in  spare  moments,  the 
practical  operation  can  be  learned. 

Eclipse  of  Sun  Affects  Wireless 
Transmission 

During  the  recent  solar  eclipse  an 
interesting  test  was  undertaken  between 
the  radio  station  of  the  Royal  Dock  Yard 
in  Copenhagen  and.  the  Blaavandshuk 
station  on  the  coast  of  Jutland,  so  as  to 
ascertain  the  effect  of  the  eclipse  upon 
wireless  transmission.  It  transpired  that 
the  telegraphing  became  more  distinct 
and  reliable  as  the  eclipse  progressed,  and 
that  it  was  most  distinct  shortly  after 
the  culmination  of  the  eclipse.  The  view 
that  it  is  the  effect  of  the  solar  light  upon 
the  atmosphere  which  is  the  cause  of 
radio-telegraphy  being  much  better  at 
night  than  during  the  day  seems  thus  to 
be  confirmed. 
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English  Boy  Scouts  Studying 
Wireless 

Some  of  the  Boy  Scout  troops  of  Eng- 
land are  giving,  considerable  attention  to 
the  studying  and  using  of  practical  field 
wireless  telegraphy. 


tricacies  of  the  Continental  and  Morse 
codes,  and  many  of  them  are  already 
making  good  progress.  At  their  camp 
they  use  a  portable,  light,  iron  table, 
while  the  field  workers  who  go  out  a  dis- 
tance of  from  two  to  five  miles  pack  the 
apparatus    on    their    backs.     The    field 


workers  when  out  on  march  do  not 
carry  a  table,  using  one  of  the 
outfit  boxes  for  a  sending  table 
and  the  other  for  a  seat.  Tall 
bamboo  poles  are  used  to  hoist 
the  aerials. 


The  Second  Royal  Eltham  Troop, 
whose  ages  range  from  eight  to  seven- 
teen years,  have  equipped  themselves 
with  a  complete  portable  wireless  tele- 
graph outfit,  for  both  sending  and  re- 
ceiving. Under  the  direction  of  their 
scoutmaster  they  are  mastering  the  in- 


The  development  of  wireless  teleg- 
raphy during  the  last  three  years  is 
remarkable.  In  January,  1909,  there 
were  92  wireless  stations  in  action  and 
416  ships  provided  with  wireless  appara- 
tus. In  January,  1910,  there  were  136 
land  stations  and  619  ships  provided; 
in  January,  191 1,  there  were  219  land 
stations  and  988  ships  fitted  with  wireless 
apparatus. 


Questions  and  Answers  in  Wireless 

By  A.  B.  COLE 


(detectors — concluded) 

62. — Explain  a  theory  regarding  the 
operation  of  imperfect  contact  detectors. 

In  all  these  detectors  the  two  or  more 
active  materials  are  in  very  light  con- 
tact. The  line  of  distinction  between 
rectifying  and  imperfect  contact  detect- 
ors is  not  well  defined.  One  form  of 
the  latter  type  consists  of  two  carbon 
blocks  sharpened  to  fine  edges,  which 
support  a  steel  needle.  This  com- 
bination constitutes  a  microphone,  and 
is  very  unstable.  The  slightest  jar 
throws  this  detector  out  of  adjust- 
ment. The  resistance  of  this  detector 
is  very  high,  and  but  little  current  from 
the  local  battery  passes  through  it.  The 
high  tension  oscillations  from  the  aerial 
are  sufficient  to  break  down  this  resist- 
ance and  to  carry  the  battery  current 
through.  At  their  cessation  the  resist- 
ance of  the  detector  again  becomes  high 
and  consequently  the  flow  of  battery 
current  through  it  is  diminished. 

Another  form  of  imperfect  contact 
detector  is  the  coherer,  which  was  most 
fully  perfected  by  Marconi.  This  was 
composed  of  a  glass  tube  of  a  diameter  of 
about  T/8  inch,  containing  about  tV  mch 
of  filings  composed  of  ten  per  cent  sil- 
ver and  90  per  cent  nickel.  One  of  two 
silver  plated  metal  plugs  which  fitted 
the  tube  exactly  was  arranged  so  that 
it  could  be  moved  into  or  withdrawn 
from  the  tube,  thereby  exerting  a  greater 
or  less  pressure  on  the  filings.  The  other 
plug  was  stationary.  In  the  better  co- 
herers the  air  was  exhausted  from  the 
tubes. 

In  using  the  coherer  it  was  necessary 
to  employ  a  mechanical  device,  called  a 
decoherer,  to  restore  the  high  resistance 
of  the  filings  at  the  cessation  of  the 
waves.  The  coherer  was  used  in  con- 
nection with  a  telegraph  relay  and 
sounder.     It  was  unreliable,  but  was  the 


first  practical  detector  of  electromag- 
netic waves  as  applied  to  wireless  teleg- 
raphy. One  of  the  most  important  ap- 
plications of  the  coherer  today  is  for 
demonstration  purposes,  where  an  audi- 
ble signal  is  desired. 

A  form  of  imperfect  contact  detector 
was  invented  by  Solari,  and  is  sometimes 
called  an  autocoherer.  This  is  composed 
of  two  carbon  rods  inserted  in  a  glass 
tube  and  having  between  them  a  small 
drop  of  mercury.  A  local  battery  in 
connection  with  a  potentiometer  is  used 
with  this  detector. 

A  fourth  form  of  imperfect  contact 
detector  is  known  as  the  Lodge  coherer, 
and  consists  of  a  metal  wheel  which  is 
revolved  so  that  its  periphery  touches 
the  surface  of  a  body  of  mercury  which 
is  covered  with  a  layer  of  oil.  The  high 
tension  oscillations  break  down  the 
resistance  between  the  wheel  and  the 
mercury,  which  is  restored  by  the  revo- 
lution of  the  wheel. 

63. — Explain  the  tantalum  detector. 

This  detector  consists  of  a  cup  con- 
taining mercury  and  a  fine  tantalum  wire 
held  in  such  a  way  that  it  may  be  raised 
or  lowered  into  the  mercury.  The  tan- 
talum wire  may  be  obtained  from  a  tan- 
talum lamp.  This  detector  requires  a 
local  battery,  which  is  connected  in  the 
same  way  as  with  an  electrolytic  de- 
tector. The  tantalum  detector  repro- 
duces strong  signals  loudly,  but  is  not 
as  sensitive  as  some  of  the  crystal  de- 
tectors. 

64. — Name  the  crystal  detectors  in 
rank  of  sensitiveness,  assuming  that  the 
crystals  used  are  all  of  the  best  quality. 

Ferron  ;  perikon  ;  carborundum  ;  sili- 
con ;  molybdenite. 

65. — Is  the  perikon  mora  sensitive  than 
the  electrolytic:' 

The  perikon  detector  is  considered  to 
be  about  ton  per  cent  more  sensitive  than 
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the  electrolytic  described  in  answer  to 
question  61. 

66. — State  the  composition  of  a  fusible 
metal  suitable  for  holding  crystals  in 
metal  cups. 

A  material  for  this  purpose  should 
have  a  low  melting  point,  since  the  use 
of  solder  or  other  compounds  of  com- 
paratively high  melting  point  is  liable 
to  decrease  the  sensitiveness  of  some  of 
the  crystals  on  account  of  the  heat  to 
which  they  are  subjected  when  being 
fastened  in  the  cups.  One  of  the  best 
alloys  consists  of  the   following: 

Bismuth,  50  per  cent ;  lead,  25  per 
cent;  tin,  i2l/2  per  cent;  cadmium,  i2l/2. 
per  cent. 

This  is  known  as  Wood's  Metal  and 
melts  at  149  °  F. 

Novel,  Method  of  Suspending 
Aerial 

It  was  found  necessary  to  remove  the 
masts  of  the  steamer  "Cabrillo,"  of  San 
Pedro,  Cal.,  for  shortening  and  general 
overhauling,  while  the  requirements  of 
travel  were  such  that  it  was  necessary 


for  the  steamer  to  make  its  daily  trip 
from  San  Pedro  to  Avalon,  Catalina  Isl- 
and, thus  necessitating  the  use  of  its 
wireless  outfit.  Accordingly,  the  plan 
illustrated  was  adopted. 

In  order  to  support  the  aerial  a  small 
mast  was  placed  in  the  stern  of  the  boat 
on  the  upper  deck  and  a .  pulley  was 
made  fast  to  the  upper  end  of  the  smoke- 
stack. The  aerial  was  suspended  be- 
tween them,  thus  raising  it  about  30  feet 
above  the  instruments.  No  difficulty 
was  experienced  in  maintaining  com- 
munication with  this  temporary  installa- 
tion. 


"Break-in"  System 

,The  accompanying  diagram   shows   a 
simple    "break-in"    system.      The    con- 
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BREAK-IN    SYSTEM 

denser  is  of  the  plate  glass  type.  I  have 
found  a  carborundum  or  any  detector 
that  is  not  affected  by  strong  transmitting 
to  be  very  satisfactory. — Geo.  Uzmann. 
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Wireless  in  Chicago  Schools 

With  the  approval  of  Mrs.  Ella 
Flagg  Young,  superintendent  of  Chicago 
schools,  the  school  management  commit- 
tee has  adopted  a  recommendation  urg- 
ing the  teaching  of  wireless  telegraphy 
in  the  public  schools. 

The  Titanic  disaster,  it  is  said,  has 
caused  hundreds  of  boys  in  the  city  high 
schools  to  petition  for  instruction  in  wire- 
less telegraphy. 

The  north  coast  and  the  interior  of 
Honduras  will  be  soon  connected  by 
wireless  telegraphy.  Wireless  is  of 
special  value  in  the  tropics,  where  line 
transmission  is  extremely  difficult  owing, 
to  the  rank  vegetation  and  dense  forests. 
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Directory  of  Wireless  Clubs 

This  directory  of  amateur  wireless  clubs  and 
associations  will  be  published  each  month.  When 
a  new  club  is  formed  the  names  of  the  officers, 
also  the  street  address  of  the  secretary,  should 
be  forwarded  to  us  at  once.  Any  changes  that 
should  be  made  in  the  directory,  when  desig- 
nated by  an  official  of  a  club,  will  be  made  in 
the  next  issue  after  receipt  of  such  advice. 


Aerogram  Club. — J.  Stcdman,  President ;  A.  Hay- 
ward  Carr,  Chairman  Board  of  Directors  ;  Albert  S. 
Hayward,  Treasurer  ;  Donald  P.  Thurston,  Secre- 
tary ;  Walter  B.  Clarke,  17  May  St.,  Newport,  R.  I., 
Corresponding  Secretary. 

Aerograph  Club  of  Richmond,  Ind. — H.  J.  True- 
blood,  President;  Richard  Galzek,  Vice  President; 
James  Pardieck,  320  South  8th  St.,  Richmond,  Ind., 
Secretary.    ■ 

Aero  Wireless  Club. — A.  Garland,  President  ; 
W.  Ladley,  Vice  President ;  D.  Beard,  Napa,  Calif., 
Secretary   and   treasurer. 

Allegheny  County  (Pa.)  Wireless  Association. — 
Arthur  O.  Davis,  President  ;  Theodore  D.  Richards, 
Vice  President ;  James  Seaman,  Leetsdale,  Pa., 
Secretary  and  Treasurer. 

Alpha  Wireless  Association. — L.  L.  Martin, 
President  ;  1".  A.  Schaeffer,  Vice  President  ;  G.  F. 
Girton,  Box  57,  Valparaiso,  Ind.,  Secretary  and 
Treasurer. 

Amateur  Wireless  Association  of  Schenectady, 
N.  Y. — D.  F.  Crawford,  President  ;  L.  Beebe, 
Vice  President ;  C.  Wright,  Treasurer ;  L.  S.  Up- 
hoff,   122  Ave.  "B,"  Schenectady,   N.  Y.,  Secretary. 

Amateur  Wireless  Club  of  Geneva  (N.  Y.). — 
H.  B.  Graves,  Jr.,  President ;  C.  Hartman,  Vice 
President;  L.  Reid,  Treasurer;  Benj.  Merry,  148 
William  St.,  Geneva,  N.  Y.,  Secretary. 

Berkshire  Wireless  Club. — Warren  A.  Ford, 
President ;  William  Yarkee,  Vice  President  ; 
Charles  Ilodecker,  Treasurer;  Jas.  H.  Ferguson, 
18  Dean  St.,  Adams,  Mass.,  Secretary. 

Canadian  Central  Wireless  Club. — Alexander 
Poison,  President  ;  Stuart  Scorer,  Vice  President  ; 
Benj.  Lazarus,  P.  O.  Box  1115,  Winnipeg,  Mani- 
toba, Can.,   Secretary  and  Treasurer. 

Cardinal  Wireless  Club. — K.  Walthers,  Presi- 
dent ;  F.  Dannenfelser,  Vice  President  ;  Miss  A. 
Peterson,  South  Division  High  School,  Milwau- 
kee,  Wis.,   Secretary. 

Chicago  Wireless  Association. — John  Walters, 
Jr.,  President;  E.  J.  Sticn,  Vice  President;  C. 
Stone,  Treasurer ;  F.  D.  Northland,  Secretary ; 
R.  P.  Bradley,  4418  South  Wabash  Ave.,  Chicago, 
111.,   Corresponding   Secretary. 

Custer  Wireless  Club.— Franklin  Webber,  Presi- 
dent ;  Fred  Cross,  Vice  President;  Oakley  Ashton, 
Treasurer ;  Walter  Maynes,  438  Custer  Ave.,  Los 
Angeles,   Cal.,   Secretary. 

Fargo  Wireless  Association. — Kenneth  Ilance, 
President;  John  Bathrick,  Vice  President;  Earl  C. 
Reineke,  518  nth  St.,  Fargo,  N.  D„  Secretary. 

Forest  Park  School  Wireless  Club — W.  S.  Rob- 
inson, Jr.,  President  ;  William  Crawford,  R.  F.  D. 
No.   1,   Springfield,   Mass.,   Secretary. 

Frontier  Wireless  Club. — Chas.  B.  Coxhead, 
President  ;  John  D.  Camp,  Vice  President  ;  Frank- 
lin J.  Kidd,  Jr.,  Treasurer;  Herbert  M.  Graves, 
458  1'otomac  Ave.,  Buffalo,  N.  Y.,  Secretary. 

Gramercy  Wireless  Club. — James  Piatt.  Presi- 
dent ;  John  Gebhard,  Vice  President;  John  Diehl, 
Treasurer;  John  Jordan,  219  East  23d  St.,  New 
York,  N.  Y.,  Secretary. 

Independent  Wireless  Transmission  Co. — Starr 
W.  Stanyan,  76  Boston  Ave.,  West  Medi'ord,  Mass., 
Secretary. 

Northwestern  Wireless  Association  of  .Chicago — 
Rolf  Rolfson,  President:  II.  Kunde,  Treasurer; 
Edw.  G.  Egloff,  272!)  Noble  Ave.,  Chicago,  111., 
Recording   Secretary. 

Hannibal  (Mo.)  Amateur  Wireless  Club.  — 
Charles  A.  Cruickshank.  President;  .1.  C.  Rowland. 
Vice  President:  William  Youse,  Treasurer  :  G.  G 
Owens,   13<l«   Hill   St.,   Hannibal,   Mo.,   Secretary. 
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Jonesville  Wireless  Association. — Frederic  Wet- 
more,  President;  Webb  Virmylia,  Vice  President; 
Richard  Hawkins,  Treasurer;  Merritt  Green,  Lock 
Iiox   82,   Jonesville,   Mich.,    Secretary. 

Lake  View  Wireless  Club.—  E.  M.  Fickett,  Presi- 
dent ;  R.  Ludwig,  Treasurer  ;  R.  F.  Becker,  1439 
Winona  Ave.,  Chicago,   111.,   Secretary. 

Long  Beach  Radio  Research  Club. — Bernard 
Williams,  555  E.  Seaside  Bvd.,  Long  Beach,  Calif., 
Secretary. 

Manchester,  (N.  II.)  Radio  Club.— Homer  B. 
Lincoln,  President  ;  Clarence  Campbell,  Vice  Presi- 
dent ;  Elmer  Cults,  Treasurer;  Earle  Freeman, 
759  Pino  St.,  Manchester,  N.  H.,   Secretary. 

New  Haven  Wireless  Association. — Roy  E.  Wil- 
mot,  President  ;  Arthur  P.  Seeley,  Vice  President  ; 
Russell  O'Connor,  27  Vernon  St.,  New  Haven, 
Conn.,   Secretary  and  Treasurer. 

Oakland  Wireless  Club. — II.  Montag,  President ; 
W.  L.  Walker,  Treasurer;  W.'  R.  Sibbert,  910 
Chester  St.,  Oakland,  Calif.,   Secretary. 

Oregon  State  Wireless  Association. — Charles  Aus- 
tin, President ;  Joyce  Kelly,  Recording  Secretary  ; 
Edward  Murray,  Sargeant-at-Arms  ;  Clarence  Biscli- 
ol'f,  Lents,  Ore.,  Treasurer  and  Corresponding  Sec- 
retary. 

Peterboro  Wireless  Club. — G.  B.  Powell,  Presi- 
dent ;  C.  V.  Miller,  Vice  President ;  E.  W.  Oke, 
203  Engleburn  Ave.,  Peterboro,  Ontario,  Can., 
Secretary   and   Treasurer. 

Plaza  Wireless  Club. — Paul  Elliott,  President  ; 
Myron  Hanover,  150  E.  66th  St.,  New  York,  N. 
Y.,  Secretary  and  Treasurer. 

Rockland  County  (N.  Y.)  Wireless  Association. — 
.W.  F.  Crosby,  President ;  Tracey  Sherman,  Vice 
President:  Marquis  Bryant,  Secretary;  Erskine 
Van  Houten,  24  De  Pew  Ave.,  Nyack,  N.  Y.,  Cor- 
responding Secretary. 

Roslindale  (Mass.)  Wireless  Association. — O. 
Gilus,    President ;    E.    T.    McKay,    Treasurer ;    Fred 

C.  Fruth,  902  South  St.,  Roslindale,  Mass.,  Secre- 
tary. 

Saeramento  Wireless  Signal  Club. — E.  Rackliff, 
President:  J.  Murray,  Vice  President;  G.'  Ban- 
vard,  Treasurer :  W.  E.  Totten,  1524  "M"  St., 
Sacramento,  Calif.,  Secretary. 

Santa  Cruz  Wireless  Association. — Orville  John- 
son, President  ;  Harold  E.  Sentor,  184  Walnut  Ave., 
Santa  Cruz,  Calif.,  Secretary  and  Treasurer. 

Southeastern  Indiana  Wireless  Association — R. 
F.  Vanter,  President  :  D.  C.  Cox,  Vice  President 
and  Treasurer  ;  H.  Hitz,  Fairmont,  Madison,  Ind., 
Corresponding   Secretary. 

Southern  Wireless  Association. — B.  Oppenheim, 
President;  1'.  Gerusbacher,  1435  Henry  Clay  Ave., 
New  Orleans,  La.,   Secretary  and  Treasurer. 

Springfield  (Mass.)  Wireless  Association. — A.  C. 
Gravel,  President  ;  C.  K.  Seely,  Vice  President  and 
Treasurer;  D.  W.  Martenson,  Secretary;  Club 
Rooms,   323  King  St.,   Springfield,   Mass. 

Spring   Hill    Amateur    Wireless    Association. — R. 

D.  Thiery,  President ;  II.  P.  Hood,  2nd,  2  Benton 
Road,    Somerville,   Mass.,    Secretary  and   Treasurer. 

St.  Paul  Wireless  Club. — Thos.  Taylor,  Presi- 
dent ;  L.  R.  Moore,  Vice  President:  E.  C.  Estes, 
Treasurer ;  R.  II.  Milton,  217  Dayton  Ave.,  St. 
Paul,   Minn.,   Secretary. 

Tri-State     Wireless     Association.— C.     B.     DeT.a- 
Ilunt,    President  ;    O.    F.     Lyons,    Vice    President  ; 
T.  J.   M.  Daly,  Tree-"" 
Tenn.,  Secretary. 

Waterliury  Wireless  Association.— Weston  .Tenks. 
Presid.  ill  ;  Alfred  Pplia.n.  Treasurer  ;  II.  M.  Rogers. 
Jr.,  20  Linden  St..  Waterburv,  Conn.,  Secretary. 

Wireless  Association  of  P.rilish  Columbia.— 
Clifford  C.  Watson,  President;  J.  Arnott,  Vice 
President;  E.  Kelly,  Treasurer:  II.  J.  Bothel.  300 
Fourteenth  Ave.  B.,  Vancouver,  B.  c.  Correspond 
ing   Se  Tetary. 

Wireless  Association  of  Canada. — W.  Fowler. 
President  ;  E.  G.  Luun.  Vice  President  :  W.  C. 
Sclmur.    Secretary   and   Treasurer. 

Wireless  Association  of  Montana.  Rov  Tvsel. 
President  :  Elliot  Gillie.  Vice  President  :  Harold 
Salter    309  South  Ohio  SI..   F.titto.   Mont..  Secretary. 

Wireless  Club  of  Baltimore. — Ilarrv  Richards. 
President:  William  Pules.  Vice  President:  Curtis 
Garret,  Treasurer:  Winters  Jones,  72S  North  Mon- 
ro.' St.  Baltimore,  Md..  Secretary. 

Wireless   Club   of    the    Short  ridge    High    School.— 

Robert  C.  Schimmel,  2220  X.  Penn  St..  Indian- 
apolis, Ind.,  President  :  George  R.  Popp,  Vice  Presi- 
ded :  Bayard  Brill,  Treasurer;  Oliver  Hamilton, 
Secretary. 


G.   J.  Cowan,   Memphis, 
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Electric  Lighting .  Circuits 

By  HENRY  CLOWS 


The  maximum  incandescent  lamp  load 
permissible  on  any  branch  circuit  is  660 
watts.  That  is,  wiring  must  be  so 
arranged  that  no  set  of  incandescent 
lamps  requiring  more  than  660  watts, 
whether  grouped  on  one  fixture  or  on 
several  fixtures  or  pendants,  will  be 
dependent  on  one  cut-out.     This  is  an 


FIG.    1.     IAMP   CONNECTIONS 


underwriters'  requirement,  but  permis- 
sion may  be  given  in  special  cases  by  the 
local  inspection  bureau  for  departures 
from  the  rule. 

The  connection  of  lamps  to  circuits  can 
be  effected  in  innumerable  ways,  but  the 
principles  outlined  in  Fig.  I  are  general. 


The  lamps  at  (I)  will  burn  as  long  as  the 
main  is  alive.  The  other  lamps  are  con- 
trolled by  either  single  pole  or  double 
pole  switches.  Single  pole  switches 
should  not  be  used  for  the  control  of  cir- 
cuits of  capacities  exceeding  660  watts, 
and  three-point  or  three-way  switches 
are  considered  the  equivalent  of  single 
pole  switches  in  this  respect. 

Panel  box  panels  for  two  wire,  three 
wire  and  three  phase  systems,  are  illus- 
trated in  Figs.  2,  3  and  4.  A  panel  merely 
provides  a  convenient  means  of  connect- 
ing (through  fuses)  the  branch  circuits 
to  the  mains.  Switches  may  be  used  as 
in  Fig.  2,  in  both  the  main  and  branch 
circuits,  or  switches  may  be  omitted 
entirely,  as  in  Fig.  4.  Whether  or  not 
switches  should  be  provided,  is  deter- 
mined by  conditions  or  convenience,  as 
the  only  switch  required  on  the  lighting 
service  of  a  building  is  the  service  switch. 
Fuses,  however,  are  required  to  protect 
every  branch  circuit.     Many  satisfactory 


FIGS.  2,  3  AND  4— PANELS  FOR  TWO  WIEE,   THREE   WIRE  AND  THREE  PHASE   SYSTEMS 
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installations  are  in  operation  without 
switches,  but  switches  are  of  great  con- 
venience   for    opening    the    circuits,    for 

f       LOAD  LAMPS 


■  THREE  WAY  SNAP  SWITCHES' 


replacing  fuses  and  for  testing.  Branch 
lighting  circuits  may  be  controlled  by 
either  flush  or  surface  snap  switches, 
mounted  outside  of  the  panel  box. 


Tl 


U 


The  method  of  controlling  a  group  of 
lamps  from  either  of  two  locations,  with 
snap  or  flush  switches,  is  shown  in  Fig. 
5.  Two  special  three-way  switches,  of 
either  the  flush  or  surface  type,  are 
required.  These  can  be  purchased.  This 
scheme  of  wiring  is  much  used  for  hall 
lights  so  they  can  be  controlled  from 
either  the  first  or  second  floor. 

Two-location  control  with  double  pole 
knife  switches,  is  shown  in  Fig.  6. 

The  method  of  controlling  a  group  of 
lamps  from  any  one  of  more  than  two 
locations,  with  flush  or  snap  switches,  is 
shown  in  Fig.  7.  Special  switches  made 
for  the  purpose  are  required.  A  three- 
way  switch  is  used  at  each  end  of  the 


MftccmrstK, 


FIG.   7.     GROUP  LAMP  CONTROL 

circuit,  and  as  many  additional  four-way 
switches  are  necessary  as  there  are  addi- 
tional control  locations.  This  method  is 
also  much  used  for  wiring  for  hall  lights. 


An  emergency  or  burglar  circuit  is 
shown  in  Fig.  8.  This  arrangement  can 
be  used  where  it  must  be  possible  to  light 
certain  lamps  in  a  building  from  a  certain 
location,  irrespective  of  whether  the 
switches  normally 'controlling  the  lamps 
are  closed  or  not.     Closing  the  master 
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EMERGENCY  OR   BURGLAR   CIRCUIT 


switch  illuminates  the  house  as  might  be 
necessary  in  case  of  fire,  an  invasion  by 
burglars  or  other  emergency. 

Electrolier  switches  for  controlling 
lamps  in  groups,  as  is  often  necessary  in 
room  lighting  where  there  is  a  dome  or 


fiosn/OMs:-  first    second     third     fourth 

FIG.    9.      ELECTROLIER    SWITCHES 

electrolier  having  several  distinct  circuits, 
are  wired  as  shown  in  Fig.  9.  Special 
snap  switches  of  either  the  flush,  pull,  or 
surface  type,  are  necessary.  With  the 
two-circuit  switch.  Fig.  9,  with  the  switch 
handle  in  the  first  position  all  lamps  are 
off,  in  the  second  position  only  those  of 
Croup    1    are    on,    in    the    third    position 
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those  in  both 
groups  are 
on,  in  the 
fourth  posi- 
t  i  o  n  only 
those  in 
Group  2  are 
on.  Then 
with  the  next 
quarter  turn 
of  the  switch 
the  first  posi- 
tion is  again 
assumed  and 
all  lights  are 
e  xtinguished. 
While  the 
same  princi- 
ple is  always 
used,  all  commercial  electrolier  switches 
are  not  arranged  exactly  as  illustrated. 

A  circuit  arrangement  for  stairway 
lighting  is  shown  in  Fig.  io,  whereby 
one  can  illuminate  the  landing  that  he  is 
on  and  the  one  above  or  below  him  as  he 
goes  up  or  comes  'down  the  stairs.  The 
switch  at  each  landing  must  be  operated 
in  passing.  Two  single  pole  switches  are 
shown  on  the  fifth  floor.  With  these  two 
switches  the  lamp  on  that  floor  can  be 
left  burning  if  desired. 

Getting  Rid  of  the  Tie  Wire 

A  new  way  to  fasten  electric  wires  to 
the  glass  insulators  upon  the  poles  is 
made  possible  by  the  Fay  clamp  insulator. 


How  to  Make  a  Resistance 
Thermometer 


FIG.  10.     CIRCUITS  FOE  STAIR- 
WAY LIGHTING 


WIRE   FASTENER 

The  clamp  is  of  porcelain  and  both  the 
insulator  and  wire  are  so  made  as  to  be 
installed  with  small  loss  of  time,  by  hook- 
ing the  jaws  of  the  clamp  under  the  in- 
sulator rim  and  turning  the  lock  nut. 


The  operation  of  the  resistance  ther- 
mometer depends  upon  the  change  in  the 
resistance  a  conductor  offers  to  the  pas- 
sage of  a  current  of  electricity  through  it, 
due  to  a  change  in  its  temperature.  If 
the  relation  between  the  resistance  of- 
a  coil  of  wire  and  its  temperature  is 
known,  then  its  temperature  may  be  de- 
termined at  any  time  by  simply  measur- 
ing its  resistance  and  looking  up  in  a 
previously  prepared  table  the  tempera- 
ture corresponding  to  the  measured 
value  of  the  resistance.  The  coil  of 
wire,  together  with  a  Wheatstone  bridge, 
would  constitute  a  resistance  thermom- 
eter, but  a  slide-wire  bridge  with  a  direct 
reading  temperature  scale  under  the  wire 
is  here  described. 

Obtain  a  hardwood  board  %  by  7 
inches  and  2,lA  Ieet  long,  also  35  feet  of 
No.  24  B  and  S  gauge  insulated  man- 
ganin  wire  and  20  feet  of  No.  27  insu- 
lated manganin.  Round  the  edges  and 
corners  of  the  board  and  give  it  several 
coats  of  shellac.  Make  two  brass  clamps, 
as  shown  in  Fig.  1,  from  some  1/16  inch 
sheet  brass.  Next  turn  out  three  wooden 
spools  like  the  one  shown  in  Fig.  2,  and 
shellac  them.  Mount  the  piece  of  No.  24 
manganin  wire  by  means  of  the  brass 
clamps  on  the  board,  Fig.  3,  the  center 
of  the  wire  being  one  foot  from,  one 
clamp  and  two  feet  from  the  other,  the 
clamps  being  equally  spaced  from  the 
two  ends  of  the  board.  The  slide-wire 
should  be  one  inch  from  the  edge  of  the 
mounting  board.  Mount  two  of  the 
wooden  spools  on  the  ends  of  the  board 
as  shown  by  (Q)  and  (C2).  Provide 
six  back-connected  binding  posts  and 
mount  them  on  the  base  as  shown  by 
(Ba),  (B2),  (B3),  (B4),  (BB)  and  (Bg) 
in  Fig.  3.  Place  a  piece  of  %  or  3/16 
inch  brass  rod  on  the  board  parallel  to 
the  slide-wire,  one  inch  from  it  and  %. 
inch  above  the  surface  of  the  board.  Ob- 
tain a  piece  of  thin  brass  tubing  about 
1%   inch   long  and  of   such   an   inside 
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diameter  that  it  will  slide  along  the 
brass  rod.  The  sliding  contact  is  car- 
ried by  the  brass  tube  and  should  be 
soldered  to  the  under  side  of  it.  The 
lower  edge  of  the  sliding  contact  should 
be  rather  sharp  so  it  will  make  contact 
with  a  definite  point  on  the  slide-wire. 
A  small  hard  rubber  handle  (H)  may  be 
fastened  to  the  tube  and  will  aid  in  mov- 
ing the  contact  along  the  wire. 

One  end  of  the  brass  rod  should  be 
connected  to  the  binding  post  (B4)  by 
a  copper  wire  placed  in  a  groove  on  the 
underside  of  the  board.  Wind  the  free 
portions  of  the  slide-wire  on  the  two 
spools  (Cx)  and  (C>)  and  attach  the' 
ends  to  the  binding  posts  (B^  and  (B2), 
making  connections  on  the  underside  of 
the  board.  Wind  on  the  spool  (R)  the 
20  feet  of  No.  27  manganin  wire  and 
connect  the  ends  to  the  binding  posts 
(B2)  and  (B(;).  The  windings  on  the 
spools  (Q),  (C2)  and  (R)  should  be 
noninductive ;  that  is,  one-half  of  the 
turns  should  be  wound  around  the  core 
in  one  direction  and  the  other  half  in  the 
opposite  direction.  Connect  the  binding 
post  (Bx)  to  (B:t)  and  the  binding  post 
(B5)  to  (B0)  and  the  bridge  proper  is 
complete. 

The  thermometer  coil  is  of  copper  wire 
and  it,  together  with  its  leads,  should 
have  a  resistance  practically  the  same  as 
the  resistance  of  the  coil  (R)  at  ordi- 
nary room  temperature,  which  is  usually 
about    25 °    C.      To    construct    the    ther- 


mometer coil,  proceed  as  follows : 

Make  a  spool  whose  dimensions  corre- 
spond to  those  given  in  Fig.  4.  The  spool 
should  be  made  of  some  }i  inch  sheet 
rubber,  threaded  and  screwed  on  the 
threaded  ends  of  the  brass  rod.  Glue 
several  layers  of  thin  insulating  cloth 
around  the  brass  rod.  Drill  25  small 
holes  in  each  of  the  rubber  ends  and 
thread  25  feet  of  No.  40  B  and  S  gauge, 
cotton-covered  copper  wire  back  and 
forth  from  end  to  end.  Place  this  spool 
in  a  piece  of  brass  tube  to  protect  it 
mechanically.  The  tube  should  have  a 
number  of  small  holes  drilled  in  it  so 
that  the  temperature  inside  will  always 
correspond  to  the  temperature  outside 
the  tube.  If  this  coil  is  to  be  used  some 
distance  from  the  bridge,  leads  of  suit- 
able length  should  be  provided  before 
calibrating,  and  their  resistance  should 
be  comparatively  low,  No.  18  B  and  S 
gauge  manganin  wire  being  suitable. 

A  piece  of  heavy  cardboard  24  mch 
wide  should  be  mounted  directly  under 
the  slide-wire  and  it  should  extend  from 
clip  to  clip.  Carefully  remove  the  insu- 
lation from  the  slide-wire  between  the 
clips  by  means  of  a  good  sharp  penknife. 
To  calibrate  the  bridge  wire  as  a  direct 
reading  thermometer,  immerse  the  ther- 
mometer coil  in  a  quantity  of  oil  placed 
in  a  metal  vessel.  Arrange  to  heat  this 
oil,  using  a  good  mercury  thermometer 
as  a  standard.  Bring  the  oil  bath  to  a 
constant  temperature,  say  250  C,  then 
adjust  the  resistance  of  the  thermometer 
coil  plus  its  leads  to  such  a  value  that 
a  balance  is  obtained  with  the  sliding 
contact  in  the  center  of  the  total  slide- 
wire  or  one  foot  from  one  clip  and  two 
feet  from  the  other.  Gradually  raise  the 
temperature  of  the  oil  bath  and  allow  it 
to  become  constant  at  some  higher  value, 
say  300  C.  (smaller  steps  may  be  taken 
if  desired),  and  make  a  second  balance 
and  mark  the  point  of  balance  on  the 
cardboard.  Continue  in  this  way  until  a 
maximum  temperature  of,  say,  100'"  C.  is 
reached.  Lower  temperatures  may  be 
obtained    by    immersing    the    vessel    eon- 
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taming  the  oil  in  crushed  ice  or  snow. 
Always  make  sure  the  temperature  of 
the  coil  has  reached  a  value  correspond- 
ing to  that  indicated  by  the  thermometer. 
Errors  due  to  unequal  temperatures  of 
the  oil  and  coil  may  be  reduced  by  stir- 
ring the  oil  with  a  small  paddle. 

Instead  of  using  a  steady  battery  cur- 
rent, an  interrupted  battery  current  is 
used,  it  being  interrupted  by  introduc- 
ing an  ordinary  low  resistance  buzzer 
directly  in  series  with  the  battery.  The 
balance  point  is  indicated  by  a  minimum 
hum  in  the  telephone  receiver.  A  steady 
battery  current  and  galvanometer  may 
be  used  instead,  if  desired. 


Turns  the  Fan  Off 

The  scheme  here  suggested  may  be 
used  to  turn  off  the  electric  fan  by  the 
bedside  without  disturbing  the  sleeper, 
who  may  start  the  fan  going  when  he 
retires. 

A  pendant  push  button  switch  may  be 
obtained  from  any  electrical  supply  house 
for  50  cents  or  less.     To  complete  the 


PUSHBUTTON 
RUBBER 
CUSHION 


SUGGESTIONS  FOR  AUTOMATICALLY  CONTROLLING 
A  FAN 

circuit,  the  button  in  the  end  of  the 
switch  is  pushed,  which  is  released  upon 
touching  the  small  button  on  the  side  of 
the  switch.  The  lever  (B)  is  made  to 
hit  this  small  button  on  the  side  of  the 
switch,  thus  turning  off  the  current  at 
the  desired  time.  The  time  key  of  the 
clock  is  made  to  push  over  the  trigger 
(C),  releasing  the  lever  (B),  which  deals 
the  button  on  the  side  of  the  switch  a 


smart  blow.  The  part  of  this  lever  which 
comes  in  contact  with  the  button  should 
have  a  piece  of  soft  rubber  or  cork  g^ued 
on  to  prevent  noise.  In  winding  the 
clock,  the  time  key  should  be  left  so  that 
in  a  quarter  revolution  of  the  key  it  will 
come  in  contact  with  the  trigger  (C), 
which  on  my  clock  allows  the  fan  to  run 
for  about  half  an  hour. — Wesley  G. 
Paulson. 


Battery  Holder 

It  is  often  convenient  to  have  two  or 
three  dry  batteries  arranged  so  that  they 
may  be  transferred 
altogether  from  one 
point  to  another.  The 
Economy  battery 
holder  here  illustrated 
serves  for  this  pur- 
pose and  is 
a  skeleton 
holder  made 
of  24  inch 
enameled 
band  steel. 
It  may  be 
hung  from 
a  nail  or 
screw  and  is  battery  holder 

made  to  hold  either  two  or  three  ordi- 
nary dry  cells. 

Wireman's    and    Engineer's 
Fuse  Kit 

The  house  electrician  or  the  engineer 
is  often  called  upon  to  replace  a  blown 


FUSE  KEY 

fuse.  The  convenience  of  the  fuse  kit 
here  illustrated,  is  in  such  a  case  easily 
demonstrated.  The  case  contains  five 
sizes  of  fuse  wire  upon  spools  to  fit  the 
case,  an  assortment  of  links  being  also 
included. 
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Portable  Street  Light 

The  track  gang  on  a  street  railway 
was  working  on  a  rush  job  of  relaying  a 
section  of  track,  and  as  it  was  necessary 
to  work  all  night,  the  question  arose  as 
how  to  light  the  tracks.  As  the  gang 
was  con  stantly 
muLAroR^HOOKFOR        moving  forward,  it 

T       \     "~\WOOOEN  BOTTOM       WOllld     "0t     PaY     t0 

/ra  fe^v  d,sh     insta11  arc  lamPs- 

IJZSL  \%\N    This  is  how  the 

<     r^~  P^      '  problem      was 

§  I       f/v£  solved- 

I  pi)  Several    medium 

I    MLCLMP       sjz.ed    dishpanS) 

I LN —     ^p      procured  at  a  five 

«■&»  and  ten  cent  store, 
were  fitted  with 
wooden  bottoms  to 
which  were  fastened  five  sockets.  A  ten- 
foot  pole  was  placed  through  the  center 
of  the  pan  bottom. 

A  hook  of  heavy  copper  was  then  at- 
tached to  one  end  of  the  pole,  and  a  wire 
connected  it  with  the  sockets.  The  sock- 
ets were  connected  in  series  to  allow  use 
of  1 10  volt  lamps  on  the  trolley  circuit  of 
550  volts.  The  other  terminal  of  the 
socket  group  was  connected  to  a  long 
wire,  which  in  turn  made  connection  to 
the  rail.  Thirty-two  candlepower  lamps 
were  placed  in  the  sockets. 

Whenever  the  arrangement  was  moved 
all  that  was  necessary  was  to  remove  the 
rail  clamp  and  unhook  the  pole,  move  to 
the  spot  selected,  clamp  on  to  rail,  hook 
on  to  trolley  and  there  was  plenty  of 
light.  Four  of  these  furnished  light  for 
50  men. — Harold  L.  Kessler. 

Preventing  Gravity  Cells  From 
Creeping 

Gravity  batteries  cause  some  incon- 
venience and  muss  by  "spewing  over." 
There  arc  ways  of  preventing  this,  but 
the  one  I  have  found  to  be  the  most  suc- 
cessful is  as  follows :  After  the  battery 
has  been  made  up  place  a  layer  of  excel- 
sior on  top  of  the  solution  and  pour  in 
enough  molten  paraffin  wax  to  com- 
pletely cover. 


This  comes  handy  when  the  battery 
needs  renewing,  for  by  melting  the  edge 
of  the  paraffin  with  a  blow  torch  it  can 
easily  be  removed  and  replaced  by  again 
melting  and  allowing  to  cool.  This  cover 
prevents  evaporation  and  creeping,  and  at 
the  same  time  is  porous  enough  to  allow 
the  gases  to  escape. — T.  Doud. 

Keeps  the  Loom  in  Place 

The  electrician  likes  to  leave  his  work 

in  good  condition  for  the  fixture  hanger. 

The  protecting  "loom"  at  the  outlets  is 

seldom     firmly 

fixed     on     the 

wires.      The 

Fancleve  outlet 

boxes  for  con- 

c  e  a  1  e  d  work 

offer  something 

new  to  do  this. 

Over  each  hole 

a    flat    steel 

spring  projects 

slightly,  so  that 

when  the  con- 

d  u  i  t  is  in 
place  it  cannot  be  withdrawn  from  the 
box.  The  idea  is  to  cut  off  enough  con- 
duit to  be  in  the  box  to  meet  the  terminal 
porcelain  knob  in  the  timbers,  then  push 
it  through  the  box  toward  the  knob. 
This  can  be  done  with  two  fingers,  but 
would  take  a  yoke  of  oxen  to  pull  it  out 
when  once  in  place. 

Ruby  Lamp 

A  convenient  ruby  lamp  for  the  dark- 
room is  here  shown,   a  sixteen   candle- 


OUTLET  BOX  WITH  LOOM 
HOLDER 


RUBY  LAMP 


power  lamp  being  used, 
the  lamp  is  oi  heavy  ti 
copper  oxidized. 


plate  and 


Electricity  the  Silent  Salesman 

Some  helpful  hints  on  the  use  of  electric  current  in  getting  up  show  window  displays.     The 
following  schemes  have  all  been  used  with  remarkable  success. 


A  "White  Hope"   Fan  Display 

A  clever  window  display  appealing  to 
the  ''fight  fan,"  and  attracting  unusual 
attention  from  everybody,  is  made  use  of 
to  advertise  electric  fans. 

Upon  a  small  platform  a  miniature 
ring  is  roped  off.  In  opposite  corners  are 
trainers  with  towels,  sponges  and  pails. 
An  opening  in  the  top  of  the  box  plat- 
form and  within  the  ring  is  covered  with 
wire  netting.  Upon  this  netting  rest 
two  rubber  balls,  one  white,  labeled 
"Flynn,"  the  other  black,  marked  "John- 
son." At  each  front  corner  of  the  plat- 
form is  an  incandescent  lamp  with  a 
ground  glass  globe.  Upon  one  is  printed 
"Fight,"  upon  the  other,  "Time."  Inside 
the  box  platform  and  directly  under  the 
ring  is  an  electric  fan  arranged  to  blow 
air  up  through  the  opening  and,  of 
course,  against  the  balls. 

The  device  operates  as  follows :  With 
the  current  turned  on,  the  lamp  marked 
"Fight"  lights  up,  the  fan  runs  and  the 
black  and  white  battlers  bump  each  other 
about  the  ring,  the  air  draft  being  regu- 


lated to  a  point  to  accomplish  this.  Then 
the  "Fight"  light  goes  out,  the  "Time" 
light  is  automatically  turned  on,  the  fan 
stops,  and  the  balls  come  to  rest  until  the 
"Fight"  lamp  again  lights  up. 

Fan  Time  Display 


'WHITE  HOPE"  FAN  DISPLAY 


THE    BREEZE    KEEPS    THE    AIR    BAGS    BOUNCING 

An  enterprising  dealer  in  electrical 
goods  has  put  an  electric  fan  to  good 
use  in  an  attractive  window  display.  The 
fan,  with  wire  guard  at- 
tached, is  laid  face  up- 
ward on  the  floor  of  the 
show  window,  and  numer- 
ous pieces  of  twine  are 
fastened  to  the  guard  and 
to  the  ceiling,  forming  a 
space  enclosed  by  twine 
and  shaped  like  an  in- 
verted cone.  In  this 
space  are  placed  four  or 
five  air-filled  balloons, 
which,  when  the  fan  is  not 
in  operation,  lie  on  the 
guard  of  the  fan.  When 
the  current  is  turned  on, 
they  perform  a  merry 
game  of  tag  in  the  cord 
cage.     W.  H.  Dennison. 


SCIENCE  EXTRACTS  FROM  FOREIGN  JOURNALS 


PLACING    PLATINUM   WIRE    IN 
QUARTZ   TUBES 

While  it  is  an  easy  matter  to  mount 
platinum  wires  in  glass,  such  as  we  find 
in  electric  lamp  bulbs  in  order  to  bring 
the  current  to  the  filament,  it  is  quite  a 
problem  when  it  comes  to  using  the  new 
quartz  tubes  which  are  being  used  for 
mercury  vapor  lamps,  or  other  kinds  of 
quartz  vessels  such  as  experimenters  are 
working  with.  A  Paris  constructor,  M. 
Berlemont,  succeeds  in  doing  this  by  a 
new  method.  The  difficulty  is  that 
quartz  melts  at  a  very  high  heat,  18000 
C,  and  expands  very  little  under  heat, 
while  the  metals  melt  below  this  point 
and  also  expand  much  more.  He  first 
tried  to  fix  the  wires  directly  in  the 
quartz  by  melting,  and  then  used  other 
methods,  such  as  placing  glass  or  enam- 
els between  the  wire  and  the  quartz. 
However,  he  came  back  to  the  direct 
method,  and  is  now  able  to  fix  the  wire 
in  the  quartz,  using  a  wire  made  of  an 
alloy  of  platinum  and  iridium.  Thus  he 
could  obtain  a  tight  joint  which  would 
hold  well  even  at  a  high  heat. — Academic 
des  Sciences'  Report. 

HOLLAND    FISHING   BOATS 

EQUIPPED  WITH 

WIRELESS 


LAMPS  AS  TIME-LIMIT  SIGNAL 
TO  SPEAKERS 


Some  of  the  fishing  boats  in  the  Hol- 
land ports  are  fitted  with  a  simple  and 
convenient  wireless  outfit,  and  this  is  a 
great  aid  to  such  craft,  as  they  can  send 
signals  to  shore  about  the  results  of  the 
fishing,  or  can  say  when  they  are  to 
come  to  port,  or  ask  for  a  tow  boat. 
The  Holland  boats  have  only  one  an- 
tenna, which  is  a  copper  wire  stretched 
above  the  deck  between  two  masts  and  a 
wire  then  leads  down  to  the  apparatus. 
The  receiving  set  is  in  a  compact  box 
and  uses  a  detector  fitted  in  a  watch 
case,  also  a  small  regulating  coil  and  a 
telephone  receiver,  with  two  dry  battery 
cells. — Rente  Electrique. 


When,  a  few  years  ago,  Parliament 
became  a  recognized  institution  in  Russia, 
the  question  of  the  length  of  speeches 
early  engaged  the  attention  of  the 
framers  of  the  new  adjunct  to  an  ancient 
Constitution.  It  was  agreed  that  fifteen 
minutes  was  a  reasonable  allowance  per 
head,  and  an  ingenious  contrivance  was 
introduced  with  design  to  mark  off  the  al- 
location. On  each  man's  desk  was  fixed 
a  red  lamp  fed  by  electricity.  When  the 
member  rose  to  speak,  the  lamp  lit  up. 
At  the  end  of  a  quarter  of  an  hour  it 
automatically  went  out,  and  simultane- 
ously the  orator,  even  if  he  were  in  the 
middle  of  a  sentence,  shut  up. — The 
O  b  server. 


WIRELESS  TELEGRAPHY  ON 
AEROPLANES 


Some  very  good  experiments  on  the 
use  of  wireless  telegraphy  with  aero- 
planes were  made  not  long  since  at  Char- 
tres,  in  the  region  of  Paris.  Starting 
from  the  aerodrome,  the  pilot  Frantz 
carried  on  board  M.  Rouzet,  the  inventor 
of  the  wireless  apparatus,  and  made  a 
sail  of  about  ioo  miles  around  the  coun- 
try, with  30  miles  as  the  greatest  dis- 
tance from  the  starting  point,  where  a 
small  wireless  outfit  had  been  set  up  at 
the  aerodrome  and  where  several  of  the 
army  officers  were  taking  part  in  the 
trials.  They  could  receive  all  the  news 
of  the  aeroplane  observations  and  the 
signals  were  very  good  even  though  the 
antenna  wire  was  a  short  one.  On  the 
aeroplane  the  antenna  consisted  of  a  100- 
foot  wire  hanging  down,  and  the  motor 
served  to  drive  a  small  dynamo  for  pro- 
ducing the  current.  The  dynamo  and 
all  the  rest  of  the  apparatus  is  especially 
light,  and  all  is  well  enclosed  so  that 
there  is  no  danger  of  electric  shocks  to 
the  operator.  The  wire  is  mounted  on  a 
reel  and  can  be  rolled  up  in  tit  teen  see- 
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onds,  and  there  is  a  safety  device  for 
cutting  the  wire  in  case  the  aeroplane 
should  descend  rapidly. — Industrie  Elec- 
trique. 

HOTEL  WITH  200  ELECTRIC 
CLOCKS 

A  hotel  with  200  electric  clocks  has 
been  opened  recently  in  Liverpool,  this 
being  the  Adelphi  Llotel  belonging  to  the 
Midland  Railway  Company.  It  has  uni- 
form and  accurate  time  distributed 
throughout  the  building  by  electrical  im- 
pulse dials  on  the  Synchronome  system, 
all  the  dials  being  wired  up  and  con- 
trolled by  a  master  clock.  With  the  ex- 
ception of  40  in  the  service  and  the  ser- 
vants' quarters,  the  dials  are  of  hand- 
some enamel  on  copper  and  are  set  in 
elaborate  brass  hand-finished  cases  which 
the  architect  designed  so  as  to  be  in  har- 
mony with  the  surroundings.  The  bed- 
rooms have  dials  fixed  on  the  wall,  and 
what  is  a  good  point  is  that  they  run 
very  silently  so  as  not  to  disturb  rest 
during  the  night. — Electrical  Reviezv, 
London. 


COATING   BALLOONS  WITH 
ALUMINUM  POWDER 


Balloon  envelopes  are  sometimes  given 
a  coating  of  aluminum  powder  so  as  to 
protect  the  rubber  tissue  from  the  bad 
effect  of  the  sun's  rays,  and  it  is  found 
that  with  the  metal  coating  there  is  less 
difference  in  heating  and  cooling  when 
the  balloon  passes  from  cloud  shadow  to 
sunlight.  But  the  metal  also  has  a  dis- 
advantage, as  it  is  likely  to  become  elec- 
trically charged  when  in  the  air,  owing 
to  atmospheric  electricity.  In  one  case, 
on  April  22,  a  German  spherical  balloon 
was  flying  near  the  Harz  mountains,  and 
it  took  fire  frOm  an  electric  spark  which 
occurred  when  the  gas  valve  was 
opened.  The  spark  set  fire  to  the  gas. 
Somewhat  the  same  kind  of  an  accident 
happened  to  a  military  captive  balloon 
at  Strassburg.  It  broke  loose  from  its 
moorings  and  rose  high  in  the  air,  then 
came  down  to  the  ground.     No   doubt 


it  became  highly  charged  with  electricity 
during  the  flight,  for  a  spark  set  fire  to 
the  gas  as  soon  as  the  officers  opened  the 
valve.  Not  long  ago  an  army  balloon 
in  Italy  with  metallic  coating  was  struck 
by  lightning,  and  this  seems  to  be  the 
only  case  where  a  captive  balloon  suf- 
fered in  this  day. — Cosmos,  Paris. 

PEAT  FIELDS   OF  BAVARIA 


Southern  Bavaria  has  immense  peat 
fields  which  can  be  used  for  running 
electric  plants  and  the  attention  of  engi- 
neers is  being  called  to  the  matter;  elec- 
tricity could  thus  be  had  very  cheaply. 
The  peat  bogs  lie  mainly  in  the  neigh- 
borhood of  the  Danube  and  it  is  esti- 
mated that  they  cover  an  area  of  500 
square  miles.  Even  supposing  that  only 
80  per  cent  of  this  surface  is  worked, 
and  that  the  layer  is  but  three  feet  in 
depth,  estimating  a  cubic  yard  of  peat 
to  weigh  about  100  pounds  this  would 
mean  no  less  than  50  million  tons  of 
fuel  from  this  source.  Should  the  peat 
fields  be  worked  all  the  year  round, 
power  could  be  obtained  to  the  extent  of 
700,000  horse  power  for  the  space  of  50 
years. — Elcktrotcchnik   Maschinenbau. 


INSPECTING  EGGS  WITH 
X-RAYS 


Eggs  are  now  being  examined  by  X- 
rays  in  Denmark  and  England,  and  the 
new  method  is  said  to  be  a  very  good 
one. 

A  special  dark  room  is  installed  in  the 
quarters  where  the  eggs  arrive,  and  the 
apparatus  consists  of  a  closed  lantern 
containing  the  electric  tube  for  produc- 
ing the  rays.  In  the  front  of  the  lan- 
tern is  a  small  opening  of  about  the  size 
of  an  egg,  so  that  the  rays  can  pass 
through  the  egg,.  The  rays  throw  the 
shadow  of  the  egg  upon  a  screen  placed 
in  front.  Fresh  eggs  are  seen  to  be  quite 
clear,  but  any  defects  are  shown  up  as 
small  spots  appearing  on  the  screen. 
Such  eggs  are  put  in  the  second-class, 
but  if  the  spots  are  too  large  they  are 
rejected. — La  Nature. 


Inventions  and  Patents 

By  A.  P.  CONNOR 

Many  who  have  what  they  are  satisfied  is  a  patentable  invention  have  a  very 
incomplete  idea  of  how  to  proceed  in  taking  out  a  patent.  Some,  moreover,  believe 
that  all  the  world  is  waiting  to  steal  their  ideas — patent  attorneys  included.  We 
have  in  mind  one  inventor  in  particular.  He  had  a  "revolutionary"  invention  but 
did  not  know  what  to  do  with  it.  So  he  wrote  (address  general  delivery)  to  a 
publisher  for  the  name  of  a  reliable  patent  attorney.  On  getting  the  information 
he  appeared  before  said  attorney  with  witnesses  and  asked  advice.  He  would  not 
tell  the  attorney  what  the  device  was,  or  what  it  was  for.  He  did  tell  him,  however, 
that  he,  the  attorney,  need  not  hope  to  follow  the  trail  of  the  invention  for  he,  the 
inventor,  moved  mysteriously  several  times  a  week,  taking  long  rides  on  elevated 
trains  and  dashing  in  and  out  of  alleys  from  one  boarding  place  to  a  new  one.  Of 
course,  the  attorney  was  powerless  to  help  him  in  his  dilemma.  Now  the  Patent 
Office  is  to  protect  the  inventor  and  it  is  a  simple  matter  to  get  a  patent  on  a  new  and 
meritorious  device.  There  are  a  few  simple  rules  of  procedure  explained  in  the  follow- 
ing article,  which  will  be  concluded  in  the  next  issue. — Editorial  Note. 


GENERAL 

That  humble  legal  instrument  issued 
by  the  Government  and  known  as  a  pat- 
ent is  the  main  cause  of  a  great  deal  of 
our  present  industrial  development  and 
progress,  because  of  the  protection  it  af- 
fords and  the  encouragement  it  gives  the 
inventor,  and  those  who  instituted  the 
system  which  is  built  around  it  deserve 
great  glory  and  credit.  The  patent  in 
-this  country  may  be  defined  as  being  a 
legal  instrument  issued  under  the  seal  of 
the  Government  to  the  inventor  satis- 
factorily complying  with  certain  condi- 
tions outlined  by  law,  and  which  gives  the 
inventor  a  monopoly  of  his  invention  for 
seventeen  years.  The  inventor  may  do 
anything  he  wishes  with  his  invention; 
that  is,  he  may  sell  it,  or  he  may  lock  it 
away  if  he  so  choose  and  prevent  anyone 
else  from  using  it.  In  fact,  if  anyone 
wishes  to  have  an  adequate  idea  of  the 
extent  of  the  monopoly  he  has  only  to 
read  the  late  case  of  Dick  before  the  Su- 
preme Court  of  the  United  States,  which 
case  caused  quite  a  stir  in  the  commer- 
cial world  so  recently. 

A  patent  may  be  obtained  by  any  per- 
son who  has  invented  any  new  and  use- 
ful art,  machine,  manufacture,  or  com- 


position of  matter,  or  any  new  and  use- 
ful improvement  thereof,  and  in  each  case 
the  novelty  and  utility  must  be  that  de- 
fined by  the  statute.  If  neither  novelty 
nor  utility  are  present,  or  u  one  is  there 
and  'the  other  absent,  a  valid  patent  can 
not  be  obtained,  but  the  matter  of  pat- 
tentability  is  a  difficult  one  to  decide  in' 
many  cases  even  under  the  best  condi- 
tions, and  it  is  always  advisable  to  get  the 
opinion  of  an  experienced  patent  attorney 
on  the  subject  before  going  to  the  ex- 
pense of  applying  for  a  patent. 

A  machine  in  the  Patent  Office  lan- 
guage is  a  term  broad  enough  to  include 
any  mechanical  device,  as  for  instance  a 
button  hook,  a  wrench,  a  motor,  a  cotton 
picker,  a  plow,  an  insulator  and  almost 
any  other  device  capable  of  being  used  in 
the  mechanical  arts.  The  term  compo- 
sition of  matter  embraces  special  sub- 
stances which  produce  special  results, 
such  as  chemical  compounds  and  me- 
chanical mixtures,  as,  For  instance,  dye- 
stuffs,  adhesives,  explosives,  paints,  and 
multitudinous  other  well  known  classes  of 
materials.  The  term  manufacture  is  an 
expression  which  serves  to  classify  those 
classes  of  invention  which  might  he  diffi- 
cult  to   include   in   the   other   terms,   and 
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serves  to  give  a  certain  amount  of  discre- 
tion to  the  Commissioner  of  Patents  in 
his  determination  of  patentable  objects. 
The  term  new  and  useful  art  is  par- 
ticularly clear  to  the  layman  but  is  also 
broad  in  its  scope,  as  it  includes  new 
processes  for  manufacturing  materials, 
and  in  the  electric  class  would  include 
those  special  systems  of  wiring,  as  in  the 
case  of  duplex,  diplex  and  other  systems 
of  telegraphy. 

There  are  also  patents  granted  for  de- 
signs of  all  kinds,  but  these,  are  treated 
differently  from  those  already  referred 
to,  and  they  are  given  for  designs  of 
machinery,  manufactures,  etc.,  some  ex- 
amples of  which  are  wall  paper  patterns, 
specially  and  artistically  formed  furniture 
and  hardware,  and  other  articles  which 
are  given  some  particular  design  for  ar- 
tistic rather  than  for  efficiency  reasons. 

Trade-marks  are  also  examined  in  the 
Patent  Office  and  registered  there,  but 
they  are  intended  to  identify  the  goods  of 
one  corporation  from  those  of  all  others 
in  the  same  Tie  of  business.  This  sub- 
ject, however,  will  not  be  treated  'of  in 
this  article. 

THE   APPLICATION 

The  application  for  patent  usually  in- 
cludes a  petition  to  the  Commissioner  of 
Patents,  a  specification,  an  oath  and 
sheets  of  drawings.  In  addition  a  model 
is  sometimes  required  and  a  power  of  at- 
torney included.  The  petition  is  a  com- 
munication asking  the  Commissioner  of 
Patents  to  grant  a  patent  to  the  pe- 
titioner, that  is,  the  inventor,  and  includes 
the  latter's  address  and  other  incidental 
matter.  The  power  of  attorney  is  usually 
placed  after  the  petition  and  is  signed  by 
the  inventor.  The  specification  is  divided 
into  three  main  parts  which  are  techni- 
cally known  as  the  preamble,  the  speci- 
fication proper,  and  the  claims.  The  first 
is  a  public  declaration  by  the  applicant 
that  he  has  made  the  invention  referred 
to.  The  specification  proper  describes  the 
invention,  its  purpose  and  its  operation 
in  such  language  as  will  enable  all  those 
who  are  in   the  profession   it  refers  to, 


fully  to  understand  it,  and  where  there 
are  drawings  it  refers  to  the  same,  so  that 
they  will  be  clearly  understood.  Finally 
come  the  claims,  which  in  technical  and 
in  legal  language  positively  point  out  the 
invention,  and  to  a  very  great  extent  con- 
trol the  value  of  the  patent. 

The  drawings  required  to  illustrate  the 
invention  must  be  made  to  comply  with 
the  strict  rules  of  the  Patent  Office,  and 
are  usually  beautiful  pieces  of  drafts- 
man's work  when  drawn  by  an  experi- 
enced patent  draftsman.  The  drawings 
have  to  be  of  a  high  grade  character  in 
order  that  the  drawings  will  show  up  well 
in  the  printed  publications  issued  by  the 
Patent  Office.  The  drawings  are  signed 
by  the  inventor  or  his  attorney  for  him 
in  the  presence  of  two  witnesses,  who  also 
attest  their  signatures. 

The  inventor  must  sign  the  specifica- 
tion in  the  presence  of  two  or  more  wit- 
nesses who  also  attest  theirs,  and  the  in- 
ventor also  takes  the  oath  in  the  presence 
of  a  notary  public  and  signs  the  same. 
The  notary  or  whoever  administers  the 
oath  to  the  inventor  must  then  put  his 
official  seal  on  the  papers  in  such  a  way 
as  to  identify  the  whole  application  pa- 
pers, for  which  purpose  the  papers  are 
in  most  cases  ribboned  together  with  the 
ends  of  the  ribbon  brought  under  a  paper 
seal  which  receives  the  impression  of  the 
notary's  seal. 

(To  be  Concluded.) 

NEW  BOOKS 


The   Cinematograph   and   Natural   Science; 
By    Leonard    Donaldson.      London:      Ganes, 
Limited.      1912.      88  pages  with  25  illustra- 
tions.    Price,  66  cents. 
A  volume  in  which  the  author  shows 
the  value  of  the*  moving  picture  as  an 
educator,  serviceable  in  laboratories,  hos- 
pitals, colleges  and  in  public  and  private 
schools. 


The    Modern    Bioscope    Operator.     London: 
Ganes,  Limited.     1911.     181  pages  with  29 
illustrations.    Price,  83  cents. 
A  book  written  for  the  moving  picture 
operator  by  men  who  have  been  in  the 
business.      The    subject    matter    is    pre- 
sented in  a  practical  way. 


There    has    been    accomplished    the 

transformation  of  a  diamond  into  a  black 

coke-like  mass.     This  was 

From  achieved  by  the  action  of 

Diamond        cathode  •  hi  h 

to  Coke  rrS    j-  j  r    . 

vacuum.   The  diamond  first 

became  red,  and  then  intensely  white-hot, 
and  finally,  at  11,200  volts  and  48  mil- 
liamperes,  it  disintegrated,  increased  con- 
siderably in  volume,  and  assumed  the  ap- 
pearance and  consistency  of  coke. 

The  temperature  at  the  time  of  disin- 
tegration was  estimated  to  be  1,890°. 
Differences  were  observed  in  the  spectra 
of  the  gases  in  the  vacuum  tube  before 
and  after  the  operation,  but  they  were  not 
sufficiently  marked  to  determine  with 
exactitude  any  variation  in  the  nature  of 
the  gases. 

It    was    unknown    before    1903    that 

alloys    of    non-magnetic    metals    could 

acquire  permanent  magnet- 

5*ew         .       ism.    The  alloys  of  manga- 

JLJiscovenes   nese>   'wi\h   arsenic,   alumi- 

,,  f  . .  *»  num,  bismuth,  tin,  anti- 
Magnetic  ,  , 
Metals  mony,  and  boron,  become, 
if  copper  is  present  perma- 
nently magnetized  after  being,  in  the  pres- 
ence of  powerful  electrical  fields.  These 
alloys  are  best  made  by  adding  the  third 
metal  to  copper-manganese.  Heating 
these  alloys  brings  out  various  curious 
properties.  If  the  copper-manganese  is 
warmed  as  by  the  hand,  it  is  not  mag- 
netizable. The  moment,  however,  it  is 
cooled,  as  by  cold  water,  it  again  reacts  to 
a  magnet.  This  fact  was  announced  to 
the  London  Faraday  Society  by  Profes- 
sors Hilpert  and  Dieckman  a  short  time 
ago. 


There  has  been  presented  to  the  Royal 

Society  at  London  a  paper  on  the  neurons 

cells  of  the  brain  in  their 

Electricity      relation  to  the   faculty   of 


and 


memory.  After  stating  that 


Memory         ag  with  the  Qther  tissues  of 

the  body,  so  with  the  cells  of  the  brain, 
evidence  of  lessening  power  and  activity 
appears  with  the  passage  of  years,  there 
is  adduced  the  interesting  fact  that  the 
line  of  present  investigation  demonstrates 
that  the  electrical  current  through  the 
brain  rotates  its  molecules  to  such  a  de- 
gree as  to  produce  a  most  noticeable  phy- 
siological response  in  the  direction  of  im- 
proved memory. 

Under     the     stimulus     of     practical 
science  the  work  of  the  world  widens  and 
intensifies,  so  that  there  is 
The  a  constant  demand  for  bet- 

Production 


of 


ter  methods   of   producing 
certain  substances  that 
^       °  formerly    were    little    used. 

One  of  these  is  hydrogen,  for  which 
there  is  a  rapidly  increasing,  demand 
for  use  with  dirigible  balloons,  for 
the  manufacture  of  tungsten  lamp  fila- 
ments and  for  processes  that  require 
the  employment  of  the  oxy-hydrogen 
blowpipe.  Two  principal  processes  are 
at  present  used  in  producing  hydrogen, 
one  being  electrolytic,  and  depending 
upon  a  cheap  supply  of  electric  energj  to 
decompose  water;  the  other  produces  the 
gas  by  passing  steam  over  red-hot  iron. 
The  electrolytic  method  has  been  largely 
developed  in  Germany  and  the  other  in 
England.  But  the  problem  of  producing 
hydrogen  cheaply  on  a  large  scale  has 
not  yet  been  satisfactorily  solved. 
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' '  How  do  you  feel  about  being  on'  the  water 
wagon?'-' 

' '  Well,  I  feel  better  off. ' ' 


Lulu — ' '  I  've  never  met  a  man  who  really  in- 
terested me." 

Mary — ' '  What  kind  of  a  man  do  you  want  ? ' ' 
Lulu — "Oh,    a    man    who'd    do    things    and 
make  it  necessary  for  me  to  write  to  the  heart 
to  heart  department  of  some  magazine  for  ex- 
pert advice." 

"Dear  Clara,"  wrote  the  young  man,  "par- 
don me,  but  I'm  getting  so  forgetful.  I  pro- 
posed to  you  last  night,  but  really  forgot 
whether  you  said  yes  or  no. ' ' 

"Dear  Will,"  she  replied  by  note,  "so  glad 
to  hear  from  you.  I  know  I  said  '  No, '  to  some 
one  last  night,  but  I  had  forgotten  just  who  it 
was. ' ' 

Physician — ' '  From  a  hasty  examination,  I 
am  of  the  opinion  that  you  are  suffering  from 
clergyman's  sore  throat." 

Patient — ' '  The  h — 1  you  say !  ' ' 

Physician  (quickly) — "But  it  is  quite  possi- 
ble that  I  am  wrong — I  will  look  again." 

In  a  recent  examination  in  machine  design 
in  a  Chicago  technical  High  School,  the  class 
was  asked  to  define  "Stress  and  Strain."  A 
Chinese  student  made  this  answer: 

' '  Stress  will  be  happened  if,  when  a  piece  of 
machinery  gets  outside  of  the  factor  of  safety 
and  then  something  hits  it  a  blow,  why  it  will 
break  right  off." 

The  new  Swedish  cook,  who  had  come  into 
the  household  during  the  holidays,  asked  of  her 
mistress : 

"Where  bane  your  son?  I  not  seeing  hem 
'round  no  more. ' ' 

"My  son,"  replied  the  mistress,  pridefully. 
"Oh,  he  has  gone  back  to  Yale.  I  miss  him 
dreadfully,   though. ' ' 

"Yas.  I  know  yoost  how  you  feel.  My 
broder,  he  bane  in  yail  saix  times  seence 
Tanksgaving. ' ' 

"Is  Mrs.  Gillet  a  well-informed  woman?" 
"Well,  she's  on  a' party  wire." 


Said  the  electric  light  promoter  to  the  mill 
stream,  ' '  I  need  your  help. ' '  Said  the  mill 
stream  to  the  E.  L.  P.,  "Well,  I'll  be 
dammed. ' ' 

Augustus — "I'm  not  fond  of  the  stage, 
Violet,  but  I  hear  your  father  on  the  stairs, 
and  I  think  I  had  better  go  before  the  foot 
lights. ' ' 

Teacher — "Appropriate  means  fit.  Can  you 
give  me  an  example  ?  ' ' 

Willie — "No,  I  can't;  but  our  old  cat  cam 
She  has    'em." 

She — -"In  a  way,  getting  married  is  like 
using  the  telephone." 

He — "How  so?" 

She — ' '  One  doesn  't  always  get  the  party  one 
wants. ' ' 

"Will  you  have  anything  on  your  face,  sir, 
when  I  am  through  ? ' '  asked  the  barber. 

"You  might  leave  my  nose  there,"  answered 
the  man  in  the  chair. 

*  *     * 

"Money  isn't  everything,"  sighed  the  young 
man. 

"Of  course  not,"  said  the  girl.  "I  know 
of  a  couple  that  started  housekeeping  nicely  on 
tobacco  coupons  alone. ' ' 

*     *     * 

"Look  a-here,  Malvina!  "  cried  the  old  man, 
shaking  a  horny  finger  at  the  bills  the  rural 
free  delivery  carrier  had  left,  ' '  mustard  plas- 
ters from  Josyin's,  fifty  cents;  six  teeth  pulled 
at  Dr.  Pollard's,  three  dollars!  There's  three 
dollars  and  a  half  in  one  week  spent  for  your 
own  private  pleasure.  Do  you  think,  woman, 
I'm  made  of  money?" 

*  *     * 

Willie — "Pop,  what  are   'ancestors?'  " 
Father — ' '  Well,     I  'm     one    of    yours — your 

granddad  is  another." 

Willie— "Oh!     But  why  is  it"  that  folks  brag 

about  them?" 

*  *     * 

Chappie — "Electricity  is  wonderful.  I  tell 
you,  it  makes  one  think." 

Miss  Cutting — "Yes;  why  don't  you  get  a 
battery?" 
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Common  Electrical  Terms  Defined 


In  this  age  of  electricity  everyone  should  be  versed  in  its  phraseology.    By  studying  this  page  from  month 
to  month  a  working  knowledge  of  the  most  commonly  employed  electrical  terms  may  be  obtained. 
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Resistance  Box. — An  inclosure  containing 
a  number  of  resistance  coils  so  arranged  that 
one  or  all  may  be  placed  in  series  on  the  cir- 
cuit. The  most  common  application  is  found  in 
the  Wheatstone  bridge  and  in  the  motor  start- 
ing box. 

Eesistance  Coil. — A  coil  of  wire  used  to 
control  the  current  in  a  circuit.  (See  Resistance 
Box.) 

Eesistance  op  the  Human  Body. — Resist- 
ances varying  from  350  to  8,000  ohms  have 
been  determined,  but  so  much  depends  upon 
the  contacts  and  their  application  that  these 
results  are  not  dependable.  It  is  also  as- 
serted that  moisture  upon  the  surface  of  the 
body  and  disease  have  much  to  do  with  the 
body  resistance. 

Rheostat. — A  device  containing  resistance 
coils  or  an  adjustable  resistance  by  which  the 
current  may  be   brought   to   a   fixed   value. 

Rhumkorff    Coil. — A    term    applied    to    the 
ordinary  induction  coil  having  a  circuit  breaker. 
Ring  Armatuee. — A  dynamo  or  motor  arma- 
ture in  which  the 
coils    are    wound 
spirally       around 
a    ring-shaped    or 
hollow  cylindrical 
core.      (See  cut.) 
R  o  c  k  e  r. — A 
movable    ring 
mounted   about 
the    commutator 
of    a   dynamo   or 
motor  and  to  which 

R;„«»  Arm,*,,,.  the  brusl1  holders 

Ring  Armature  are  attached     By 

moving  the  rocker  back  and  forth  the  brushes 
are  given  the  proper  position  upon  the  com- 
mutator. 

Rodding  a  Conduit. — In  drawing  a  cable 
into  a  straight  conduit  a  number  of  rods  are 
placed  in  the  conduit  and  connected  together 
one  after  another  end  to  end  and  crowded 
through  until  the  first  rod  comes  out  at  the 
far  end.  A  rope  is  then  pulled  through  by  the 
rods,  which  are  uncoupled  as  they  are  drawn 
out.    The  rope  is  used  to  haul  in  the  cable. 

Rosette. — A  porcelain  piece  placed  upon  the 
ceiling  from  which  to  anchor  the  drop  cord 
of  a  suspended  incandescent  lamp. 

Rotor. — In  an  induction  motor  the  rotating 
mass  of  short-circuited  conductors. 

Sal  Ammoniac  Battery. — See  Battery,  Sa] 
Ammoniac. 


Saturated. — A  liquid  is  saturated  when  it 
has  dissolved  all  of  a  salt  that  it  will  at 
ordinary  temperature,  some  of  the  salt  remain- 
ing on  the  bottom  of  the  vessel. 

Secondary  Battery. — A  combination  of  a 
number  of  storage  cells  to  form  a  single  source 
of  current  supply. 

Secondary  Current.— The  current  induced 
in  a  second  wire  or  coil  by  the  current  flowing 
in  an  adjacent  wire  or  coil.  The  current  taken 
from  a  transformer  or  an  induction  coil  is 
secondary  current. 

Selenium. — An  element  resembling  sulphur 
and  tellurium.  It  is  a  conductor  of  electricity 
under  certain  conditions.  It  has  the  peculiar 
property  of  being  highly  resistant  to  the  flow 
of  electric  current  in  darkness,  but  when  light 
falls  upon  it  selenium,  becomes  a  fairly  good 
conductor. 

Self-exciting  Dynamo. — A  dynamo  in  which 
the  current  for  the  field  coils  -is  furnished  by 
the  machine  itself. 

Self  Induction. — When  a  current  begins  to 
flow  in  a  wire,  magnetic  lines  of  force  are 
formed  about  the  wire  and  the  current  is  re- 
tarded on  account  of  the  energy  expended  in 
building  up  these  lines  of  force.  When  the 
current  supply  is  cut  off,  these  lines  tend  to 
prolong  the  current.  This  action  is  termed  self 
induction. 

Series. — A  term  used  in  speaking  of  the 
method  of  connecting  up 
lamps  or  cells  of  battery.  In 
batteries  so  connected,  the 
zinc  of  one  is  connected  to 
the  carbon  of  the  next.  In 
lamps  so  connected  the  cur- 
rent passes  through  one  after 
the  other.      (See  cut.) 

Series  and  Long  Shunt 
Winding. — A  winding  in 
dynamos  and  motors  in  which  there  is  a  series 
field  winding  and  also  a  shunt  winding  connected 
across  from  terminal  to  termi- 
nal of  the  machine.  The  shunt 
winding  may  be  looked  upon 
as  a  shunt  to  the  outside  cir- 
cuit or  as  a  shunt  to  the 
armature  winding  and  series 
field.     (See  cut.) 

Series  and  Short  Shunt 
Winding. — A  compound  wind- 
ing in,  which  the  shunt  winding  is  connected 
from  brush  to  brush. 

Series  Motor.— A  motor  in  which  the  field 
winding  is  in  series  with  the  armature  winding. 
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SAFEGUARDING 
SEA-TRAVEL 


By  WALDON  FAWCETT 


The  lessons  of  the  Ti- 
tanic disaster,  unlike  the 
admonitions  from  some 
similar  tragedies  in  the 
past,  are  manifestly  to  be 
taken  to  heart.  Already 
we  find  that  the  United  States  Gov- 
ernment has  acted  in  the  premises.  Con- 
gress is  engaged  in  stiffening  the  legis- 
lative requirements  with  reference  to  the 
safeguarding  of  human  life  at  sea;  Ger- 
many, Great  Britain,  and  other  maritime 
powers  are  cooperating  to  standardize  the 
equipment  of  the  merchant  marine,  and 
the  shipbuilders  and  vessel  owners  them- 
selves appear  to  be  in  earnest  in  an  effort 
to  remedy  the  defects  disclosed  by  the 
recent  catastrophe.  However,  the  deeper 
the  investigation  into  the  subject,  the 
more  apparent  it  becomes  that  electricity 
is  the  force  which  must  be  most  heavily 


depended  upon  to  minimize  the  dangers 
of  navigation. 

One  utilization  of  electricity  which  will 
certainly  be  dictated  by  the  costly  expe- 
rience of  the  Titanic  involves  the  placing 
of  powerful  electric  searchlights  on  all 
large  passenger-carrying  vessels  in  the 
oceanic  trade.  Indeed,  it  seems  inex- 
plainable  and  inexcusable  that  this  has 
not  been  done  before.  For  years  past 
the  searchlights  have  been  considered  in- 
dispensable on  the  warships  of  the  Amer- 
ican and  foreign  navies,  and  they  have 
likewise  been  used  with  excellent  effect 
on  many  steamers  on  our  Great  Lakes 
and  on  rivers  such  as  the  Hudson.  To 
be  sure,  it  is  admitted — as  per  the  -argu- 
ment of  some  of  the  Unprogressive  old- 
timers — that  searchlights  on  ocean  liners 
would  be  of  little  aid  in  a  Fog,  bill  the 
Titanic  disaster  proves  that  the  fog  is  not 
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DECK  OF  A  WARSHIP  SHOWING  DISPOSITION   OF  LIFEBOATS,   WHICH     ARE  LAUNCHED  WITH 
ELECTRIC  CRANES.      ABOVE  IS  THE    TYPICAL  WIRELESS  CABIN 


the  only  menace  of  the  ocean,  although 
perhaps  the  most  dreaded  one.  A  power- 
ful searchlight  will,  with  its  finger  of 
light,  point  out  objects  from  three  to 
five  miles  distant,  and  such  illumination 
could  not  fail  to  be  of  the  greatest  assist- 
ance to  a  vessel  when  passing  through  an 
ice  field. 

The  Titanic  disaster  but  added,  of 
course,  to  the  overwhelming  mass  of 
evidence  as  to  the  value  of  wireless  teleg- 
raphy in  the  field  of  navigation.  It  dis- 
closed, however,  opportunities  for  im- 
provement in  the  system  of  operation 
that  were  not  emphasized  by  the  Repub- 
lic incident  or  any  of  the  other  dramas 


of  the  high  seas  in  which  the  wireless  has 
had  part.  One  of  the  newly  disclosed 
needs,  quickly  reflected  by  legislation 
introduced  in  Congress,  was  for  a  con- 
tinuous wireless  service  on  shipboard, — 
that  is,  the  employment  on  each  passen- 
ger carrying  ship  of  a  sufficient  number 
of  wireless  operators  to  enable  one  oper- 
ator to  be  on  duty  at  all  times  to  give  and 
respond  to  warning  messages  and  appeals 
for  help.  There  is  also  demand  for  the 
installation  on  ocean  liners  of  more  pow- 
erful wireless  apparatus,  having  a  greater 
radius  of  communication  than  obtains  in 
the  case  of  some  of  the  wireless  sets  now 
in  service.     And,  finally,  there  is  much 
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insistence  upon  an  auxiliary  electric 
power  supply,  independent  of  the  ship's 
main  electric  power  plant. 

This  latter  emergency  equipment 
would,  naturally,  find  one  of  its  chief 
functions  in  supplying  current  for  the 
wireless,  but  there  are  other  considera- 
tions which  make  it  desirable  for  each 
ship  to  have  surplus  electrical  resources. 
The  danger  of  panic,  the  problems  of 
distributing  life  belts,  the  loading  of  life 
boats  and  every  other  incident  of  an 
accident  at  sea  is  intensified  or  compli- 
cated if  the  electric  lights  are  cut  off. 
One  of  the  requirements,  then,  that  has 
grown  out  of  the  Ti- 
tanic's  last  moments  of 
darkness  is  for  an  auxil- 
iary plant  that  will  sup- 
ply current  for  lighting 
after  the  regular  plant 
has  been  put  out  of  com- 
mission from  any  ca*use, 
or  the  operatives  have 
been  driven  from  their 
posts  by  fire  or  by 
water  entering  the  com- 
partment containing  the 
electrical  machinery. 

Yet  another  increased 
dependency  upon  elec- 
tricity is  for  better  and 
more  comprehen- 
sive alarm  systems  on 
shipboard.  It  seems  to 
be  pretty  well  established 
by  the  evidence  that  in 
the  Titanic  disaster 
many  persons  were  lost 
— or,  at  least,  never  had 
a  chance  for  their  lives 
—  because  no  effective 
general  alarm  was 
sounded.  Although  some 
of  the  large  trans-Atlan- 
tic liners  have  rather 
comprehensive  alarm 
systems  none  of  them 
have  installations  as 
elaborate  or  as  efficient 
as  those  to  be  found  on 


our  most  modern  battleships,  and  which 
might  be  copied  in  some  respects  most 
advantageously.  The  time  will  probably 
come  when  every  stateroom  aboard  ship 
will  be  provided  with  an  alarm  bell  which 
can  be  sounded  from  a  common  point 
and  which  may  be  used  to  arouse  passen- 
gers at  night,  just  as  such  alarm  bells 
are  placed  in  many  modern  hotel  rooms 
to  enable  the  sounding  of  "early  rising" 
calls  from  the  hotel  office  in  accordance 
with  the  requests  of  guests. 

Of  the  services  performed  by  electric- 
ity incident  to  safeguarding  life  at  sea, 
there  is  none  more  important,  perhaps, 


ABOVE    IS    SHOWN    THE    ELECTRICALLY    ILLUMINATED    LIFE    BUOY 

READY    TO    BE    RELEASED.     BELOW    IS    THE    ELECTRICAL 

SIGNALLING   APPARATUS   FOR    COMMUNICATING 

BETWEEN  WHEEL  AND  ENGINE  ROOM. 


404 

than  the  operation  of  the  watertight  bulk- 
head doors  which  may  be  operated  indi- 
vidually or  collectively  from  the  bridge 
of  the  vessel.     In  this  connection  it  may 
be  mentioned  that  there  has  lately  been 
inaugurated    an    agitation    in 
favor  of  making  these  doors 
smaller    in    order    that    they 
may  be  more  easily  operated. 
In  the  latest  approved  system 
of  electrically  operated  bulk- 
head   doors    an    electric    bell 
sounds   in  each  compartment 
that  is  to  be  closed  for  some 
seconds     before     the     doors 
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close,  in  order  to  allow  time  for  the 
egress  of  any  persons  who  may  be  in 
the  compartments.  Electric  indicators  in 
the  chart  house  or  on  the  bridge  also 
indicate  at  all  times  just  which  doors  are 
closed  and  which  are  open. 

Fire   on  shipboard,  the  dread   of  the 
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oldtime  mariner,  has  been  robbed  of  its 
terrors  in  a  dual  sense  by  the  introduc- 
tion of  electricity.  For  one  thing,  the  use 
of  electricity  for  illuminating  purposes 
aboard  all  vessels  of  any  pretensions  has 
greatly  decreased  the  danger  from  fire. 
Secondly,  fire,  if  it  does  occur,  is  much 
more  quickly  detected  and  more  effectu- 
ally combated,  thanks  to  the  magic  cur- 
rent. In  all  parts  of  the  modern  ship 
are  located  electric  thermostats  which, 
when  the  temperature  rises  to  a  point 
that  indicates  the  presence  of  fire,  auto- 
matically sound  electric  fire  alarms  and 
summon  the  crew  from  their  quarters. 
Electric  fans  likewise  play  their  part  in 
preventing  fires  by  aiding  in  the  ven- 
tilation of  the  coal  bunkers,  thus  reduc- 
ing the  danger  of  spontaneous  combus- 
tion, etc. 

Supplementing  the  wireless  as  a  means 
of  communication  are  a  number  of  other 
electrical  signalling  systems  which  are 
valuable  for  the  interchange  of  messages 
at  comparatively  close  range.  Most  of 
these  are  designed  for  use  at  night,  and 
they  include  the  semaphore,  the  electric 
torch,  which  makes  use  of  the  wig-wag 
system ;  the  Ardois  system,  and  the  elec- 
tric "blinker"  light. 

The  interior  telephone  system  of  the 
modern  ship  is  an  important  adjunct  of 
safe  navigation,  but  it  may  be  remarked 
that  the  telephones  on  shipboard  are  a 
Arery  different  proposition  from  those 
with  which  the  average  "land  lubber"  is 
familiar,  since  it  is  necessary  to  provide 
on  vessels  instruments  that  will  transmit 
and  deliver  an  exceptional  volume  of 
sound,  owing  to  the  amount  of  noise  (of 
machinery  in  operation,  etc.)  which  must 
be  overcome. 

Engine  room  and  other  telegraphs 
which  annihilate  the  distance  between 
the  bridge  and  the  power  plant  in  the 
bowels  of  the  ship  are  likewise  important 
assets  in  behalf  of  the  cause  of  safety  at 
sea.  Electricity  is  now  utilized  to  release 
the  life  buoys  which  are  cast  into  the  sea 
when  the  cry  "man  overboard"  is  heard 
— it    being    possible    under    present    ar- 


rangements to  release  four  or  six  such 
buoys  simultaneously  from  the  bridge — 
and  it  is  predicted  that  the  time  will  come 
when  electricity  will  also  be  depended 
upon  to  a  considerable  extent  for  the 
launching  of  life  boats.  This  important 
task  is,  under  present  conditions,  depend- 
ent largely  upon  the  human  equation,  and 
the  human  equation  is  always  uncertain 
in  an  emergency,  so  that  this  constitutes 
to  some  extent  the  weakest  link  in  the 
chain  of  marine  safeguards.  Also,  if  in- 
ventive genius  in  the  field  of  electrical 
science  could  but  provide  a  means  of 
exploring  fogs  and  of  indicating  the 
proximity  of  icebergs,  the  goal  of  safety 
at  sea  would  seem  to  have  been  reached. 


Extremes  Meet  in  the  Antipodes 

An  American  lady  residing  in  Manila, 
P.  I.,  sent  her  Waverley  victoria-phaeton 
up  to  Montalban,  Province  of  Rizal, 
Luzon,  for  her  own  use  during  a  fort- 


TWO    ELECTRICS    IN    THE    PROVINCE    OF    RIZAL, 
LUZON 

night's  visit  at  that  beautiful   mountain 
resort. 

Going  for  a  drive  with  a  friend  the 
day  after  her  arrival,  she  was  surprised 
and  interested  to  meet  another  Silent 
Waverley  on  a  beautiful  mountain  road- 
way near  the  town.  On  investigation  it 
proved  to  be  a  model  Txt  Waverley  surrey, 
selected  by  its  owner  for  the  sake  of 
its  solid  construction  and  large  seating 
capacity. 
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Hospital  Signal  Systems 

Those  engaged  in  the  care  of  the  sick 
know  that  prompt  response  to  sudden 
calls  is  imperative.  In  this  field  electric- 
ity has  been  made  to  do  service  by  means 
of  signal  systems  which  keep  doctors,  in- 
ternes, and  nurses  in  touch  with  each 
other  and  with  the  patients. 


while. the  drop  which  shows  where  he 
was  goes  back  to  place.  Should  this 
physician  be  needed,  a  nurse  telephones 
the  operator,  who  then  calls  the  doctor. 

The  doctor  may  be  called  also  in  an- 
other way.  The  nurse  presses  the  button 
under  his  name  in  the  nearest  button 
plate  in  the  corridor.  This  causes  the 
doctor's  lamp  to  light  in  each  lamp  an- 


HOSPITAL    SIGNAL    SYSTEM 


The  illustrations  show  how  some  of 
the  Holtzer-Cabot  hospital  signal  appara- 
tus operates.  A  doctor,  about  to  enter 
a  ward,  will,  in  passing  a  button  plate, 
press  his  button.  This  causes  a  drop  on 
the  annunciator  at  the  telephone  oper- 
ator's desk  to  fall,  showing  where  he  is, 


nunciator  in  every  corridor  of  the  hos- 
pital, and  the  doctor's  drop  falls  on  the 
telephone  operator's  board,  indicating  the 
point  where  he  is  needed.  The  doctor, 
noting  that  the  lamp  indicator  has  a  call 
for  him,  telephones  the  operator  and  i& 
told  where  to  go. 
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Should  a  patient  wish  to  call  the  nurse, 
he  presses  a  calling  button  on  the  end  of 
a  cord  from  a  wall  plate  to  his  bed.  A 
drop  corresponding  to  it  shows  on  the 
nurses'  annunciator,  the  semaphore  out- 
side the  door  of  that  particular  ward  or 
room  drops  into  an  exposed  position,  and 
the  lamp  on  it  lights  up.  A  bell  on  the 
nurses'  annunciator  also  rings  as  long, 
as  the  patient  is  pressing  the  calling  but- 
ton. The  semaphore  outside  the  door 
remains  down  and  the  drop  in  the 
annunciator  exposed,  until  the  nurse  an- 
swering the  call  arrives  at  the  door  of 
the  ward  or  room.  She  pulls  the  chain 
and  resets  the  semaphore.  At  the  bed- 
side of  the  patient  she  pushes  the  reset- 
ting button,  and  this  restores  the  drop  in 
the  nurses'  annunciator  and  puts  out  the 
Hght.  

A    Combination    Danger    Signal 

Numerous  accidents,  resulting  in  loss 
of  life,  have  occurred  at  swing  and  draw 
bridges,  during  the  past  few  years,  chiefly 
owing  to  the  high  rate  of  speed  at  which 
automobiles  may  be  driven  and  with  a 
consequent  inability  to  stop  within  the 
necessary  distance  to  prevent  the  car 
from  plunging  to  destruction  over  the 
abutments. 

In  addition  to  policemen  stationed  at 
its  bridges,  Chicago  has  installed  a  series 


of  red  lights  and  a  loud  sounding  elec- 
tric bell.  Both  of  these  signals  operate 
when  the  bridge  is  opened,  so  that  two 
of  the  senses,  seeing  and  hearing,  are 
warned  of  danger  when  the  driver  is 
approaching  draw. 

Baby  Jumbo's  Heart  Beats 

"Baby  Jumbo,"  a  young  elephant 
owned  by  an  enterprising  London  news- 
paper, recently  had  his  heart  beats  re- 
corded at  a  hospital.  He  placed  two  feet 
in  basins  of  salt  water  in  which  were  the 


D3AWBRIDGE    SIGNAL 


HAVING    HIS    HEART    BEATS    RECORDED 

terminals  of  an  electric  circuit  so  con- 
nected as  to  make  possible  a  graphic  rec- 
ord of  the  pulsations  of  his  circulator) 
system.  A  record  of  one  of  the  experi- 
ments is  shown  in  the  lower  picture  by 
the  wavy  hue. 
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The  Ideal  Insulator 


The  highest  electrical  conductivity  has 
hitherto  been  found  always  associated 
with  the  greatest  purity  of  such  metals 
as  copper,  silver,  aluminum,  and  iron. 
These  metals  are  ductile,  easily  worked, 
and  also  conduct  heat  well.  Soft  copper, 
where  its  tensile  stress  is  not  excessive, 
as  in  dynamo  construction,  is  also  a  valu- 
able conductor.  In  the  case  of  exposed 
wires,  however,  it  is  necessary  to  use 
hard  drawn  copper,  even  at  a  loss  of  two 
per  cent  in  electric  conductivity. 

Insulating  materials  which  are  endur- 
ing,   resistant    to    exposure,    strong    and 


tions  within  a  material  its  insulating  capa- 
bility depends.  Both  physical  and  chem- 
ical changes  play  a  part  in  the  making  of 
insulators.  It  is  therefore  within  the 
realms  of  reason  to  expect  some  time  an 
insulator  that  will  be  durable,  unweath- 
erable,  noncombustible,  elastic,  pliable, 
workable,  germ  proof,  moisture  proof, 
thermal  proof  and  cheap. — Dr.  Leonard 
Keene  Hirschberg. 


Hotel   for   Radium  Bathers 


St.  Joachimsthal,  the  radium  town  of 
the  world,  in  northwestern  Bohemia,  be- 
came famous  soon  after  the  discovery  of 


HOTEL   IN  ST.    JOACHIMSTHAL,    THE   RADIUM   TOWN 


available  for  manipulation,  are  rare. 
Glass  is  too  brittle  for  heat,  cold,  and 
mechanical  stresses.  The  properties  of 
insulators  really  indicate  that  electrons 
have  difficulty  in  jumping  from  atom  to 
atom.  Unfortunately,  this  often  is  a  con- 
comitant of  brittleness.  This  same  defect 
of  handling  electrons  from  one  atom  to 
another  explains  why  most  insulators 
are  heat  conductors.  This  shows  a  re- 
markable similarity  between  substances 
classified  as  thermally  and  electrically 
conductive. 

It  is  not  yet  known  upon  what  condi- 


this  mineral  by  Professor  and  Madame 
Curie.  Immediately  following  the  knowl- 
edge of  the  curative  properties  of  radium, 
a  large  hotel-sanatorium,  here  shown, 
was  built  in  the  town.  The  building  is 
capable  of  housing  400  people,  while  an 
annex  containing  50  rooms  provides  ad- 
ditional accommodations.  Every  means 
for  bathing  in  the  radium  carrying- 
waters  is  afforded,  which,  with  the  ele- 
vation of  2,100  feet  above  the  sea  level, 
makes  it  a  much  sought  resort.  The 
sanatorium  rooms  are  provided  with  hot 
and  cold  water  and  a  telephone.     There 


POPULAR  ELECTRICITY 


409 


is  an  open  air  dining  room,  a  billiard  par- 
lor, music  room,  reading  and  writing 
room,  winter  flower  garden,  stenogra- 
phers to  care  for  correspondence,  and 
postoffice  and  telegraph  facilities. 

The  Electrical  Directory 

A  street  corner  directory  which  oper- 
ates by  electricity  is  the  invention  of 
a  Los  Angeles  man,  who  expects  to 
place  it  on  the  busiest  corners  of  the 
city  and  in  hotels  and  railroad  stations. 
The  device  looks  like  a  large  letter  box, 


STREET   CORNER  DIRECTORY 

is  of  metal  and  is  34  inches  high,  24 
inches  wide  and  ten  inches  deep.  A 
square  of  glass  measuring  21  inches  is 
set  in  the  front  of  the  box,  and  behind  it 
is  displayed  a  tape  of  equal  width  on 
which  is  printed  a  business  directory. 
The  tape  is  reeled  on  drums  above  and 
below  the  glass  and  is  divided  into  21 
sections,  each  containing  a  list  of  all  the 
firms  engaged  in  certain  lines  of  busi- 
ness. A  row  of  push  buttons  on  the 
lower  part  of  the  device  is  labeled  with 
a  corresponding  list,  as,  "dry  goods," 
"groceries,"  etc.,  and  by  pressing  one  of 


these  buttons  the  reels  unwind  until  the 
desired  section  is  brought  into  view. 
Current  from  the  commercial  lines  is 
used  for  operating  and  lighting  the 
device. 

Besides  a  complete  business  directory 
(in  which  names  are  inserted  free), 
there  is  space  for  display  advertising, 
and  this  will  pay  cost  of  operation  and 
the  owner's  profit,  as  each  machine  con- 
tains 8-,8oo  square  inches  which  should 
sell  at  a  good  price  to  local  merchants. 
In  addition  to  the  regular  directory  fea- 
ture, the  device  will  give  information  of 
value  to  tourists  and  strangers  in  the 
city,  regarding  car  lines,  amusements, 
hotels,  etc.  No  charge  will  be  made  to 
the  public  for  its  use. 


Mine  Mules  and  the  Trolley  Wire 

Mine  locomotives  ordinarily  operate  at 
250  or  550  volts  on  the  trolley  system, 
the  rail  being  used  as  the  return  circuit. 
The  trolley  wire  is  strung  well  to  one 
side  of  the  entry  (usually  several  inches 
outside  the  rail)  in  order  to  safeguard 
the  passers-by.  In  many  cases  the  entries 
are  not  more  than  six  feet  high,  some- 
times less  than  that,  and  a  500  volt  trol- 
ley wire  is  not  a  comfortable  thing  to 
have  near  one's  head  in  a  dimly  lighted 
passage  with  a  very  uneven  floor,  espe- 
cially when  rapid  movement  is  occasion- 
ally required  in  dodging  passing  cars. 

Mules,  which  in  some  mines  are  used 
for  "gathering"  (drawing  the  loaded 
cars  from  the  rooms  to  the  electric  haul- 
age track),  are  very  sensitive  to  electric 
shock  and  in  low  entries  their  long  ears 
are  a  source  of  annoyance ;  to  the  mules 
for  obvious  reasons  and  to  the  mine 
owner  because  a  good  mule  costs  over 
$200.  When  mules  are  worked  around 
an  overhead  trolley  a  sort  of  hood  or 
cap  is  placed  over  their  long  cars  ami 
tied  down  on  their  necks  so  as  to  reduce 
to  a  minimum  the  chances  for  contact 
with  the  electric  circuit.  A  mule  that  has 
received  an  electric  shock  is  (if  ho  sur- 
vives) very  restive  near  the  trolley  wire 
and   uses  all   his   intelligence  to  avoid   it. 


The  Making  of  the 


WINDING      ARMATURES      AND      OTHER      EXPERI- 
MENTAL  WORK   IN   THE    BROOKLYN 
NAVY  YARD   SCHOOL 


By  ARTHUR 


It  was  away  back  in  1885  that  elec- 
tricity was  first  made  use  of  in  the 
American  Navy.  Rear  Admiral  Royal 
Bird  Bradford,  who  may  be  said  to 
be  the  father  of  electricity  in  our 
Navy,  was  then  a  lieutenant-com- 
mander. Under  his  direct  super- 
vision the  first  dynamo  ever  used  in 
the  Navy  was  installed  on  board  the 
ill-fated  old  Trenton,  a  square  rigged 
steam  frigate.  This  dynamo  supplied 
the  current  for  the  ship's  lights  and 
for  a  primitive  sort  of  a  searchlight, 
the  first  in  the  Navy.  The  tragic  end 
of  the  Trenton  came  in  1889  in  the 
harbor  of  Apia,  Samoa.  The  Tren- 
ton and  two  sloops-of-war,  the  Van- 
dalia  and  the  Nipsic,  were  sent  by 
the  government  to  Samoa  to  settle 
a  territorial  dispute  that  had  arisen 
there.  Germany  and  Great  Britain 
also  sent  ships,  so  that  the  pride  of 
the    strongest   navies   of   the   world 


Naval  Electrician 

H.  MILLER 

rode  at  anchor  in  the  harbor  of  Apia. 
This  harbor  is  peculiarly  fashioned 
by  Nature.  The  only  protection  af- 
forded it  is  by  reefs  over  which  the 
ocean  pours  with  fury  in  a  storm, 
so  that  if  a  ship  is  caught  inside  dur- 
ing a  gale  it  is  sure  to  be  dashed  to 
pieces  on  the  shore.  Suddenly  on  a 
peaceful  evening  back  in'  1889,  with- 
out any  sign  or  warning,  a  terrific 
hurricane,  one  of  the  worst  in  his- 
tory, swept  the  island.  The  harbor 
became  a  seething  cauldron — a  ver- 
itable death  trap  for  the  ships  within 
it.  The  brave  crews  worked  with  the 
desperation  of  doomed  men  to  steer 
their  ships  through  the  perilous  gate- 
way into  the  open  sea  beyond,  but 
with  one  exception  they  struck  the 
reef  or  were  dashed  ashore.  The 
only  vessel  to  get  through  was  the 
British  sloop-of-war  Calliope,  and 
as  she  passed  the  floundering  Tren- 
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ton  on  her  way  to  sea  the  Trenton  band 
struck  up  "God  Save  the  Queen,"  the 
Calliope's  band  replying  with  "Star  Span- 
gled Banner."  The  sailors  of  both  ships 
manned  the  rails  and  cheered.  The  Tren- 
ton and  the  Vandalia  were  wrecked  on 
the  reef  and  the  Nipsic  went  ashore. 

Rear  Admiral  Bradford  was  made 
Chief  of  the  Bureau  of  Equipment  in 
1897,  and  he  bent  his  best  efforts  toward 
opening  up  the  wonderful  future  he  saw 
for  electricity  in  the  Navy.  Up  to  that 
time  there  were  no  electricians  in  the 
Navy.  Electricity  was  used  on  some  of 
the  ships,  but  was  considered  more  of  a 
luxury  than  a  necessity.  Dynamos  were 
then  operated  by  gunners'  mates,  who 
were  graduates  of  the  seaman  gunner's 
class. 

In  1898  Assistant  Secretary  of  the 
Navy  Theodore  Roosevelt  issued  a  gen- 
eral order  creating  a  rating  for  electri- 
cians and  in  the  same  year  the  electrical 
school,  at  the  Brooklyn  NaVy  Yard,  had 
its  inception.  It  now  ranks  as  one  of  the 
leading  institutions  of  its  kind  in  the 
world.  The  demand  for  electricians  in 
the  Navy  has  increased  so  rapidly  that  it 
is  all  the  school  can  do  to  meet  it.  On 
the  modern  battleship  electricity  swings 
the  great  turrets,  lights  the  entire  vessel, 
including  the  searchlights  and  Ardois 
signals,  operates  the  wireless,  does  the 
ventilating,  runs  the  pumps,  cooks,  opens 


or  closes  the  water  tight  doors,  sews  and 
does  many  other  things  besides. 

The  electrical  generating  apparatus  of 
the  ships  which  last  October  assembled  in 
the  Hudson  River  had  a  combined  power 
of  19,470,000  watts  or  26,000  horse- 
power, which  is  capable  of  lifting  429,000 
tons  a  foot  a  minute.  In  other  words,  it 
can  lift  all  at  once  fourteen  superdread- 
naughts,  such  as  the  Florida,  over  the 
Metropolitan  tower  in  less  than  twelve 
hours.  These  figures  are  based  on  an 
estimate  compiled  by  a  prominent  Navy 
official  who  was  present  at  that  greatest 
mobilization  of  battleships  in  the  history 
of  the  world. 

The  generating  apparatus  of  the  vari- 
ous ships  varies,  of  course,  very  greatly 
with  the  size  of  the  vessels.  The  super- 
dreadnaughts  carry  an  equipment  of  four 
300  kilowatt  generators,  equivalent  to  up- 
wards of  1,608  horsepower.  This  is  in 
addition  to  the  emergency  apparatus.  In 
the  crews  of  these  latest  terrors  of  the 
deep  are  from  35  to  40  skilled  electri- 
cians. 

Supervising  and  operating  all  this  elec- 
trical machinery  requires  skill  of  a  high 
order  and  the  teaching  in  the  naval 
schools  must  be  thorough.  The  pictures 
herewith  are  calculated  to  show  the  kind 
of  practical  work  which  an  electrician  of 
the  Navy  must  go  through  with  before 
he  is  fitted  to  take  his  place. 
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A  Searchlight  for  the  Rifle 

A  searchlight  which  enables  a  marks- 
man to  aim  accurately  at  night  has  been 
devised  by  an  Englishman,  Mr.  Morrison 
Bourke.    It  consists  of  a  flashlight  which 


would  be  blown  down  to  enable  the  coal 
to  burn  as  a  preliminary  operation.  Sir 
William  elaborated  his  idea  thus  :  "When 
sufficient  heat  has  been  engendered,  the 
amount  of  air  sent  down  can  be  re- 
stricted.    Coal  with  plenty  of  air  gives 


sends    a    bright    pencil    of    illumination      carbon  dioxide.     When  partially  burned 


from  the  muzzle  of  a 
firearm  and  in  the  cen- 
ter of  the  lighted  area 
is    a    small    T-shaped 
shadow.     When  this  fatal  T  is 
flashed    upon    the    body    of    the 
game,  a  pressure  of  the  trigger 
will  send  the  bullet  to  the  same 
spot.     An  electric  battery  is  inserted  in 
the  butt  of   the   firearm,   and   a   simple 
pressure  of  the  button  will  switch  the 
light  on  or  off  instantly.     The  new  in- 
vention should  be  of  value  to  nocturnal 
hunters,  and  it  would  also  be  an  advan- 
tage in  repelling  the  attack  of  a  burglar 
or  footpad,  as  the  light  would  tend  to 
disconcert  him,  as  well  as  to  make  the 
aim  quite  certain. 

The  device,  as  noted  in  the  picture,  is 
very  compact  and  does  not  interfere  in 
the  least  with  the  operation  or  cleaning 
of  the  weapon. 


Coal  Mines  Turned  Into  Gas 
Retorts 


At  the  opening  of  the  Smoke  Abate- 
ment Exhibition  in  London  last  spring, 
Sir  William  Ramsay  referred  to  the  ideal 
state  of  things  that  would  exist  if  we 
had  gas  retorts  in  the  mines,  adding  that 
there  was  nothing,  so  far  as  he  could 
see,  to  prevent  a  borehole  from  being 
put  down  until  the  coal  substratum  was 
reached,  concentric  tubes  being  used  to 
set  the  coal  on  fire  bv  electricity.     Air 


AN  INVENTION  OF 

VALUE  TO  NOC- 
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it  gives  carbon  monoxide,  which  is  used 
for  gas  engines.  If  steam  were  blown  in, 
it  would  give  a  mixture  of  hydrogen  and 
carbonic  oxide,  or  water  gas,  which  also 
is  used  frequently  in  gas  engines. 

"Bring  gas  engines  to  the  mouth  of 
your  pit  or  borehole,  and  produce  your 
power  there.  You  would  thus  save  30  per 
cent  of  the  energy  of  the  coal  available,  as 
against  15  per  cent  available  in  fuel  en- 
gines. 

"That  energy  might  bo  transformed 
into  electricity  at  the  mouth  of  the  bore- 
hole and  you  could  distribute  it  through- 
out the  country,  wherever  you  like.  In 
this  way  you  would  get  electricity  avail- 
able for  lighting  and  heating,  your  rail- 
ways would  lie  worked  bv  electricity,  and 
the  only  fuel  you  would  require  would  be 
oil  for  ships." 


Rules  Recommended  by  Resuscitation 
Committee 


Following  are  the  rules  which  have 
been  recommended  by  the  Commission  on 
Resuscitation  from  Electric  Shock  repre- 
senting the  American  Medical  Associa- 
tion, the  National  Electric  Light  Associa- 
tion and  the  American  Institute  of  Elec- 
trical Engineers : 

FOLLOW     THESE     INSTRUC- 
TIONS    EVEN     IF    VICTIM 
APPEARS  DEAD 
I.    IMMEDIATELY  BREAK  THE 
CIRCUIT 

With  a  single  quick  motion,  free  the 
victim  from  the  current.  Use  any  dry 
non-conductor  (clothing,  rope,  board)  to 
move  either  the  victim  or  the  wire.  Be- 
ware of  using  metal  or  any  moist  mate- 
rial. While  freeing  the  victim  from  the 
live  conductor  have  every  effort  also 
made  to  shut  off  the  current  quickly. 


FIGURE  2-EXPIRATION;   PRESSURE  ON 


II.  INSTANTLY  ATTEND  TO  THE 
VICTIM'S  BREATHING 
i.  As  soon  as  the  victim  is  clear  of 
the  conductor,  rapidly  feel  with  your  fin- 
ger in  his  mouth  and  throat  and  remove 
any  foreign  body  (tobacco,  false  teeth, 
etc.).  Then  begin  artificial  respiration  at 
once.  Do  not  stop  to  loosen  the  victim's 
clothing  now ;  every  moment  of  delay  is 
serious.    Proceed  as  follows : 

(a)  Lay  the  subject  on  his  belly,  with 
arms  extended  as  straight  forward  as 
possible  and  with  face  to  one  side,  so 
that  nose  and  mouth  are  free  for  breath- 
ing (see  Fig.  i).  Let  an  assistant  draw 
forward  the  subject's  tongue. 

(b)  Kneel  straddling  the  subject's 
thighs,  and  facing  his  head ;  rest  the 
palms  of  your  hands  on  the  loins  (on  the 
muscles  of  the  small  of  the  back),  with 
fingers  spread  over  the  lowest  ribs,  as 
in  Fig.  i. 

(c)  With  arms  held  straight,  swing 
forward  slowly  so  that  the  weight  of 
your  body  is  gradually,  but  not  violently, 

brought  to  bear  upon  the 
subject  (see  Fig.  2).  This 
act  should  take  from  two 
to  three  seconds.  Imme- 
diately swing  backward 
so  as  to  remove  the  pres- 
sure, thus  returning  to 
the  position  shown  in 
Fig.  1. 

(d)  Repeat  deliberate- 
ly twelve  to  fifteen  times 
a  minute  the  swinging 
forward  and  back  —  a 
complete  respiration  in 
four  or  five  seconds. 

(e)  As  soon  as  this 
artificial  respiration  has 
been  started,  and  while  it 
is  being  continued,  an  as- 
sistant should  loosen  any 
tight   clothing   about   the 
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subject's  neck,  chest  or  waist. 

2.  Continue  the  artificial  respiration 
(if  necessary,  at  least  an  hour),  without 
interruption,  until  natural  breathing  is 
restored,  or  until  a  physician  arrives.  If 
natural  breathing  stops  after  being  re- 
stored, use  artificial  respiration  again. 


Combustion    Train    Determines 
Carbon  in  Steel 


A  modern  apparatus  is  here  shown  as 
used  in  steel  works  laboratories  for  the 
determination  of  the  amount  of  carbon 
in  steel.     Drillings  from  samples  of  iron 


METHOD   OF   DETERMINING   CARBON  IN  STEEL 


3.  Do  not  give  any  liquid  by  mouth 
until  the  subject  is  fully  conscious. 

4.  Give  the  subject  fresh  air,  but  keep 
him  warm. 

III.  SEND  FOR  NEAREST  DOCTOR 

AS  SOON  AS  ACCIDENT  IS 

DISCOVERED 


The  Great  Proctor  Theater  Sign 
In  New  York 


At  Proctor's  One  Hundred  and  Twenty- 
fifth  Theatre,  in  New  York,  the  Fourth 
of  July  was  celebrated  by  the  lighting  of 
one  of  the  largest  electric  theatre  signs  in 
the  world,  the  same  being  a  gigantic 
"P"  with  the  letters  of  the  word  "Proc- 
tor" running  down  the  stem.  The  total 
height  of  the  sign  is  90  feet  and  the 
height  over  the  roof  is  67  feet,  with  the 
width  over  the  roof,  30  feet. 

For  those  technically  inclined  it  may 
be  added  that  the  sign  required  50,000 
feet  of  circuit  wires  to  connect  262  sep- 
arate circuits.  Four  thousand  lamps  and 
fifteen  tons  of  iron  were  used  in  the  con- 
struction, the  letters  inside  the  stem  of  the 
"P"  being  four  feet  six  inches  high.  The 
cost  of  the  whole  affair  was  over  $10,000, 
and  the  sign  can  be  seen  for  many  miles 
around  in  Jersey,  the  Bronx  and  Long 
Island. 


or  steel  are  placed  in  a  combustion  boat 
which  is  in  turn  placed  inside  of  the 
combustion  tube  in  small  electric  fur- 
nace  (C). 

Oxygen  is  then  introduced  into  this 
tube,  having  been  first  purified  by  run- 
ning through  the  bulbs  (A)  and  (B), 
which  contain  caustic  potash  solution  for 
removing  carbon  dioxide'  and  calcium 
chloride  for  the  purpose  of  absorbing 
all  moisture. 

The  temperature  maintained  in  the  fur- 
nace is  about  1,750°  F.  The  steel  drill- 
ings are  burned  in  the  oxygen  and  the 
carbon  uniting  with  the  oxygen  forms 
carbon  dioxide  (C02). 

As  the  gas  emerges  from  the  tube  it 
passes  through  some  granulated  zinc  into 
tube  (E)  where  traces  of  sulphur  are 
removed;  then  through  bulb  (F),  which 
is  filled  with  sulphuric  acid  to  remove 
moisture.  Tube  (G)  is  a  specially  de- 
signed double  bulb  filled  with  granulated 
caustic  potash  on  the  inside  and  caustic 
potash  solution  on  the  outside.  This 
caustic  potash  absorbs  all  of  the  carbon 
dioxide. 

The  bulb  having  been  formerly  weighed 
is  now  weighed  again  and  by  calculating 
the  weight  of  the  sample  and  the  differ- 
ence in  weight  of  the  bulb  before  and 
after  the  combustion,  the  amount  of  car- 
bon in  the  steel  is  determined. 


Bringing  Water  to  New  York 
from  the  Catskills 


By  EDWARD  LYELL  FOX 


Under  the  very  feet  of  the  city,  hun- 
dreds of  feet  below  the  pavement, 
through  solid  rock  the  great  tube  is  bor- 
ing its  way;  nearly  eighteen  miles  from 
a   point   beyond    the   city   limits,    down 


consider  now  that  this  great  project  is 
possible  only  because  of  electricity. 

As  an  engineering  proposition  it  would 
be  impossible  were  it  necessary  to  use 
steam  engines,  steam  pipe  or  compressed 


MAYOR  GAYNOR  OF  NEW  YORK  TOUCHING  THE  SWITCH  WHICH  WILL  BLAST  THE  REMAINING 
SECTION  OF  ROCK  BETWEEN  THE  EAST  AND  WEST  HEADINGS  OF  THE  HUDSON  RIVER 
DIVISION.  WITH  HIM  ARE  COMMISSIONERS  CHADWICK,  GALVIN  AND  STRAUSS,  AND  POLICE 
COMMISSIONER    WALDO. 


through  the  outlying  borough  of  the 
Bronx,  under  the  Harlem  River,  through 
the  maze  of  subways  and  sewers  in  Man- 
hattan and  thence  under  the  East  River 
to  Brooklyn — an  engineering  feat  the 
like  of  which  has  never  been  attempted 
before.  And  it's  going  to  cost  $25,000,- 
000  before  the  water  from  the  new  Cats- 
kills  sheds  goes  churning  through  it — 
pure,  wholesome  water  from  the  moun- 
tains, ;  500,000,000  gallons  a  day,  that 
New   York   must   have   to   drink.     But 


air  lines  instead  of  the  electro-pneu- 
matic apparatus  and  other  mechanical 
appliances  driven  by  electric  power.  The 
limited  space,  the  demand  for  speed,  the 
necessity  of  compactness  make  it  impera- 
tive that  the  smaller  yet  more  efficient 
electrical  apparatus  be  used.  And  for 
the  same  reasons  the  great  tunnel  must 
be  lighted  by  electricity  by  thousands  of 
tiny  bulbs  that  burn  steadily  and  brightly. 
These  are  not  my  opinions,  they  are  the 
opinions  of  engineers. 
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The  passerby  at  Broadway  and 
Twenty-fourth  Street,  noticing  tempo- 
rary small  buildings  of  rough  wood, 
remarks  casually:  "Tearing  up  the 
streets  again" — and  walks  on.  For  days 
I  passed  this  same  place,  said  about  the 
same  thing — if  I  happened  to  be  with 
anybody — and  walked  on.  Then  came 
a  day  when  a  young  engineer  was  my 
companion  and  as  the  planking  reared 
into  sight  above  the  pavements  he  asked : 
"Been  over  there?" 


dampness  growing  about  us,  unpleasant 
odors  thickening,  and  a  faint  rumbling 
becoming  more  and  more  sonorous.  Then 
we  stepped  from  a  ladder  into  what 
appeared  to  be  a  shelf  in  the  rock  and 
saw  below  us  the  confusion  of  tunnel 
building.  And  what  confusion  it  ap- 
peared at  first  sight!  Men  lurched 
through  the  darkness,  bending  their 
heavy  bodies  to  the  weight  of  tools  and 
apparatus.  Over  them  lights  burned 
balefully,   casting   an   unhealthy   yellow 


A  SOUND  GATHERED  HARSHLY  INTO  THE  CLATTER  OF  DRILLS— THE  SNARLING  CONTACT  OF  STEEL 

ON  ROCK 


Upon  being  answered  in  the  negative, 
he  said: 

"Well,  it's  time  you  went.    Come  on!" 

Later  he  was  dumfounded  to  learn 
that  I  didn't  know  the  rough  structures 
to  be  the  head  of  one  of  the  most  im- 
portant shafts  along  the  line  of  the  tun- 
nel. At  a  gate  in  the  tall  fence  he  met 
another  engineer,  a  friend  luckily,  and 
our  descent  into  the  tunnel  was  arranged. 

I've  never  been  down  into  a  mine  but 
my  guide  saying  the  shaft  was  like  one 
he  used  to  enter  in  Idaho,  I  believed  him. 
You  could  have  believed  anything  of 
that  place.     Down,  down  we  went,  the 


glow  on  their  heavy  features.  Like  spec- 
ters of  another  world  they  passed,  sil- 
houetted a  moment  against  the  yellow- 
ish glare,  darkening  into  shadow  and 
vanishing. 

We  moved  along  the  ledge  and  behind 
an  overhanging  rock.  I  noticed  the 
strings  of  wires  about  me,  bearing  light 
from  one  end  of  the  job  to  the  other.  My 
companion  told  me  that  the  regular  city 
power  was  tapped  by  every  job.  Then 
I  saw  two  rows  of  rails,  yellow,  too,  in 
that  uncanny  light,  cast  down  among 
the  shadows,  like  worms  spread  out  on 
their  backs.     Ami  from  afar  there  came 
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a  rattling,  a  sound  of  wheels  turning,  of 
men  breathing  heavily  and  stumbling. 
Then  more  "muckers"  appeared,  lurch- 
ing along  like  the  dripping  car  they  were 
pushing. 

The  engineer  beckoned;  I  followed 
him  further  along  the  ledge,  walking 
until  it  seemed  as  if  the  air  was  grow- 
ing darker,  the  light  dimmer.  I  touched 
my  forehead — it  was  damp  like  the  rocks 
beside  the  men.     And  as  we  walked,  a 


impudent  jingle  in  that  clamor.  Then  a 
foreman  hastened  to  a  wooden  post, 
jerking  down  the  receiver  from  a  tele- 
phone. Blocks  away  at  the  other  end 
of  the  job  another  foreman  was  calling 
him  and  for  a  minute  they  talked,  decid- 
ing something  about  the  work,  that  had 
there  been  no  telephone  might  have 
wasted  fully  half  an  hour  by  trips  back 
and  forth.  Then  my  friend  called  atten- 
tion to  the  electric  pumps,  stiff  with  the 


sound,  faintly  audible  at  first,  gathered 
harshly  into  the  clatter  of  drills — the 
snarling  contact  of  steel  and  rock. 

Then  I  learned  that  the  drills  were 
electro-pneumatic  and  that  the  tangle  of 
pipes  were  the  feeds  that  came  from  an 
apparatus  above.  But  as  we  stood  watch- 
ing the  drillers,  I  noticed  that  there  was 
a  certain  orderliness  to  the  confusion. 
Each  vague  form  was  performing  his 
task — mucker,  driller,  Boss — was  but  a 
unit  in  the  unseen  machine  that  untir- 
ingly, relentlessly  was  eating  its  way 
through  eighteen  miles  of  rock. 

Suddenly  there  sounded  about  the 
confusion  of  it  all  the  iinsrle  of  a  bell — an 


potentiality    of    power,    waiting    in   the 
shadows  for  a  moment  of  need. 

There  are  24  of  these  shafts  strung 
along  the  path  of  the  bore — the  eighteen 
mile  path  from  above  the  city  limits  to 
the  borough  of  Brooklyn.  And  all  of 
them  are  vibrating  with  the  power  of 
the  electric  current.  For  the  most  part 
they're  in  the  public  parks — St.  Nicholas, 
Morningside,  Central,  Bryant,  Fort 
Green — that  the  route  passes  under,  and 
at  street  intersections.  As  the  park 
drives  are  lighted  by  electricity,  the  sup- 
ply is  available  there,  too.  From  the 
bottom  of  these  shafts,  the  sections  of 
the  tunnel  are  being  driven  in  two  direc- 
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tions.  Thus  the  sections  from  adjacent 
shafts  upon  meeting  will  form  the  con- 
tinuous tunnel,  that  will  bring  a  river  of 
drinking  water  through  to  New  York 
daily. 

"No  doubt,"  my  companion  began, 
"you  noticed  the  completion  of  the  tun- 
nel under  the  Hudson  River  above  West 
Point.  It  is  1,100  feet  below  sea  level 
and  was  the  last  physical  difficulty  be- 
tween the  Ashokan  reservoir  and  the 
city  line  at  Yonkers.  At  Yonkers  the 
water  is  held  by  the  Hill  View  reservoir. 
This,  a  distributing  station  295  feet 
above  sea  level,  will  feed  the  tunnel  that 
we  just  left." 

Now  let  us  see  some  of  the  problems 
that  had  to  be  overcome  before  a  stroke 
of  work  was  done  and  the  peril  that 
daily  menaces  the  workers,  sometimes 
200,  sometimes  700  feet  underground. 

"When  the  problem  of  how  to  dis- 
tribute Catskill's  daily  supply  of  500,- 
000,000  gallons  of  water  first  came  up," 
one  of  the  general  superintendent's  en- 
gineers told  me,  "the  ways  of  solution 
were  seen  to  be  only  two.  One  was  to 
carry  the  supply  in  metal  pipes  laid  in  the 
streets  close  to  the  surface ;  the  other 
was  to  build  a  tunnel  through  rock.  The 
cost  of  the  first  plan  was  tremendous. 
Incidentally  it  would  have  made  little 
use  of  electrical  apparatus.  It  was  esti- 
mated at  $47,000,000.  Thirty-two  48 
inch  pipes  or  sixteen  66  inch  pipes  would 
have  been  necessary  to  transport  the 
daily  flow  and  deliver  it  at  the  desired 
elevations. 

"On  the  other  hand  the  tunnel  plan 
was  estimated  to  cost  $10,224,000.  That 
was  in  1905.  Since  that  another  estimate 
was  made  placing  the  expenditure  at 
$25,000,000.  This  is  not  a  great  price 
to  pay  when  one  considers  that  the  tun- 
nel will  distribute  half  a  billion  gallons 
of  water  a  day  in  the  simplest  and  safest 
manner  that  man  has  ever  devised.  The 
tunnel,  about  large  enough  to  permit  a 
subway  train  to  pass  through  it,  is  being 
excavated  at  from  sixteen  to  eighteen 
feet  in  diameter 


by  a  foot  of  concrete,  however,  the  fin- 
ished bore  will  be  on  the  average  two 
feet  less.  Located  from  200  to  740  feet 
below  the  street  level,  the  tunnel  will  be 
lower  than  any  subway,  even  tiers  of 
subways,  that  New  York  may  build.  The 
principal  reason  for  this  great  depth  is 
that  the  engineers  wanted  to  bore 
through  solid  rock.  They  figured  it  easy 
with  electrical  apparatus.  All  sewers, 
gas,  water  mains,  ducts  and  other  tun- 
nels will  always  be  above  it.  It  is  all 
very  easy  when  you  consider  it  as  one 
great  plan. 

Mayor  of  Wheeling  in  His 
Decorated  Electric 

Mayor  Charles  C.  Schmidt,  of  Wheel- 
ing, W.  Va.,  was  in  a  recent  floral  parade 
in  his  home  town.     The  decorated  auto- 


MAYOR  IN  A  DECORATED  ELECTRIC  AUTO 

mobile  in  which  he  is  seated  is  a  Silent 
Wavcrley  Electric. 

Though  the   Mayor  is   an  aggressive 
figure  in  the  local  politics  of  his  commu- 
nity, it  will  be  seen  that  his  natural  in- 
stincts incline  to  peace,  since  the  dove  of 
Being  lined  all  around  peace  is  the  principal  emblem  on  the  car. 
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Searchlight    Advertising 
in  Baltimore 


National  Democratic  Convention  visi- 
tors and  all  Baltimoreans  out  on  the 
street  after  dark  were  familiar  with  the 
brilliant,  startling,  ever-changing  search- 
light effects,  in  white  light  and  in  color, 
that  were  flashed  nightly  from  the  top  of 
the  new  Fidelity  Building. 

In  these  novel  effects  first  came  the 
huge  majestic  fantailed  beam  of  pure 
white  light  that  flashed  out  over  Balti- 
more   city,    the    bay    and    the    distant 


SEAKCHIJGHT  WITH  NOVEL  PROTECTOR 


suburbs.  With  movement  for  all  the 
world  like  the  arm  of  an  immense  giant, 
this  big  solid  white  beam  radiated  out- 
ward and,  with  the  Fidelity  Building  as 
a  centre,  marked,  once  a  minute,  its 
wonder-circle  about  the  city. 

Then  something  happened.  Suddenly 
the  big  beam  was  seen  to  change  as  it 
swept  along.  Now  it  quivered  with  the 
rapidly  changing,  vibrating  color.  Red 
and  green,  orange,  pink  and  yellow  and 
back  again  to  white.  All  these  had  their 
turn  and  still  the  big  beam  swept  on. 
But  this  was  not  all.  Again,  the  great 
shaft  of  light  was  seen,  chameleon-like, 
to  change  its  color  throughout  its  entire 
length.  But  this  time  it  broke  in  two, 
a  tiny  shaft  of  light  darted  up  into  the 
air  and  the  big  horizontal  beam  faded 
away,  only  to  be  replaced  by  a  great  per- 
pendicular shaft  of  changing  light  pro- 
jected upward  into  the  sky  at  the  zenith. 
Down  it  came  again.  It  had  been  up  in 
the  sky  only  for  an  instant,  when  it  again 
proceeded  on  its  long  journey  over  the 
bay,  city  and  suburbs. 

The  searchlight  proper  which  had  been 
courteously  placed  at  the 
disposal  of  The  Fidelity 
Trust  Company  of  Balti- 
more by  the  Consolidated 
Gas,  Electric  Light  & 
Power  Company,  was 
mounted  as  shown  in  the 
picture  in  the  center  of  a 
supporting  platform.  This 
platform  surmounted  one 
of  the  elevator  houses  on 
top  of  the  building.  The 
searchlight  thus  found  a 
setting  on  one  of  the  high- 
est points  in  Baltimore. 
The  apparatus  in  its  en- 
tirety consisted  of  the 
supporting  platform,  the 
searchlight  proper,  a  mo- 
tor in  the  base  of  the 
searchlight  for  revolving 
it,  four  large  light  oscil- 
lators, or  projectors,  and 
the  coloring  apparatus. 
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The  searchlight  proper  had  a  diameter 
of  24  inches,  i.  e.,  it  threw  a  beam  of 
light  24  inches  in  diameter.  The  motor 
in  the  base  of  the  searchlight  was  run  by 
the  same  source  of  current  that  fed  the 
light.  But  it  was  started  and  stopped 
without  in  any  way  interfering  with  the 
light  itself.  The  angle  of  the  beam  of 
light  was  easily  adjusted  by  hand  and 
the  lamp  locked  into  position  by  a  thumb 
nut. 

A  glance  at  the  picture  will  reveal  that 
the  projectors  are  located  one  at  each  of 
the  four  corners  of  the  platform  railing. 
Each  projector,  or  oscillator,  is  carried 
by  a  supporting  frame  of  peculiar  con- 
struction. These  frames  are  so  built  that 
any  one  or  all  of  the  four  projector 
oscillators  may  be  set  at  any  angle  de- 
sired relative  to  the  beam  of  light.  Or, 
any  or  all  the  oscillators  may  be  revolved 
on  the  bearings  and  at  the  same  instant 
be  swung  about. 

Directly  over  the  center  of  the  search- 
light is  hung  the  horizontally  revolving 
color  mechanism.  This  device  produces 
and  varies  the  four  colors  in  the  beam. 

Assume,  for  instance,  that  the  search- 
light makes  one  turn,  horizontally,  about 
the  horizon  per  minute  and  that  the  pro- 
jectors are  set  stationary  and  at  a  right 
angle.  With  the  apparatus  thus  arranged 
the  big  white  beam  would  first  sweep 
along  horizontally  until  it  struck  the  first 
projector-oscillator.  It  would  now  begin 
to  spHt  and  part  of  the  beam  would  dart 
up  perpendicularly  into  the  sky.  In  a 
moment  the  entire  beam  would  be,  liter- 
ally, "up  in  the  air."  Then  a  portion 
splits  off  and  darts  out  horizontally,  only 
to  be  followed  in  an  instant  by  the  full 
white  beam,  which  then  proceeds  on  its 
way  to  the  next  projector. 

With  the  searchlight  thus  working 
automatically  in  connection  with  the  in- 
clined projectors,  the  operator  now  ro- 
tates his  color  mechanism.  Instantly  the 
beam,  whether  horizontal,  split  or  per- 
pendicular, becomes  alive  with  scintillat- 
ing varying  color. 

Further,  if  the  operator  so  desires,  any 


or  all  of  the  projectors  may  be  oscillated 
so  as  to  throw  the  beam,  as  it  travels  over 
them,  backwards  and  forwards  across  the 
heavens ;  or  any  projector  may  be  rotated 
with  the  searchlight  stationary  so  as  to 
throw  or  swing  beam  after  beam,  so  to 
speak,  in  quick  succession  across  the  sky 
and  down  on  to  buildings,  etc.  Or  the 
beam,  filled  with  one  color  or  full  of 
scintillating  color,  may  be  turned  on  to 
the  street  to  illuminate  processions, 
floats,  etc. 

This  novel  searchlight  apparatus  was 
designed  by  Frank  L.  Perry,  of  the  ex- 
ecutive staff  of  the  Fidelity  Trust  Com- 
pany. 

An  Insidious  Loss  that  Invites 
Attack 

"The  whole  electrical  industry  is  now 
tied  to  the  silicon-iron  alloy."  So  re- 
marked Mr.  W.  R.  Whitney  in  an  address 
before  the  National  Electric  Light  Asso- 
ciation. "The  highest  grade  transformers 
make  use  of  an  alloy  of  about  four  per 
cent  silicon.  Silicon  itself  is  derived  from 
the  reduction  of  sand  by  carbon  in  an 
electric  furnace  and  is  now  made  in  large 
quantities  at  Niagara  Falls.  Its  effect  on 
iron  is  to  greatly  increase  the  resistivity, 
which  in  turn  reduces  that  part  of  the 
core  loss  due  to  eddy  currents  induced  in 
the  iron,  and  its  presence  also  reduces  the 
energy  lost  in  the  magnetic  hysteresis. 

"If  the  cores  of  the  transformers  sold 
by  the  General  Electric  Company  last 
year  had  all  contained  the  high  grade 
common  iron,  as  used  to  be  the  case, 
instead  of  the  silicon  alloy  now  largely 
used,  the  additional  loss,  when  they  wore 
all  operating,  would  correspond  to  about 
$15,000  per  day  at  the  ten  cent  rate. 

"This  insidious  type  of  loss  will  always 
be  an  object  of  attack  by  the  experi- 
menter, because  it  seems  absolutely  un- 
necessary. No  one  knows  that  a  magnetic 
hysteresis  must  exist ;  we  simply  know- 
that  it  docs  exist,  and  moreover,  thai  it 
is  being  continually  reduced  by  discovery. 
I  call  it  an  insidious  loss  because  it  is 
going  on  all  the  time  and  doing  no  good." 


Some  Secrets  of  Electrical  Stagecraft 


By  T.  J.  NEWL1N 


PART  V 


PRODUCING   A   RAINBOW    BY   THE   SCIENCE 
OF  OPTICS 

The  rainbow  effect  is  produced  by  the 
laws  of  optics,  so  to  make  it  clearer  to 
the  average  reader  I  will  give  a  short 
illustration  of  how  it  is  accomplished  by 
the  rays  of  light  being  acted  upon  by 


FIG.  25.  SEPARATION  OF  A  RAY  OF  SUNLIGHT 
INTO  THE  PRIMARY  COLORS  BY  MEANS  OF  A 
PRISM. 

lenses  interposed  in  front  of  the  sci- 
opticon,  a  lamp  used  on  the  stage  to 
produce  any  effect  in  Nature,  such  as 
moving  clouds,  streaked  lightning,  moon 
rise,  water  ripple,  etc. 

SEPARATING  THE  SEVEN  COLORS  FROM  THE 
WHITE   LIGHT   OF   THE   SUN 

As  almost  everyone  is  aware,  all  white 
light  contains  seven  primary  colors.  By 
causing  white  rays  of  light  to  pass 
through  a  prism  they  are  separated  into 
seven  colors,  which  are  known  by  their 
position  in  the  spectrum,  viz. :  red, 
orange,  yellow,  green,  blue,  indigo  and 
violet,  as  shown  in  Fig.  25. 

Let  (S),  Fig.  25,  be  the 
impinging  beam  of  light 
and  (WT)  its  path,  if  not 
intercepted  by  the  prism 
(ABC).  The  beam  of 
light  (S)  passes  through 
the  hole  in  the  shutter 
(EG)  and  impinges  on,  or 
strikes  the  prism,  which 
acts  the  same  as  a  ray 
of  light  passing  from  a 
rarer  to  a  denser  medium 
and   bends   the    light 


toward  its  base,  which  disperses  the  light 
according  to  the  refrangibility  of  the 
color,  red  being  bent  the  least,  while  the 
other  colors  in  their  respective  order  are 
bent  to  a  greater  and  greater  degree  until 
the  violet  is  reached,  which  undergoes 
the  greatest  refraction  or  bending  of  all. 
On  the  cardboard  (LM),  the  colors 
are  shown  as  dispersed  by  the  prism. 
In  other  words,  the  spectrum  (OP)  is 
shown  with  the  proper  position  of  the 
colors.  In  the  sciopticon  attachment  a 
slot  (S),  Fig.  26,  is  made  in  the  plate  in 
front  of  the  condensing  lens  (LLJ,  al- 
lowing the  light  to  emerge  through  same 
and  strike  the  prisms  (PPx),  which  dis- 
perses the  projected  rays  upon  the  back 
drop  on  the  stage  in  the  form  of  an  en- 
circling rainbow,  thereby  bringing  out 
the  seven  colors  of  the  rainbow,  or  the 
solar  spectrum,  apparently  true  to  Na- 
ture. 

THE    WONDERFUL,    FASCINATING 
SCIOPTICON 

To  my  friends,  Mr.  Joseph  Menchen 
and  Messrs.  Kleigel  Bros.,  I  am  indebted 
for  the  privilege  of  using  the  views  of 
the  sciopticon  and  its  various  uses.  In 
Fig.  27  are  shown  two  views  of  one  of 
these  sciopticons,  with  Mr.  Menchen 
holding  in  his  hands  a  disk  that  revolves 
in  front  of  an  arc  light  and  carries  the 


PRISM    ATTACHMENTS    ON    THE    SCIOPTICON 
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painted  scenes  which  are  projected  on 
the  stage  by  means  of  a  battery  of  lenses. 
.  The  tortuous  wavings  and  windings  in 
the  glass  or  mica,  which  are  so  indented 
as  to  cause  a  jumping  up  and  down  of 
the  rays  of  light  while  being  thrown 
upon  the  "drop,"  cause  the  fire  effect. 
The  plate  or  disk  is 
usually  artistically 
painted  in  colors  to 
represent  the  flames, 
bending  from  red  to 
yellow.  The  particular 
plate  which  the  opera- 
tor is  holding  in  his 
hands  is  designed  to 
produce  the  cyclone  ef- 
fect. To  remove  the 
disk,  all  that  is  neces- 
sary is  to  loosen  the 
thumb  nuts.  At  the 
right  in  the  picture  is 
shown  the  operating 
mechanism,  parti  cu- 
larly  the  speed  clock 
(S),  which  is  wound 
up  by  a  key  and  is 
the  motive  power  for 
all  these  effects. 
the  "woman  in  the 
moon" 
That  there  is  a 
woman  in  the  moon  can  be  proved  by 
the  most  natural  fact  that  if  there  was 
not  the  man  would  not  be  there.  In 
the  illustration,  Fig.  28,  they  both  are 
shown  pointing  earthward.  The  instru- 
ment below,  which  has  just  been  de- 
scribed, throws  the  picture  on  the  screen 
in  the  same  manner  as  the  magic  lantern. 
We  will  now  digress  for  a  moment 
from  the  strictly  theatrical  illusions  to 
those  of  much  greater  scope  which  are 
produced  in  special  buildings  set  aside 
for  the  purpose  at  expositions,  large 
amusement  parks,  etc. 

"under  and  over  the  sea" 

Figure  29  illustrates  the  largest  type 

of  moving  panoramic  sciopticon  machines 

ever  built.     These  machines  were   first 

built   for   "Under   and   Over   the   Sea," 


at  the  World's  Fair,  St.  Louis,  and  a 
"Trip  to  Mars,"  at  the  White  City,  Chi- 
cago. They  are  by  far  the  finest  and 
largest  machines  in  the  world  today. 
The  same  type  of  machine  was  used  in 
Mr.  Menchen's  production  of  "Hades  to 
Paradise  by  Airship."     The  great  disk 


FIG.   27.     THE  STAGE  SCIOPTICON 

shows  the  imaginary  designs  which  are 
supposed  to  exist  in  and  between  the 
planets.  This  is  used  in  the  new  pro- 
duction of  "War  in  the  Clouds."  The 
plate  in  this  machine  is  60  inches  in  diam- 
eter and  the  aluminum  box  itself  weighs 
about  220  pounds.  The  plate  glass  disk 
weighs  100  pounds,  and  it  takes  30  gal- 
lons of  solution  to  develop  one  plate. 
The  above  explanation  is  to  show  the 
enormous  size  in  comparison  with  other 
machines.  The  lantern  slide  which  the 
operator  is  holding  is  the  standard  ^'j 
inch  lantern  slide  used  in  all  projecting 
machines.  You  can  therefore  judge  the 
enormous  size  of  these  disks. 


WHICH    PRODU( 
Dissolving    effects 
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in   be    produced 
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only  by  the  use  of 
two  or  more  lanterns 
at  once  as  shown  in 
Fig.  30.  The  lan- 
terns must  stand  at 
such  an  angle  in  ref- 
erence to  each  other 
that  the  disk  of  light 
on  the  screen  shall  be 
so  perfectly  registered  that  it  appears 
to  come  from  one  light  only.  If  more 
lanterns  are  used  they  may  be  placed 
above  or  between  the  others,  tipping 
them  so  that  they,  too,  will  register  their 
disk  of  light  on  the  screen  with  the 
others.  A  slide  placed  in  each  lantern 
will  be  projected  equally  and  two  or 
three  views  will  be  jumbled  together  on 
the  screen.  Mechanical  contrivances 
known  as  dissolvers  are  placed  on  the 
lanterns,  by  which  the  light  in  each  lan- 
tern may  be  controlled  at  will.  The  light 
being  cut  off  from  one  lantern  only  one 
view  will  appear  on  the  screen  (being 
shown  alone  it  will  of  course  be  per- 
fect). The  light  being  cut  off  from  the 
picture  on  the  screen  and  simultaneously 
turned  onto  the  view  in  the  other  lantern, 
will  cause  the  first  picture  to  disappear 
and  the  second  one  to  come  on  the  screen, 
and  while  the  light  is  being  manipulated 
the  first  appears  to  dissolve  and  fade 
away  until  nothing  is  left  of  it,  and  the 


new  picture  comes  out  clear  and  dis- 
tinct. 

The  use  of  the  third  lantern  is  to 
project  lightning,  rain,  snow  and 
other  effects  in  conjunction  with  the 
scenery  from  one  of  the  other  lan- 
terns. The  fourth  is  for  flying  ob- 
jects such  as  birds  and  butterflies 
when  they  fly  in  opposite  directions. 

VALUE  OF  ELECTRICAL  EFFECTS 

Great  tragedians  lay  important 
stress  upon  their  scenery,  stage  set- 
tings and  elec- 
trical effects.  No 
,  actor  of  promi- 
nence will,  even 
for  the  sake  of 
financial  gain, 
place  insignifi- 
cance  upon 
these  essential 
adjuncts.  The 
greatest     actors 


FIG.  28. 
THAT 
THERE 
IS  A 
WOMAN 
IN  THE 
MOON 
CAN  BE 
PROVED 
BY  A 
NATURAL 
FACT 


of  the  present  day  engage  only  the  most 
clever  and  experienced  stage  managers 
to  see  to  the  minute  details  of  the  stage 
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FIG.    29.      THE    LARGEST    TYPE    OF    MOVING    PANORAMIC    SCIOPTICON 


settings  for  their  respective  plays.  Ex- 
pensive auxiliaries  they  would  fain  dis- 
pense with  were  it  not  to  their  advantage 
in  playing  upon  the  psychological  and 
sentimental  feelings  of  their  audience. 
Richard  Mansfield  and  Sir  Henry  Irving, 
the  foremost  tragedians  of  the  two  hemi- 
spheres, are  said  to  have  claimed  that 
the  greater  part  of  their  success  and 
prestige  depended  upon  the  infinite  at- 
tention and  detail  they  gave  to  their 
scenic  and  electrical  effects.  From  this 
the  reader  can  readily  glean  the  fact 
that  the  expert  stage  electrician  as  well 
as  the  actor  must  play  his  part  well. 

THE    BAD    STAGE    MANAGER 

A  bad  stage  manager  or  a  well 
dressed,  dandy  "know-it-all"  is  a  thing 
to  be  deplored.  Not  only  does  he  get 
"in  bad"  with  the  star,  but  he  becomes 
the  laughing  stock  of  the  whole  stage 
crew  by  his  infinitesimal  knowledge  of 
stagecraft.  His  importance  quickly 
drops  below  par  the  very  moment  the 
boys  get  wise  to  the  fact  that  he  is  a 
rookey.  Then  it  puts  them  all  on  their 
guard,  for  it  is  a  foregone  conclusion 
that  he  is  going  to  make  things  ten  times 
harder  for  them,  even  if  he  does  get  off 
without  "crabbin'  de  show." 

STEALING   CURTAIN   CALLS 

There  are  few  stars  who  do  not  at- 
tempt to  steal  curtain  calls,  especially  mi 


a  Monday  night.  The  reporters  are 
there  then.  Of  course  the  paper  next 
day  must  tell  of  their  success,  so  the 
"curtain-gag"  is  worked  overtime.  The 
star  will  have  her  stage  manager  trip 
the  curtain  again  and  again  while  she 
bows  and  salaams,  while  the  poor  men 
in  the  fly  gallery  are  developing  their 
muscles  and  tearing  and  blistering  their 
hands  in  their  effort  to  help  the  star  to 
"make  good."  Of  course,  if  the  curtain 
happens  to  be  of  plush,  and  on  the  draw 
order,  the  flymen  get  a  rest.  In  this 
case  the  stage  manager  and  assistant 
stand  at  the  opening  and  pull  on  the  cur- 
tain to  make  the  audience  think  that  it 
is  going  to  see  the  star,  while  she  may 
be  30  feet  away  in  her  dressing  room. 
If  the  manager  can  thus  scheme  on  the 
audience  and  bring  forth  the  applause, 
the  star  is  sent  for  and  she,  smiling,  has 
stolen  a  dozen  more  curtain  calls  than 
she  deserves.  Nevertheless,  she  usually 
actually  believes  there  were  still  more 
coming  to  her.  This  is  part  of  the  stage 
manager's  duty,  Eor  she  must  be  petted. 
and  if  she  were  not  then  the  business 
manager  would  be  looking  up  a  new 
one  who  would  steal  these  curtain  calls. 
Oftentimes  the  audience,  seeing  the  .\^ 
parent  swing  o\  the  curtain,  believes  the 
star  is  coming  oul  to  bow  again  when 
it  is  only  the  stage  manager  jollying 
them  along. 
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There  is  nothing  that  makes  an  au- 
dience sit  up  and  take  notice  as  quickly 
as  the  simple  throwing  on  of  the  house 
lights.  In  case  of  fire  this  is  the  stage 
electrician's  first  duty.  If  any  disturb- 
ance should  occur,  this  is  his  first  action, 
or  should  there  be  catcalls  he  must  be 
equal  to  the  occasion,  and  a  bright  light 
will  dispel  disorder  as  quickly  as  a  blue- 
coat's  appearance  will  break  up  a  fight. 
But  such  extraordinary  conditions  are 
not  always  necessary.  Sometimes,  when 
the  star  goes  too  far  in  wanting  curtain 


LANTERN  FOR   DISSOLVING   EFFECTS 


calls,  the  stage  electrician  gets  the  wrong 
cue,  or  his  hand  slips,  and  he  accidentally 
throws  in  the  house  light  switch,  which 
instantly  cuts  off  this  little  petty  thievery. 
Oh,  yes,  his  position  may  be  in  jeopardy, 
but  he  is  oftentimes  thinking  of  his  fam- 
ily waiting  patiently  for  his  homecoming. 


A  Pull  Chain  Adapter 

Although    the    pull-chain    sockets    are 
undoubtedly  much  more  convenient  than 
those    of   the   key   type,    still 
their  substitution  is  rather  ex- 
pensive   when    the    old    ones 
have  to  be  discarded. 

The  Hubbel  pull  socket 
with  lamp  base  attachment  is 
so  designed  that  any  one  can 
make  the  change  by  merely 
screwing  the  base  into  the 
ordinary  key  or  keyless  socket. 


Novel  Tube  Lamp 

Vapors  of  mercury,  sodium,  iodin  and 
some  other  metals  each  produce  a  light 
with  colors  peculiar  to  itself  when  elec- 
tric current  is  passed  through  them.  It 
is  well  known  also  that  a  wire  leading 
into  a  rarified  atmosphere  becomes  heated 
although  the 
same  sized 
wire  will  con- 
duct the  cur- 
rent under  or- 
dinary condi- 
tions without 
heating.  Upon 
these  facts  is 
based  a  1  a  m  p 
patent  issued 
recently  to 
Peter  Cooper 
Hewitt,  of 
New  York 
City. 

The  lamp 
used  to  illus- 
trate the  patent 
is  a  U-shaped 
tube,  inverted, 
containing  the 
liquid  metal,  at 
the  ends  which 
hold  sealed-in 
electrodes.  The 
light  will  oper- 
ate on  from 
500  to  5,000  volts  alternating  current, 
depending  on  the  length  of  the  tube  and 
the  quantity  of  light  to  be  produced. 
A  condenser  connected  as  shown  im- 
proves the  quality  of  the  light.  If  mer- 
cury is  used  in  the  tube,  the  temperature 
during  operation  is  about  3000  C.  "I 
have  also  found  that  the  combination  of 
two  or  more  tubes,  each  giving  light  of 
a  different  color,  is  advantageous,"  says 
Mr.  Hewitt. 


COOPER  HEWITT'S 
NEW    LAMP 


There  are  at  present  installed  in  the 
United  States  and  Canada  approximately 
80,000  electric  signs,  containing  about 
8,000,000  electric  lamps. 
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An  Electrical  "Spelling"  Machine 

A  New  York  concern  has  recently 
placed  on  the  market  an  ingenious  elec- 
trical "spelling"  machine,  applicable  not 
only  to  certain  commercial  fields,  but  even 
to  kindergarten  work. 

The  simplest  form  of  the  machine  is 
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SIMPLE     FORM     OF     "SPELLING"     MACHINE     FOR 
KINDERGARTENS 

shown  in  the  accompanying  illustration, 
and  is  the  one  used  for  kindergarten  pur- 
poses. It  consists  of  an  oblong  sheet  of 
metal  pierced  with  slits  as  shown.  In 
each  slit  is  inserted  a  curved  strip  of  tin, 
silvered  to  distinguish  it  from  the  sheet 
frame.  Normally  these  tin  strips 
are  out  of  sight  behind  the  frame, 
but  may  be  drawn  out  by  means  of  a 
magnet.  By  drawing  the  magnet  down 
over  the  frame,  letters  and  characters 
may  be  formed  as  seen  in  the  picture. 
Although  the  form  just  described  is  at- 
taining a  wide  popularity  for  educational 
purposes,  there  are  other  and  wider  fields 
for  use  of  the  same  principle. 

Perhaps  the  greatest  commercial  appli- 
cation of  the  principle  lies  in  the  electric 
daylight  sign.    The  main  frame  is  posted 


up  in  a  conspicuous  place  and  may  be  of 
any  size  desired,  the  tin  movable  strips 
being  ready  to  spell  out  the  letters  of  the 
sign.  The  strips  are  then  turned  out 
into  view  —  not  by  a  hand  magnet  as 
in  the  case  of  the  kindergarten  device, 
but  by  an  ingenious  arrangement  of 
electro-magnets  and  electrical  circuits 
running  to  a  special  typewriter  keyboard 
arranged  for  closing  the  circuits  to  oper- 
ate the  sign.  One  step  further  in  this 
idea  is  to  have  the  typewriter  keys  fitted 
with  dies  suitable  for  perforating  a  paper 
strip  and  then  run  this  strip  through  a 
special  machine  for  operating  the  sign, 
electrical  contact  for  the  various  circuits 
being  made  through  the  perforations. 
In  this  way  an  operator  is  only  required 
to  perforate  the  strips  which,  afterwards, 
by  an  automatic  machine,  may  be  made 
to  operate  the  sign. 

Such  a  sign,  operated  direct  from  the 
keyboard,  might  be  used  to  advantage  in 
connection  with  a  railroad  station  or 
other  public  bulletin  board. 

Washington  Monument's  Light- 
ning Rods 

The  Washington  Monument  is  held  by 
many  to  have  an  ideal  installation  of  cor- 
rect lightning  conductors.  The  apex  of 
the  monument  is  an  aluminum  pyramid, 
from  which  eight  half-inch  copper  rods 
extend  down  to  the  base  of  the  stone 
pyramid,  forming  the  top  of  the  struc- 
ture. At  that  point  they  bend  inward 
through  the  masonry  and  pass  down  the 
interior  of  the  shaft.  The  eight  con- 
ductors are  all  connected  on  the  outside 
of  the  pyramid  by  a  heavy  rod.  and  they 
are  all  gold  plated.  Two  hundred  plati- 
num tipped  points,  connected  with  the 
conductors  and  all  pointing  skyward, 
cover  the  pyramid.  The  conductors  con- 
nect directly  with  the  tops  of  four  iron 
columns  which  support  the  stairway  and 
elevator. 

At  the  base  of  the  monument  the  iron 
columns  are  connected  by  copper  con- 
ductors with  the  bottom  oi  a  well  20  feet 
below  the  foundation  o\  the  shaft. 


T^G  Pathfinders 


of  the  Wires 


ECENT  statistics  would 
seem  to  prove  that  the 
vocation  of  the  electric 
lineman  is  becoming  rel- 
atively less  perilous  than 
it  was  a  few  years  ago. 
The  stringing  of  electric 
wires  goes  on  apace  in 
all  parts  of  the  country 
— the  linemen  pushing 
farther  and  farther  into 
the  deserts,  the  forests, 
the  mountainous  regions 
and  other  virgin  fields 
that  await  this  great  civilizing  influence — 
yet  for  all  this  increase  in  the  amount  of 
field  work  and  increase  in  the  number  of 
linemen  employed  there  is  a  steady  de- 
crease, pro  rata,  in  the  number  of  fatal 
or  serious  accidents. 

A  tremendous  reduction  in  the  risks 
of  the  work  was  brought  about  with  the 
introduction  of  the  shorter  poles  which 
are  in  vogue  today.  Almost  all  our  read- 
ers can  remember,  probably,  when  a  tele- 
phone or  telegraph  pole  less  than  40  feet 


in  length  was  almost  unheard  of,  50  feet 
being  the  more  common.  Nowadays  the 
25  foot  pole  may  be  said  to  be  standard 
unless  tree  conditions  necessitate  the  car- 
rying of  lines  at  unusual  height.  Finally, 
the  tendency  to  adopt  the  underground 
system  in  most  of  our  large  cities  has 
helped  the  average  lineman's  chances  of 
longevity  by  relieving  him  of  much  of 
the  work  which  in  the  old  days  had  to 
be  carried  on  from  poles  or  housetops 
amid  a  perfect  network  of  wires. 

But  for  all  that  the  present  day  line- 
man may  discharge  his  responsibilities 
with  less  danger  to  life  and  limb,  he 
must  even  yet  face  far  more  risks  than  the 
private  in  almost  any  other  division  of 
the  industrial  army.  And  this  brings  to 
mind  the  fact  that  the  iinemen  past  and 
present  have  had  all  too  little  credit  for 
the  very  important  part  they  have  played 
in  the  advancement  of  electrical  science. 
What  the  prospectors  are  to  the  mining 
industry,  what  the  track  layers  are  to 
railroad  construction  and  what  the  pio- 
neers   of    the    trans-Mississippi    region 


POPULAR  ELECTRICITY 


429 


were  to  modern  farming  interests 
these  pathfinders  of  the  wires  have 
been  to  the  conquest  of  the  magic 
current. 

For  all  that  the  everyday  life  of 
the  average  lineman  is  arduous  and 
risky  and  the  pay  is  modest.  In 
many  sections  of  the  country  the 
young  man  who,  ambitious  to  become 
a  lineman,  starts  work  as  a  "helper" 
is  paid  at  the  outset  only  $1.50  per 
day.  As  soon  as  he  has  acquired 
any  skill  he  is  advanced  to  $11  or 
$12  per  week.  No  hard  and  fast 
rules  govern  promotion  to  place  as 
"lineman."  However,  it  is  an  un- 
usually apt  pupil  who  can  "get  to 
climbing,"  as  they  put  it,  in  less  than 
a  year,  and  there  are  men  who  work 
as  helpers  year  after  year  without 
qualifying  as  linemen. 

A  lineman  is  usually  paid  at  the 
outset  at  least  $12  or  $14  per  week 
and  from  that  his  pay  is  raised  until 
he  may  receive  $20  or  more  per 
week.  From  expert  lineman  he  may 
advance  to  the  position  of  sub- fore- 
man in  charge  of  a  field  gang  and  in 
that  capacity  he  will  receive  at  least 
$22  or  $24  per  week.  The  average 
layman  would  suppose  that  the  du- 
ties of  a  lineman  constituted  pre- 
eminently a  young  man's  work,  and 
men  from  18  to  25  years  of  age  do 
have  the  prefer- 
ence when  "help- 
ers" are  being  re- 
cruited. However, 
it  is  nothing  un- 
usual for  men  up 
to  35  years  of  age 
to  take  up  this 
work  and  there 
have  been  in- 


stances  when  especially  vigorous, 
active  men  of  40  years  have  been 
accepted.  Nor  is  the  occupation 
of  as  short  duration  as  some  persons 
might  suppose.  A  number  of  the 
leading  companies  have  on  their  pay- 
rolls linemen  who  have  been  con- 
tinuously in  their  service  from  20  to 
25  years. 

A  few  years  ago  it  was  not  cus- 
tomary to  send  out  a  gang  of  less 
than  ten  or  twelve  men,  whereas  to- 
day gangs  of  four  men  and  a  fore- 
man are  the  rule  in  the  more  thickly 
settled  sections  of  the  country.  In 
unsettled  parts  of  the  West  and  other 
regions  where  special  problems  pre- 
sent themselves  large  gangs  of  line- 
men are  yet  utilized,  but  such  an  or- 
ganization is  exceptional. 

Motor  vehicles  have  been  requi- 
sitioned by  many  up-to-date  electric 
companies  to  facilitate  the  work  of 
linemen  by  carrying  the  "wire  bod- 
ies" and  coils  of  wire,  for,  be  it 
known,  a  coil  holding  from  one-half 
to  three-quarters  of  a  mile  of  cop- 
per wire  and  weighing  some  60 
pound  is  not  a  trifle.  In  the  West 
these  coils  of  wire  are  frequently 
"packed"  on  the  backs  of  burros  and 
in  some  instances  poles  for  the  lines 
have  been  conveyed  to 
treeless  and  otherwise  in- 
accessible regions  by  this 
same  means. 

Just    here    it    may    be 
noted    that    in    some    in- 
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Line   in   Mountain    Regions. 
Dead   of  Winter 


Building 


stances  linemen  stringing  communicative 
lines  in  rocky,  mountainous  regions  in 
the  West  have  utilized  the  hollow  iron 
poles.  Holes  have  been  drilled  in  the 
solid  rock,  the  pole  put  in  place  and  then 
concrete  poured  in  to  fill  the  depression 
and  hold  the  pole  in  place. 

In  wire  work  use  is  also  being  made 
of  motorcycles,  particularly  by  the  "com- 
bination men."  These  combination  men, 
or  "trouble  shooters,"  as  they  have  been 
dubbed  in  the  slang  of  the  trade,  are  a 
distinctive  class  of  linemen.  They  de- 
rive the  name  "combination  men"  from 
the  fact  that  they  each  can  serve  in  the 


dual  role  of  "inside" 
and  "outside"  men;  that 
is,  they  can  undertake 
any  responsibility  from 
stringing  wire  to  install- 
ing an  instrument  and 
they  are  usually  sent  out 
when  trouble  of  any 
kind  has  interrupted 
communication  on  a  tele- 
phone or  telegraph  line. 
Speaking  of  trouble 
on  the  electric  power  and 
communication  lines  it 
may  be  noted  that  mis- 
haps, particularly  those 
due  to  the  ravages  of 
the  elements,  afford  the 
linemen  their  greatest 
opportunities  for  rapid 
and  efficient  work.  Such 
emergencies  also  necessi- 
tate that  exposure  which 
makes  frost  bites  the 
heritage  of  almost  every 
lineman.  A  company 
may  have  anywhere  from 
a  dozen  to  a  hundred 
linemen  on  its  roll  and 
yet  the  force  is  liable  to 
prove  inadequate  to  the 
speedy  repair  of  the 
havoc  wrought  by  a  tor- 
nado, a  blizzard  or  a 
severe  visitation  of  sleet. 
Happily  for  the  electrical 
companies  such  tantrums  on  the  part  of 
Nature  are  seldom  country-wide  in  scope 
and  usually  the  companies  in  an  afflicted 
district  can  "borrow"  linemen  tempo- 
rarily from  kindred  concerns  in  other 
communities. 

A  change  that  has  come  about  in  re- 
cent years  has  to  do  with  the  accepted 
plan  of  lodging  and  boarding  electric 
linemen  when  absent  from  home  on  field 
work.  Formerly  all  nomadic  gangs  car- 
ried camp  outfits  and  pitched  camp  in 
localities  convenient  to  their  work.  This 
method  is  yet  followed  in  the  more 
sparsely   settled  regions  and  under  cir- 
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cumstances  where  a  large  force  is  en- 
gaged in  stringing  new  trunk  lines,  but 
in  the  more  thickly  settled  regions  which 
are  traversed  by  established  wire  sys- 
tems the  companies  have  made  arrange- 
ments at  conveniently  located  farmhouses 
for  board  and  lodging  for  the  linemen 
who  may  be  sent  out.  Under  this  plan 
a  lone  lineman  or  a  small  gang  can  at 
short  notice  get  board   for  a  day  or  a 


month  as  the  exigencies  may  happen  to 
dictate. 

Another  "wrinkle"  in  this  field  is  the 
provision  of  a  "first  aid"  cabinet  for  each 
gang  of  linemen  and  the  instruction  of 
the  men  in  its  use  so  that  they  will  be 
qualified  to  employ  emergency  relief 
measures  in  behalf  of  any  comrade  who 
may  fall  from  a  pole  or  sustain  an  elec- 
tric shock. 


Methods   of  Resuscitation   That  Must   Sometimes  Be  Employed 


Electric  Farm  Lighting 

The  farmer  of  today  has  increased  his 
standard  of  living.  He  demands  many 
of  the  conveniences  enjoyed  by  his 
brothers  of  the  city.  Most  of  these  con- 
veniences, which  20  years  ago  were 
looked  upon  as  luxuries,  are  today  con- 
sidered bare  necessities.  The  proper  and 
efficient  lighting  of  the  farm  home  and 
farm  buildings  is  one' of  them.  We  have 
but  to  note  the  introduction  of  the  gaso- 
line engine  and  the  telephone  in  farming 
communities.  Fifteen  years  ago  both  of 
these  modern  conveniences  were  looked 
upon  by  the  farmer  as  luxuries.  The 
modern  farm  electric  light  system  marks 
another  epoch  of  progress.  It  should  be 
classified  with  the  gasoline  engine,  tele- 
phone, and  cream  separator  as  a  gen- 
uine farm  convenience  and  labor  saving 
device. 

All  of  these  have  been  given  to  the 
farmer  during  the  past  decade,  and  all 
have  contributed  to  his  comfort  and  gen- 
eral welfare.  The  modern  farm  electric 
lighting  system,  more  than  any  other  con- 


trivance designed  for  lighting  purposes, 
possesses  all  the  features  which  should 
commend  a  lighting  system  to  the  farmer. 
■ — Farm,  Stock  and  Home. 


Lamps  on   Crossing   Gate 

A  suburban  electric  railway  indicates 
its  crossings  by  five  incandescent  lamps 
mounted  on  each  half  of  the  "gate."  The 
lighted  lamps  show  the  crossing  at  night 
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LIGHTED  CROSSING   GATE 

whether  the  gates  are  open  or  closed. 
Current  is  obtained  by  a  wire  from 
the  third  rail  through  an  underground 
conduit. 
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New    York's    Electrical    Fourth 


When  that  dear  old  American  patriot, 
John  Adams,  second  President  of  the 
United  States,  wrote  to  his  wife  that  the 
Fourth  of  July  "will  be  celebrated  by  suc- 
ceeding generations  as  the  great  anniver- 
sary festival"  and  that  "it  ought  to  be 
solemnized   by  pomp   and   parade,   with 


Residences,  statuary,  bridges  and  other 
edifices,  as  well  as  the  trees  in  the  parks, 
can  be  strung  with  lights  or  outlined  in 
red,  white  and  blue,  in  such  a  manner  as 
to  bring  forth  unrestrained  admiration. 
And  they  are  permanent  objects  on  which 
the  eye  may  gaze,  drinking  in  all  of  the 
beauty,  while  on  the  other  hand  the  fire- 
works   are    of    but    a    moment's    dura- 


ILLUMINATIONS     AT     MULBERRY     BEND, 


COLUMBUS    PARK, 
SANE  FOURTH 


DURING     NEW     YORK'S     SAFE     AND 


shows,  games,  sports,  guns,  bells,  bon- 
fires and  illuminations  from  one  end  of 
the  continent  to  the  other,"  it  was  quite 
impossible  for  him  to  foresee  the  terrible 
toll  that  would  be  exacted  by  modern  fire- 
works, and  it  seems  hardly  fair  to  blame 
him,  as  some  do,  for  the  wrong  start  in 
the  way  of  celebrating.  His  opinion  today 
would  probably  be  quite  different. 

President  Adams,  however,  was  not 
altogether  wrong,  for  he  struck  a  key- 
note when  he  said  "illuminations."  After 
all,  there  is  only  one  way  of  celebrating 
at  night  and  that  is  to  dispel  the  darkness 
with  electric  light. 

The  electrical  Fourth  of  July  as  it  now 
stands  is  a  thing  of  beauty  as  well  as  of 
safety.  Many  colored  lights,  arranged 
in  artistic  designs,  flash  out  in  rare  im- 
pressiveness  their  messages  of  patriotism. 


tion — just  a  transitory  gleam,  and  gone. 
In  New  York  City  this  year  fourteen 
public  parks  and  squares  were  illumi- 
nated by  special  electrical  effects.  Six 
thousand  electric  light  bulbs  of  eight 
candlepower  each  were  used  in  lighting 
the  City  Hall  and  City  Hall  Park.  The 
famous  old  pile  glowed  like  a  palace  in 
Arabian  Nights  set  in  the  midst  of  an 
enchanted  garden.  Festoons  of  electric 
lights  hidden  in  Japanese  lanterns  were 
strung  from  tree  to  tree  all  through  the 
park.  A  similar  plan  of  decoration  was 
carried  out  on  Borough  Hall  in  the 
Bronx,  the  current  for  the  three  night 
illumination  of  these  two  buildings,  to- 
gether with  the  wiring,  being  supplied 
free  by  the  Edison  Company.  Nearly 
100,000  incandescent  bulbs  were  used  in 
the    illuminations    throughout    the    city. 
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Electricity  Conquers  the  Welsh 
Orme 


Possibly  you  are  not  exactly  familiar 
with  the  Ormes.  There  are  the  Great 
Orme  and  the  Small  Orme  and  they 
form  the  background  to  Llandudno,  the 
world  famous  seaside  resort  of  Wales. 
For     time     immemorial     every     visitor 
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TODAY  YOU  CLIMB  THE  ORME  BY  TROLLEY 

climbed  them;  but  today — well,  today 
you  go  by  electric  car. 

On  the  long  white  car  one  hears  as 
much  English  spoken  as  Welsh;  folk 
are  '  discussing  what  they  shall  order 
when  they  reach  the  great  restaurant  at 
the  top. 

You  remark  how  there  are  practically 
no  Welsh  left  wearing  national  costume, 
as  you  survey  your  colleagues  in  the 
car. 

Splendid  residences,  the  most  of  them 
built  of  a  grey  concrete,  are  all  about 
you.  Advertisements  of  coaching  tours 
punctuate  open  vistas.  By  the  track, 
walls  of  a  grey  stone  begin  rising, 
though  passengers  are  able  to  look  over 
these.  Above  their  zone  come  gardens 
of  chestnuts. 

Presently  we  stop  at  a  series  of  build- 
ings, before  which  we  dismount  to 
change  cars  for  the  summit.  It  is 
rather  picturesque  here,  in  the  rolling 
upland,  walking  'cross  the  stony  fields, 
bare  save  for  the  low  grass  blades,  and 
occasionally  divided  into  sections  by 
fences  of  rocks.  Behind  us,  lesser  ridges 
rise  in  the  mist ;  ahead  is  the  track,  with 


two  cable  ropes  at  its  center  and  trolley 
wires  stretched  above  to  poles  at  the 
sides.  On  and  away,  one  sees  these 
stretching,  across  the  barren  hills,  wind- 
ing, but  yet  making  a  gradual  ascent. 

As  the  ride  is  continued  up  mountain, 
somehow  it  makes  one  think  of  the  trip 
up  Mt.  Lowe.  It  is  cool  and  you  almost 
envy  three  ladies  you  see  climbing  the 
Orme  by  a  footpath.  Finally  you  come 
to  the  end  of  the  journey  at  the  great 
Orme  Hotel.  Mountain  meadows  invite 
you  to  stroll,  or  to  rest,  as  do  most  in 
the  gravel  of  their  slopes.  It's  windy 
and  cool  and  delightful  and  one  gets  a 
fine  view  of  the  sea.  That  though  is  an 
old,  old  story, — one  not  quite  so  inter- 
esting, to  Welshmen  at  least,  as  that 
electricity  has  conquered  the  Orme. 


An  Old-Time  Mine  Signal 

The  simplest  form  of  mine  signal  was 
not  operated  by  electricity.  It  was  in- 
stalled in  a  slope  mine  where  the  bottom 
was  over  a  mile  distant  from  the  hoist 
house.  The  signal  consisted  of  a  bell 
located  in  the  hoist  house  and  a  single 
wire  attached  to  the  bell  and  leading 
down  the  slope  to  the  bottom  or  parting 
7,000  feet  away.  The  cars  were  hauled 
from  the  face  of  the  parting  by  electric 
locomotives  and  from  the  parting  to  the 
surface  the  cars  were  pulled  up  the  slope 
by  the  hoist.  When  the  trip  was  ready 
to  be  taken,  the  engineer  was  signaled 
by  pulling  the  wire  above  referred  to 
until  the  bell  rang.  One  can  imagine 
the  friction  and  lost  motion  incident  to 
the  operation  of  such  a  device.  The 
united  efforts  of  several  men  were 
usually  necessary  to  send  a  signal  from 
the  parting,  and  they  say  that  sometimes 
it  was  necessary  to  hitch  a  mule  to  the 
wire  in  order  to  operate  the  signal.  Now- 
adays telephones  arc  used  in  many  mines 
for  such  service,  and  their  use  is  increas- 
ing. The  telephone  instruments  arc  de- 
signed especially  for  underground  serv- 
ice, and  are  enclosed  in  an  iron  box 
designed  to  be  moisture  proof. 


Hydro-Electric  Wonders  in  California 

By  ARCHIE  RICE 
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This  is  the  fourth  and  last  paper  of  the  series.  The  others  showed  types  of  pro- 
gressive developments  from  California's  remarkable  natural  water  power.  Each  bore 
upon  some  specific  phase  of  industrial  life  directly  benefited  by  the  application  of 
cheap  electric  power  sent  long  distances.  In  this  article  is  presented  one  of  the  larg- 
est installations — one  on  the  west  coast.  It  has  about  40  miles  of  flumes  and  ditches 
leading  a  diverted  riverflozv  to  where  it  can  be  dropped  from  a  perpendicular  height 
1,450  feet  to  drive  impulse  zvheels.  This  energy  is  sent  off  over  hills  and  across  val- 
leys to  work  deep  mines,  irrigate  orchard  lands,  pump  out  inundated  delta  districts 
of  great  agricultural  richness,  run  big  cement  works,  propel  electric  cars,  light  cities 
and  supply  power  to  half  a  hundred  other  industries  throughout  a  territory  the  size 
of  Ohio. — Editorial  Note. 

THE    FAMOUS    ELECTRA    PLANT 

It  came  about  that  I  took  a  manufac- 
turer with  me  to  see  a  great  hydro-elec- 
tric plant  back  in  California's  mountains, 
50  miles  or  so  to  the  northward  of  the 
Yosemite.  Toward  the  end  of  our  long 
railroad  trip  from  San  Francisco  that  day 
I  pulled  a  notebook  from  my  pocket  and 
opened  it  at  some  figures.  The  figures 
caught  the  eye  of  the  manufacturer  and 
engaged  his  attention. 

"Do  you  know,"  I  began,  "that  Cali- 
fornia has  the  greatest  hydro-electric  pos- 
sibilities of  any  part  of  the  world?  I'll 
tell  you  why. 

"Wherever  you  find  a  steep  river  there 
is  someone's  chance  to  divert  the  water 
by  an  easy  gradient  and  then  produce  an 
artificial  fall  from  a  considerable  height. 

"The  source  of  the  Mississippi  is  only 
1,500  feet  higher  than  its  mouth.  The 
average  gradient  of  its  flow  is  only  about 
seven  inches  to  the  mile.  The  Ohio  drops 
only  700  feet  in  its  thousand  mile  course. 
But  there  are  more  than  a  dozen  rivers 
in  California  that  drop  from  fourteen  to 
300  feet  to  the  mile.  Most  of  them  are 
very  much  steeper  than  that  back  in  the 
mountains.  Where  such  a  river  is  flanked 
by  slopes  and  ridges,  then  there  are 
chances  to  lay  out  diverting  ditches. 

"Now,  just  scan  these  figures : 

River  Miles  Feet     Foot-drop 

Eastern —  Long  Descent      to  Mile 

Mississippi   2,300  1,500              .6 

Ohio     1,000  700              .7 

Missouri    2,340  4,000           1.7 

Connecticut    375  2,000           5.3 


"At  the  next  stop  we'll  leave  this  little 
train.  '  Then  we'll  go  three  miles  by  stage 
to  the  old  mining  town  of  Jackson.  It 
is  in  Amador  County. 

"From  Jackson  a  private  mule  team 
will  take  us  eight  miles  to  a  place  on  the 
Mokelumne  River.  There  you'll  see  a 
whale  of  a  power  plant.  We^ll  arrive  just 
in  time  for  supper. 

"But  tomorrow  we'll  put  in  a  day  see- 
ing the  whole  enterprise — the  river,  the 
diverting  ditches  and  flumes,  the  saw-mill 
making  lumber  for  the  flumes,  the  stor- 
age reservoirs,  the  pressure  pipes  com- 
ing down  a  steep  mountain  side,  the  tram- 
way up  and  down  that  mountain  and  the 
machinery  of  the  splendid  great  plant  it- 
self, where  28,100  electric  horsepower  is 
constantly  generated.  It  is  sent  through 
all  this  rich  old  mining  district  and  out 
to  the  valleys  and  to  half  a  hundred  city 
industries.  It  even  goes  to  cement  works 
on  the  seacoast  near  Santa  Cruz,  140 
miles  from  the  mountain  plant.  And  it 
supplies  all  the  electric  lights  on  the 
campus  at  Stanford  University." 
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THREE-ACRE   FOREBAY   RESERVOIR   ABOVE   THE    ELECTRA   POWER    PLANT.      THE   WATER   ENTERS 
HERE  AFTER  TRAVERSING  20  MILES  OF  MOUNTAIN  SLOPES  AND  RIDGES  FROM  THE  RIVER  DAM 


After  supper  at  the  club  house,  pre- 
pared by  Ah  Charlie,  the  most  famous 
Chinese  cook  in  the  mountains  of  Cali- 
fornia, we  sat  in  a  great  group  on  the 
broad,  vine-covered  veranda  overlooking 
a  beautiful  lawn.  Electric  lights  made 
grounds  and  surrounding  buildings  like 
some  summer  resort  in  the  moonlight. 

Unceasingly  rose  the  hoarse  groaning 
hum  of  the  generators  down  in  the  power 
house.  We  strolled  over  to  the  long 
building,  escorted  by  the  superintendent. 

"Let  me  have  your  watches,"  said  he, 
holding  his  own  and  extending  a  hand 
for  ours.  The  manufacturer  looked  at 
me.  I  nodded  an  approval  meant  only 
for  his  inquiring  glance. 

"We'll  leave  them  here  till  we  come 
out,"  remarked  the  superintendent. 
"These  generators  magnetize  the  steel  of 
the  works  and  play  the  deuce  with  a 
watch's  accuracy." 

The  manufacturer  was  still  cautiously 
peering  at  the  ponderous  wheels  when  I 
left.  We  were  due  to  start  for  the  saw- 
mill at  three  the  next  morning.  But  he 
didn't  know  it  then. 

To  the  southward  from  famous  Lake 
Tahoe  is  Alpine  County.  Tt  is  part  of 
the  ridgepole  of  the  Sierras  between  Cali- 
fornia and  Nevada.  Terraced  high  along 
its  western  slope  are  natural  basins  filled 


with  melted  snow  water.  There  are  four 
in  one  group.  They  range  in  area  from 
1 20  to  340  acres.  They  are  from  20  to 
60  feet  deep,  and  they  are  at  an  elevation 
of  between  5,700  and  8,200  feet  above  sea 
level.  That  group  is  called  the  Blue 
Lakes. 

These  lakes  of  high  mountain  snows 
are  80  miles  up  in  the  Sierras  back  of 
the  Electra  power  plant.  Artificial  canal- 
connect  them.  By  opening  headgates  any 
amount  of  water  desired  can  be  let  into 
the  upper  channels  of  the  Mokelumne 
River  to  increase  its  flow.  During  the 
six  months'  rainless  season,  when  the 
water  in  California's  mountain  streams 
gradually  decreases,  an  auxiliary  supply 
becomes  necessary  for  the  big  power 
plants. 

For  50  miles  the  artificially  stored 
snow  water  flows  down  the  regular 
mountain  channel  of  the  Mokelumne. 
Then  a  ditch  and  flume  system  tap  the 
river  at  a  dam  and  lead  the  diverted  flow 
winding  along  the  corrugated  ridges  a 
distance  of  20  miles  to  the  top  oi  the 
hill  back  of  the  Electra  power  house. 
In  those  20  miles  the  Mokelumne  River 
has  dropped  more  than  1.600  feet.  Hut 
the  ditch  has  come  along  by  an  almosl 
level  gradient  and  saved  up  energj  for  a 
final  perpendicular   fall  of    T.450   feet   to 
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the  impulse  wheels; — that  is,  a  plunge 
more  than  eight  times  as  high  as  Niagara 
Falls. 

Blue  Lakes  and  two  other  storage  res- 
ervoirs connected  with  the  system  com- 
prise an  area  of  950  acres  and  store  an 
aggregate  of  1,080,000,000  cubic  feet  of 
water.    This  is  to  supplement  the  river's 


try  and  used  his  eyes  and  ears.  He 
saw  many  abandoned  mines  along  the 
river.  And  he  decided  that,  if  combined 
for  economical  operation,  they  could  be 
made  to  pay.  While  he  was  quietly  buy- 
ing them  up  he  also  cast  an  eye  upon  the 
Blue  Lakes  water  system,  used  since  1871 
for  bringing  water  to  the  mining  towns 


THE  ELECTRA  POWER  PLANT  IN  THE  CANON  OF  THE  MOKELTTMNE  RIVER.  DOWN  THE  STEEP 
PIPE  LINE  AT  THE  REAR  THE  WATER  TAKES  THE  FINAL  PLUNGE  FROM  AN  ELEVATION 
OF  NEARLY  1,500  FEET 


normal  flow  and  guard  absolutely  against 
the  shortage  of  any  long  dry  season. 

Like  most  of  California's  hydro  devel- 
opments, the  Electra  plant  was  evolved 
from  small  beginnings.  In  the  early 
'90's,  when  the  world  was  beginning  to 
see  possibilities  in  the  transmission  of 
hydro-electric  power,  there  came  to  Cali- 
fornia a  scion  of  a  royal  family  of 
ancient  Poland.  Tall,  slender,  esthetic 
looking,  socially  prominent,  young  Prince 
Andrea  Poniatowski  did  not  look  the 
part  of  a  big  promoter.  But  he  went 
up  into  that  Mokelumne  mining  coun- 


of  Jackson,  Sutter  Creek  and  Amador 
City.  Why  not  buy  up  the  water  com- 
pany, too?  Then  a  big  drop  could  be 
created  from  some  point  along  the  ditch 
and  a  hydro-electric  plant  established  to 
supply  power  to  his  combination  of  mines. 

With  the  capitalistic  backing  he  was 
able  to  attract  to  his  scheme,  he  made  all 
this  come  true.  But  the  first  plant  was 
only  a  little  affair.  It  was  three  miles 
down-stream  from  the  present  Electra 
power  house. 

The  idea  grew  as  he  studied  it.  By 
1898  mammoth  plans  were  afoot  for  the 
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production  of  enormous  power.  Every 
detail  was  handled  with  minute  scru- 
tiny and  study.  Famous  engineers  were 
engaged. 

So  sure  were  the  promoters  that  they 
would  not  fail  that  they  set  about  build- 
ing solidly  and  with  infinite  care.  They 
took  four  years  for  the  work.  Electrical 
manufacturers  in  Massachusetts  proposed 
the  then  amazing  idea  of  operating  the 
power  lines  at  50,000  volts  and  at  a 
saving.     The  current  was  to  be  carried 


But  before  the  Electra  plant  was  ac- 
tually producing  energy  in  1902  a  rival 
installation,  the  great  Colgate  installation 
on  the  Yuba  River,  was  sending  its  cur- 
rent across  the  Sacramento  Valley  into 
Oakland. 

.  All  the  hydro-electric  plants  described 
in  this  series  of  articles,  along  with  ten 
others,  are  now  combined  into  one  inter- 
connecting system,  feeding  into  a  great 
comprehensive  network  of  wires  and  dis- 
tributing through  some  200  local  electric 


HERE    IN    THE    REMOTE    SIERRA   FOREST    ARE    HARVESTED    LOGS    AND    LUMBER    TO    REPAIR    THE 
FLUME  OF  THE  ELECTRA  POWER  PLANT 


to  Oakland  on  San  Francisco  Bay.  Spe- 
cial machinery  was  accordingly  made. 

Four  construction  camps,  each  with 
from  100  to  300  workmen,  were  estab- 
lished back  in  the  mountains  to  repair  and 
enlarge  the  aqueducts  and  prepare  for  the 
great  new  plant. 

The  builders  confidently  made  con- 
tracts in  advance,  guaranteeing  to  de- 
liver so  much  power  to  different  distant 
customers  at  a  certain  date.  And  they 
were  not  disappointed. 


stations.  The  area  that  this  system  covers 
is  three-fifths  the  size  of  New  York 
State.  It  embraces  two-thirds  of  Cali- 
fornia's entire  population.  The  historic 
plants  that  have  appeared  in  this  series 
are  really  types  in  what  is  now  the  larg- 
est hydro-electric  enterprise  in  all  the 
world. 

"It's  plain  idiocy  to  start  anywhere  at 
3  o'clock  in  the  morning."  complained  the 
manufacturer.  But  we  had  him  up  and 
out  on  the  great  arcade  porch. 
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The  same  electric  lights  were  every- 
where. The  same  droning  hum  came  in- 
sistently from  the  power  house.  The 
clear  vault  of  heaven  canopied  the  canon 
and  shone  with  brilliants. 

"I'll  take  you  to  the  tramway,"  said 
the  superintendent.  "They've  led  the 
mules  up  the  trail  an  hour  ago.  There's 
a  wagon  at  the  top,  sent  round  20  miles 
by  a  road  that  goes  out  of  Jackson  and 
along  the  ridges." 

"How  about  breakfast  or  a  little  cof- 
fee?" suggested  the  manufacturer. 

"You  get  breakfast  at  the  sawmill," 
was  the  superintendent's  reply.  "I've 
telephoned  you're  coming." 

A  brilliant  constellation  glowed  where 
the  mountain  touches  the  sky.  "Lights 
at  the  forebay,"  explained  the  superin- 
tendent. "The  tram'll  snake  you  up  there 
in  seven  minutes.    It's  2,400  feet." 

The  manufacturer  perched  on  the 
cleats  below  me  on  the  long  open  tobog- 
gan. The  superintendent  pressed  an  elec- 
tric bell.  A  warning  ring  came  back  in 
response.  The  car  jerked,  jerked  again, 
and  then  went  steadily  up  and  up  out  of 
the  canon.  We  sat  like  lonely  spectators 
on  a  narrow  slice  of  bleachers  starting 
mysteriously  for  the  moon  and  looking 
down  rather  regretfully  upon  the  retreatr 
ing  joys  of  earth  and  an  Ah  Charlie 
breakfast. 

'Way  up  it  jerked  again.  "I  wonder 
what's  the  tensile  strength  of  that  cable," 
commented  the  manufacturer.  There  was 
anxiety  in  the  tone. 

The  mule  team  was  waiting.  And  on 
and  on  we  drove  through  a  sparse  for- 
est. And  then  through  a  mile  of  sputter- 
ing and  crackling  and  pyrotechnic  acre- 
age where  a  forest  fire  had  passed 
and  left  the  road  a  distinct  pale  streak 
across  an  undulating  blackened  carpet 
flecked  with  glowing  sparks. 

We  came  finally  to  a  long  descent  so 
steep  that  the  collars  pulled  out  to  the 
mules'  ears  and  the  animals  struggled 
back  desperately  trying  to  keep  the  rig 
from  overrunning  them. 

We  skidded  down  into  an  actual  road 
at  last.     And  on  we  drove  through  for- 


est ravines.  Then  suddenly  the  panorama 
of  a  little  settlement  in  a  clearing  opened 
before  us.  There  was  a  shrieking  saw  at 
the  mill,  a  loud  welcoming  honkey- 
honkey-honkey  of  a  mule  on  a  big  lum- 
ber wagon,  and  the  peculiar  squealing 
noise  of  log  cars  sailing  round  the  curves 
of  the  gravity  road  from  the  timber  sec- 
tion farther  up  the  ridges. 

We  had  arrived  at  the  Tiger  Creek 
sawmill.  It  was  nine  o'clock,  and  we  had 
driven  30  miles  before  breakfast. 

There  in  a  primeval  province  of  bears 
and  rattlesnakes  they  were  cutting  tim- 
ber and  making  lumber  for  the  annual 
repair  of  the  many  miles  of  flumes  to  the 
power  house  and  from  the  forebay  reser- 
voir on  through  the  hills  to  supply  water 
to  the  great  mines  at  Jackson,  Sutter 
Creek  and  Amador  City. 

Waiting  for  the  slow  lumber  teams  to 
get  a  long  start,  we  followed  them  down 
to  the  head  dam  in  the  Mokelumne  River. 

There  the  lumber  is  piled  high.  It 
waits  for  telephonic  orders  for  certain 
amounts  and  sizes  to  be  dumped  into  the 
canal  and  floated  down  to  auxiliary  piles 
along  the  course. 

The  whole  vast  electric  system  is  cov- 
ered intimately  by  a  comprehensive  pri- 
vate telephone  service  from  the  cities  to 
the  far-off  snowwater  lakes  high  in  the 
mountains. 

When  we  got  back  to  the  top  of  the 
ridge  and  onto  the  toboggan  tramway, 
hours  later,  we  were  models  done  in  red 
clay. 

The  dust  of  those  forest  roads  is  finer 
than  flour.  It  covered  us  with  the  thick- 
ness of  a  woolen  blanket.  Our  eyelashes 
were  red  dough ;  our  hair  and  eyebrows 
brushes  full  of  cayenne  pepper. 

"Sixty  miles  in  this  kind  of  up-and- 
down  country  is  a  little  too  much  riding 
for  one  day,"  complained  the  manufac- 
turer, as  he  limped  stiffly  to  a  place  on 
the  tram. 

"The  Blue  Lakes  are  50  or  60  miles  be- 
yond where  we  went,  eh?  Well,  there's 
a  whole  lot  in  California  I'd  rather  read 
about  and  see  photographs  of  than  pun- 
ish myself  going  to  see." 
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Keeps    Horses    Cool 
Comfortable 


and 


The  owner  of  a  large  livery  stable  in 
an  Indiana  city  has  found  the  installation 
of  electric  fans  for  keeping  the  stable 
cool  and  free  from  flies  a  paying  propo- 


the  other  end  of  the  cord  he  had  fanned 
out  as  a  surface  electrode  to  hold  on 
his  chest.  Another  wire  for  the  other 
terminal  of  the  socket  carried  at  the 
outer  end  a  sharp  needle,  which  he  had 
thrust  into  his  back.  In  this  way  the 
full    force    of    the    current    had    passed 


FANS  IN  THE  STABLE  KEEP  THE 

HORSES  IN  BETTER  CONDITION     f 


sition.  The  expense  for  power  is  more 
than  justified  by  the  comfort  to  the 
horses  during  the  extremely  hot  weather. 
Instead  of  standing  up  to  fight  flies,  the 
horses  are  able  to  lie  down  without  being 
pestered  by  flies,  do  a  harder  day's  work, 
and  keep  in  better  condition. 

Death  From  an  Improvised 
Electric  Needle 

A  very  peculiar  case  of  accidental 
death  came  to  light  recently  in  Pitts- 
burgh. Charles  Beab,  chef  at  the  Union 
Station  Restaurant,  was  found  dead  in 
his  room  with  an  improvised  electric 
needle  stuck  into  his  back.  As  he  was 
a  sufferer  from  rheumatism,  it  was  quite 
evident  that  he  had  attempted  to  get 
relief  from  an  electro-medical  apparatus 
of  his  own  devising.  Tic  had  taken  a 
ten  foot  length  of  lamp  cord  and  at- 
tached one  end  to  one  terminal  of  the 
light   socket.     The  many   fine   wires  of 


through  his  body.  Although  only  the 
ordinary  lighting  voltage  was  present,  it 
was  sufficient  under  these  conditions  to 
cause  death. 


Complexity  of  Telephone  Field 

"No  one  man  knows  all  the  details 
now,"  said  Theodore  N.  Vail.  "Several 
days  ago  I  was  walking  through  a  tele- 
phone exchange,  and  I  saw  something 
new.  I  asked  Mr.  Carty  to  explain  it. 
He  is  our  chief  engineer:  but  he  did  not 
understand  it.  We  called  the  manager. 
lie  didn't  know,  and  called  his  assistant. 
He  didn't  know,  and  called  the  local  engi- 
neer,   who   was   able   to   tell   us   what    it 


Either  a  voltmeter  or  hydrometer  may 
he  used  to  determine  when  a  battery  i-^ 
fully  charged,  hut  preferably  both  meth- 
ods should  he  employed,  one  as  a  check 
on  the  other, 
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Miniature  Lamp  Letter  Sign 

No  circus  side-show  of  a  decade  ago 
was  complete  without  its  marvelous 
Bohemian  glass  blowers,  who,  on  their 
plush  draped  pedestals,  did  all  manner 
of  things  with  variously  colored  glass.  It 
is  somewhat  with  the  same  feeling  of 
wonder  and  interest  that  one  watches  the 
marvelously  delicate  processes  in  the  fac- 


WIRING   AND   CONNECTING   THE  BASES 

tory  where  are  made  the  Fed- 
eral alphabet  letters,  an  elec- 
trical product  of  the  glass  blow- 
er's skill.  Each  letter  is  actu- 
a  1 1  y  a  tubular  incandescent 
lamp  in  the  shape  of  a  letter, 
with  a  special  base  which  slopes 
into  the  frame  or  fixture  hold- 
ing the  sign,  connecting  by  its 
terminals  with  the  circuit  that 
lights  the  lamps. 

Skilled    glass   blowers    bend 
and  shape  the  letter,  according 
to  patterns,  leaving  attached  to 
the    letter    short,    glass    stems 
through  which  the  air  is  finally 
exhausted.    They  work  in  semi-darkness, 
as  a  bright  light  makes  it  impossible  to 
see  the  tip  of  the  almost  colorless  but 
intensely  hot  flames  that  are  focused  on 
one  point   from  the  two  sets  of  triple 
blowpipes  operated  by  compressed  air. 

The  letters  are  then  taken  to  the  sealers 
who  seal  into  the  wall  of  the  letter  the 
tiny  carbon  filaments  or  "beads."  These 
beads  consist  of  a  small  hairpin  shaped 
platinum  wire  embedded  in  a  glass  bead 


with  the  tiny  carbon  filament  cemented  to 
the  ends  of  the  wire. 

The  glass  is  heated  to  softness  where 
the  filament  is  to  be,  a  small  hole  made, 
and  the  filament  inserted  and  the  glass 
bead  fused  into  the  wall  of  the  letter. 
This  must  be  absolutely  air  tight  and  is 
constantly  tested  by  blowing  through  the 
glass  tube  attached  to  the  letter.  A  good 
sealer  can  finish  8o  letters  or  more  in  one 
day. 

The  letters  are  then  sent  to 
another  operator  who  connects 
these  platinum  wire  terminals 
in  series  by  fusing  copper  wire 
along  the  outside  of  the  letter. 
At  this  stage,  the  letters  are 
fused  by  their  glass  stems  on  a 
"fork,"  a  glass  tube  with  25 
branches,  each  connecting  the 
air  chamber  in  the  letter  with 
the  central  stem.  They  are 
then  taken  to  the  mercury  vac- 
uum  pumps    and   the   air   ex- 


GLASS  BLOWER   MAKING   THE   LETTERS 

hausted,  with  the  letters  subjected  to 
heat  and  with  the  current  turned  on  the 
filaments,  an  operation  requiring  any- 
where from  20  minutes  to  two  hours, 
during  which  any  slight  leak  that  may 
develop  means  starting  all  over  again. 

The  letters  are  taken  off  the  forks  by 
heating  each  stem  with  a  tiny  flame  until 
the  glass  softens  and  fills  the  opening  and 
the  letter  is  pulled  off  before  the  glass 
hardens. 
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The  letters  are  then  "backed,"  '  the 
wiring  on  the  backs  being  covered  with 
a  white  composition  which  is  moulded 
by  hand  on  each  letter,  protecting  the 
wiring  and  making  a  white  reflecting 
surface.  The  letters  are  then  mounted 
on  the  square  porcelain  bases,  which  are 
really  interconnecting  push  plugs  through 
which  the  current  flows  from  each  letter 
to  the  next.  If  a  letter  is  broken  this 
base  carries  the  current  so  that  all  other 
letters  are  lighted. 


posed  of  both  sexes,  of  whatever  age,  are 
literally  lighted  out  of  evil  into  harmless 
gayety  and  amusement.  The  thoroughly 
lighted  street  cannot  be  made  the  theater 
of  wrongdoing. 


The 


Largest     Direct 
Dynamo 


Current 


Electrical  Warmers  for  Baby 
Cribs 

There  has  been  devised  for  use  in  the 
children's  ward  of  the  Presbyterian 
Hospital,  Philadelphia, 
an  electrical  crib  warmer 
that  has  been  found  to 
be  less  costly  and  less 
troublesome  and  more 
effective  than  hot  water 
bottles.  This  electrical 
contrivance,  which  is 
contained  between  asbes- 
tos coverings,  is  made 
to  extend  over  the  whole 
bottom  of  the  crib,  but 
so  arranged  as  to  give 
the  greatest  degree  of 
warmth  at  the  feet. 

The  heat  of  the  entire 
warmer  can  be  regu- 
lated by  switches  and  it 
can  be  kept  constant  at 
any  stage  of  the  day  or 
night.  Electricity  is 
supplied  through  a  flexible  cable 
the  house  current. 


The  Iluminium  Industrie,  Ltd.,  of  Neu- 
hausen,  Germany,  has  had  constructed 
two  of  the  largest  direct  current  dynamos 
ever  built.  They  are  to  be  used  for 
electro-chemical  purposes,  and  were  built 
by  the  Oerlikon  Machine  Works.  One 
of  these  machines  is  shown  in  the  pic- 
ture, and,  judging  by  the  stature  of  the 
man,  must  stand  at  least  fifteen  feet  high. 


THE   LARGEST  DIRECT   CURRENT  DYNAMO 


from 


Evil  Lighted  Into  Harmless 
Gayety 

From  an  ethical  point,  ornamental 
street  lighting  systems  are  of  value  be- 
cause they  decrease  the  possibilities  for 
successful  commission  of  crime,  and  so 
transform  the  thoroughfare  after  dark 
that  loafing  and  hoodlumism  are  impos- 
sible and  the  acts  of  the  recklessly  dis- 


At  the  right  is  seen  the  huge  commutator, 
almost  as  large  as  the  main  part  of  the 
machine.  A  curved  ladder  passing  up 
over  the  commutator  is  necessary  for  the 
attendant  when  adjusting  the  brushes. 

It  requires  3,850  horsepower  of  energy 
to  drive  this  generator  when  it  is  deliver- 
ing its  normal  full  load  output  of  current. 
Seven  thousand  eight  hundred  amperes 
of  current  at  a  pressure  of  ^40  volts 
represents  its  regular  duty  as  a  cur- 
rent producer.  This  is  enough  to  light 
about   50,000  sixteen  caiullcpow  er  lamps. 


Chinese  Students  Study  American 
Telephone  Methods 


It  has  been  a  common  thing  during  the 
last  fifteen  or  20  years  for  the  Japanese 
government  to  send  students  to  pursue  a 
course  of  studies  in  the  colleges  and  ap- 
prenticeship courses  in  the  manufactur- 
ing establishments  of  the  United  States. 
This  policy  has  been  beneficial  to  Japan 


early  as  191 1  the  Government  Technical 
College  at  Shanghai,  or  Nanyang  Uni- 
versity, as  it  is  now  known,  decided  to 
send  a  number  of  the  young  men  of  its 
graduating  class  in  electrical  engineering 
to  this  country.  Partly  because  these 
young  men  expressed  a  preference  for 


MAIN  BUILDING  OF  NANYANG  UNIVERSITY  IN  CHINA  AND  FIVE  OF  ITS  GRADUATES  WHO  ARE 
AT  PRESENT  TAKING  A  PRACTICAL  COURSE  IN  TELEPHONY  IN  ONE  OF  OUR  GREAT  MANU- 
FACTURING PLANTS 


as  a  nation,  as  evidenced  by  their  achieve- 
ments in  recent  years.  Probably  owing 
to  the  fact  that  large  bodies  move  slowly, 
China,  however,  has  not,  until  a  very 
short  while  ago,  seen  fit  to  take  advan- 
tage of  these  opportunities  for  those  of 
her  young  men  who  wished  to  embark 
upon  professional  careers. 

A  new  era,  however,  is  dawning  in  the 
Celestial  land.  Political  upheavals  have 
taken  place  and  the  desire  for  progress 
has    expressed    itself    emphatically.    As 


telephone  work,  and  partly  because  of  a 
belief  that  this  phase  of  the  electrical 
industry  will  develop  first  and  fastest  in 
the  next  few  years  in  China,  the  first 
five  men  to  open  the  way  chose  telephone 
engineering,  and  their  university  selected 
the  Western  Electric  Company,  Haw- 
thorne, 111.,  as  the  place  for  training. 
Here  they  will  study  the  manufacture, 
distribution  and  engineering  side  of  the 
telephone  industry. 

In  July,   191 1,  Chu  Fu  I,  Long  Kuo 
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Tsan  and  Swan  Pao  Kien  left  China  for 
America,  and  were  followed  a  little  later 
by  Frank  P.  Dunn  and  Ngo  Chung.  The 
last  two  remained,  as  explained  in  their 
letter,  which  follows,  to  help  make  China 
a  republic,  both  serving  in  the  revoluT 
tionary  army. 

While  interviewing  Mr.  Dunn  and  Mr. 
Chung  at  the  Western  Electric  shops,  a 
representative  of  Pop- 
ular    Electricity 
Magazine  met  with  a 


of  Post  and  Communication  of  the  late 
government,  it  received  the  name  'Impe- 
rial Polytechnic  College,'  and  though  the 
organization  changed  a  little,  the  activi- 
ties of  the  faculty  remained  as  strong. 
In  the  October  last,  when  the  city  Shang- 
hai, where  the  college  is  situated,  as  well 
as  the  whole  of  province  Kiang  Su,  were 
taken  by  republicans,  the  name  Nanyang 
University  was  given  to  it,  un- 
der the  management  of  Mr. 
W.  C.  Tong,  one  of  the  presi- 
N   Y 


A   NANYANG    UNIVERSITY    TEAM 


surprise  in  listening  to  the  very  good 
English  in  which  these  men  expressed 
themselves.  This,  however,  was  ex- 
plained by  the  fact  that  at  the  Nanyang 
University  the  engineering  books  used 
are  in  the  English  language. 

These  young  men  will  return  to  their 
native  land  after  completing  their  work 
here  and  will  doubtless  be  heard  from  in 
the  telephone  field. 

Herewith  is  printed,  as  received,  a  let- 
ter written  by  request  by  Messrs.  Dunn 
and  Chung  to  readers  of  Popular  Elec- 
tricity Magazine,  telling  something  of 
themselves  and  their  country : 

"Permit  us,  first  of  all,  to  give  you 
a  little  idea  about  the  history  of  our 
University,  that  has  undergone  several 
changes  in  name.  Up  to  1904  it  was 
known  as  Nanyang  College,  which  name, 
we  presume,  is  better  known  over  this 
country  as  well  as  in  European  countries 
even  now.  Between  1905  and  greater 
part  of  191 1,  being  under  direct  control 
of  and  supported  financially  by  the  Board 


dents  devoted  to  the  progress  of  the  col- 
lege. The  only  change  was  the  separa- 
tion of  the  college  from  the  said  Board 
at  Peking.  Courses  of  law,  political  sci- 
ence, and  medicine  were  then  planned  to 
be  added  to  the  electrical  railroad  and 
marine  engineering  courses,  which  are 
in  parallel. 

"Towards  the  idea  to  take  electrical 
engineering  as  course  of  our  study,  we 
knew  that  the  application  of  the  electric- 
ity by  different  discoveries  and  inventions 
has  become  one  of  the  most  important 
and  interesting  subjects  in  the  industry 
of  today.  There  is  plenty  room  yet  for 
one  to  distinguish  himself  by  discovering 
new  theories  and  inventing  new  systems 
and  devices  which  are  the  best  hope  of  a 
student  in  the  electrical  line. 

We  learned  that  the  telephone  engi- 
neering is  one  of  the  most  important  elec- 
trical industries  of  today  ami  will  find 
belter  opportunity  in  our  country  than  it 
is  here.  Our  college  year  was  1011.  Be- 
ing   kept    back    by    the    revolution,    we 
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helped  the  republicans  with  our  engineer- 
ing knowledge  in  our  respective  towns. 
Never  before  in  the  history  of  any  coun- 
try in  the  world  has  met  with  such  a 
successful  yet  bloodless  revolution  as  has 
the  Chinese  revolution.  The  beauty  of  it 
has  been  that  we  made  the  so-called 
'baby  emperor'  abdicate  by  allowing 
three  million  dollars  annually  as  pension 
in  order  to  avoid  the  bloodshed  of  the 
war.  During  the  revolution  uttermost 
care  had  been  taken  to  protect  the  for- 
eigners from  danger  as  well  as  their  per- 
sonal properties,  and  fortunately  no  one 
of  such  case  had  ever  reported.  Dr.  Sun 
Yat  Sen  was  made  provisional  president 
and  later  he  resigned  with  a  recom- 
mendation to  put  Mr.  Yuen  Shi  Kai  in 


front,  which  the  people  agreed.  This 
was  in  the  February,  1912.  Our  work 
in  the  revolution  is  thus  accomplished. 
Devoted  to  straightening  up  the  coun- 
try, the  new  government  sent  us 
abroad. 

"Since  our  entry  in  the  Western  Elec- 
tric Company  we  are  quite  interested  in 
our  work  and  under  the  systematic  and 
efficient  instructions  we  are  quite  sure 
that  in  course  of  time  we  shall  probably 
be  the  pioneers  in  China. 

"Trusting  this  will  give  you  a  fair 
idea  of  who  we  are  and  why  we  join 
the  telephone  engineering  course  here,  we 
remain       Yours  cordially, 

"N.  Chung, 
"F.  B.  Dunn." 


ARTISTIC  REST  STATIONS  IN  PASADENA 


No  more  does  the  wornout  street  car 
from  the  '80s  serve  as  a  resting  place  for 
street  car  patrons  in  Pasadena,  Cal.,  and 
the  rough  and  ready  benches  provided 
for  the  same  purpose  by  local  advertisers 
and  inscribed  with  advice  about  pills  or 
"gent's  furnishings" — all  these  must  go. 
Such  makeshift  waiting  places  for  street 
car  patrons  are  now  being  replaced  by 
concrete    structures    of    Mission    design 


with  red  tiled  roofs.  The  Pacific  Electric 
Railway  Company  has  a  real  interest  in 
Pasadena,  and  will  add  to  its  popularity 
by  these  structures,  which  ornament  the 
beautiful  neighborhood  through,  which 
its  line  passes.  It  is  "good  business"  in 
the  highest  sense  to  make  improvements 
which  appeal  to  the  good  will  of  the  com- 
munity in  which  a  firm  or  corporation 
operates. 


STREET    CAB    PATBONS    IN    PASADENA    APPRECIATE    THESE    ARTISTIC    BEST    STATIONS 


POPULAR  ELECTRICITY 


445 


Electrical  Treatment  of  Children 


In  the  August  issue  mention  was  made 
of  certain  experiments  in  the  stimulation 
of  the  growth  of  babies  by  means  of  high 
frequency  currents.  These  were  made 
by  Mr.  T.  Thorne  Baker,  who  frequently 
performs  more  or  less  spectacular 
"stunts"  of  this  nature  for  his  paper,  The 


CHILD  IN  AN  ELECTRIFIED  CAGE 

Daily  Mirror  of  London.  We  now  have 
a  photograph  and  some  further  details 
of  this  interesting  work  to  present. 

The  experiments  have  been  conducted 
in  some  cases  with  his  own  little  daugh- 
ter of  five,  Yvonne  Baker.  These  ex- 
periments, says  Mr.  Baker,  are  the  first 
of  their  kind,  and  he  now  expects  shortly, 
in  conjunction  with  a  medical  man,  to 
start  treating  the  first  of  the  babies  who 
really  need  the  treatment — babies  who 
are  thin,  anemic  and  underweight. 

Seated  in  a  grim  looking  cage  sur- 
rounded with  wires,  little  Yvonne  Baker 
underwent  for  five  minutes  recently  the 
high-frequency,  electro-magnetic  treat- 
ment, and  at  the  same  time  "sat"  for  her 
photograph.  One's  imagination  was 
stimulated  by  the  wire  cage,  the  crack- 
ling blue  sparks  from  the  giant  coil,  the 


sense  of  mystery  and  unknown  power 
which  the  apparatus  radiated.  What 
would  an  old-fashioned  mother  have 
thought  could  she  have  seen  this  modern 
method  of  strengthening  babies  ? 

Little  Yvonne,  after  the  experiment, 
gave  her  impressions  to  the  photogra- 
pher. While  she  was  in  the  cage  her 
father  put  in  a  helium  vacuum  tube,  and 
it  glowed  brightly,  show- 
ing the  electrified  at- 
mosphere. "I  felt  love- 
ly all  the  time,"  said 
Yvonne.  "It  made  #  me 
feel  very  happy.  I  should 
have  liked  to  go  to  sleep 
there,  it  was  so  comfort- 
able. I  love  having  'lec- 
t  r  i  c  currents."  Really 
she  felt  nothing  at  all, 
but  she  imagined  all  this. 
There  is  no  pain  or 
danger  in  the  treatment. 
The  babies  will  be  placed 
in  a  cot  in  the  wired  in 
cage  for  ten  minutes 
each  day.  The  doctor 
will  weigh  them  and 
carefully  report  upon 
their  progress.  In  the 
cage  electro-magnetic 
waves  are  set  up  in  the  ether,  these 
waves  moving  in  all  directions  hundreds 
of  thousands  of  times  a  second.  "Labor- 
atory experiments  have  shown  me,"  says 
Mr.  Baker,  "that  these  currents  improve 
the  circulation  of  the  blood  and  there- 
fore increase  the  vitality  of  the  infant 
under  treatment." 


Outdoor  Electric  Advertising 

No  other  form  of  outdoor  advertising- 
is  at  present  so  free  from  criticism  and 
antagonism  from  esthetic  reform  organ- 
izations as  electric  advertising.  On  civic 
grounds  electric  advertising  is  generally 
recognized  as  highly  desirable.  It  is  the 
one  advertising  medium  which  at  the 
same  time  serves  a  distinct  commercial 
service  and  renders  a  distinct  public  serv- 
ice in  lighting  the  thoroughfare. 


College  Training  of  Electrical  Engineers 

By  A.    C.   SCOTT,   President   of   the  Scott  Engineering   Company 


Extracts  from  "Addresses  to  Engineering  Students,"  edited  by  Waddell  and 
Harrington,  consulting  engineers.  This  is  the  third  of  a  series  of  similar  articles  by 
prominent  educators  and  business  men,  which  will  be  especially  interesting  to  boys 
and  young  men  zvho  contemplate  following   the   engineering  profession. — Editorial 

Note.  __^ 

technical  school 
properly  prepare  its 
students  for  their 
life  work  as  en- 
gineers ? 

Does  the  sequence 
of  courses  taught, 
and  do  the  methods 
of  teaching  afford 
the  maximum  op- 
portunity for  the 
student,  when 
viewed  from  a  com- 
mon meeting  point 
of  the  psychological 
and  p  e  d  a  g  o  g  ical 
standards  within  the 
college,  and  the 
practical  or  operat- 
ing standards  out- 
side it? 

Such  questions  as 
these,  or  something 
akin  to  them,  have 
of  late  been  the 
source    of    volu- 


Lord  Kelvin  said 
that  the  first  object 
of  an  education  is 
"to  enable  a  man  to 
live,"  and  the  sec- 
ond, "to  assist  other 
men  to  live."  The 
truthfulness  of  this 
statement  is  no- 
where more  appar- 
ent than  when  con- 
sidered with  respect 
to  the  engineer  of 
the  present  time;  to 
him  is  due,  more 
than  to  any  other, 
the  great  improve- 
ments in  communi- 
cation, transporta- 
tion, illumination, 
and  sanitation, 
which  so  manifestly 
assist  other  men  to 
live.  Moreover,  it 
must  be  admitted 
that  the  phenomenal 
advance  made  in  electrical  engineering 
within  the  past  few  years  has  brought 
comforts  and  luxuries  to  the  public  at 
large  never  before  considered  possible. 

It  has  been  well  said  that  "the  recent 
rapid  development  of  the  electrical  indus- 
try owes  its  vitality  to  the  engineering 
school.  Its  graduates  have  done  the 
designing,  constructing,  operating,  and 
directing  which  have  made  possible  the 
rapid  progress  and  wise  extension  in  the 
use  of  electricity." 

Granting  that  this  is  true,  the  questions 
of  vital  interest  and  importance  at  present 
are: 

Does  the  average  university  or  college 


minous  and  no  doubt  profitable  discus- 
sion, although  a  digest  of  papers  recently 
published  appears  to  show  that  no  com- 
mon ground  of  agreement  has  yet  been 
reached. 

A  few  years  ago  the  manufacturers 
and  heads  of  corporations  gave  the  col- 
lege graduate  but  little  encouragement, 
because  they  did  not  appreciate  the  value 
of  concentrated  theory ;  the  probable  rea- 
son why  today  they  are  saying,  "Give  us 
technically  educated  men,"  and  are  fill- 
ing vacancies  in  their  factories  and  sys- 
tems with  college  men,  is  on  the  one 
hand  that  the  college  is  constantly  en- 
deavoring to  improve  methods  of  instruc- 
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tion,  including  such  practical  testing  and 
laboratory  work  as  will  be  more  in  line 
with  their  requirements,  and  on  the  other, 
the  manufacturer  or  corporation  manager 
is  becoming  educated  to  recognize  the 
importance  of  sound  theoretical  training. 

The  most  potent  criticisms  by  large 
manufacturers  and  property  managers  of 
their  college  graduate  employees,  at  the 
present  time,  appears  to  be  that  they 
lack  a  certain  kind  of  human  common 
sense,  and  that  they  do  not  know  how 
to  adapt  themselves  to  new  conditions, 
or  to  adjust  their  personalities  to  the 
wishes  of  their  superiors ;  that  they  lack 
most  decidedly  the  ability  to  direct  men, 
and  are  loath  to  assume  responsibility 
which  requires  originality  or  initiative  on 
their  part. 

To  meet  such  deficiencies,  several  of. 
the  large  concerns  have  established  spe- 
cial apprenticeship  courses,  and  it  has 
recently  been  shown  that  with  one  large 
company,  of  those  who  finished  the  ap- 
prenticeship course,  50  per  cent  are  now 
with  the  company,  and  the  others  are 
with  operating  or  electrical  supply  com- 
panies, or  are  acting  as  consulting  engi- 
neers or  instructors. 

The  apprenticeship  course  attests  the 
validity  of  the  criticism,  but  there  are 
grades  of  adverse  criticism,  and  it  ap- 
pears that  the  sort  presented  is  the  best, 
for  the  following  reason :  A  student 
passes  from  three  or  four  years  of  cram- 
ming, memorizing  effort,  in  the  high 
school.  During  the  first  two  years  of 
his  college  course  he  is  .likely  to  go  on 
memorizing  as  in  the  high  school,  and 
does  not  really  learn  how  to  study  or 
concentrate  his  mind  on  the  work  before 
him  until  some  time  during  the  junior 
year,  or  possibly  the  senior  year.  As  a 
matter  of  fact,  it  appears  that  there  is 
not  sufficient  time  for  him  to  obtain  a 
knowledge  of  the  fundamental  principles 
underlying  a  broad  education  in  engineer- 
ing, and  at  the  same  time  carry  on  work 
involving  much  originality,  or  the  direc- 
tion of  men.  Therefore,  the  criticism  of 
the  manufacturers  in  general  of  college 


graduates  is  what  one  familiar  with 
professional  college  work  might  expect. 
There  appears  to  be  no  doubt,  however, 
in  the  minds  of  all  that  fundamental  prin- 
ciples of  mathematics,  mechanics,  physics, 
chemistry,  English,  foreign  languages 
and  political  science  are  a  necessary  part 
of  the  engineering  graduate's  proper 
training,  as  well  as  the  more  specialized 
subjects  of  engineering. 

I  am  thoroughly  of  the  opinion,  there- 
fore, that  the  average  technical  college 
does  not  properly  prepare  students  for 
their  future  work  as  electrical  engineers. 
The  chief  reason  is  that  an  attempt  is 
made  to  complete  subjects  in  a  four-year 
course  which,  if  properly  taught,  would 
require  fully  six  years.  It  is  no  wonder 
the  student  does  not  develop  the  spirit 
of  original  research — he  has  no  time  to 
do  anything  but  attend  lectures  in  the 
morning  and  laboratory  practice  in  the 
afternoon  for  six  days  per  week,  and 
even  at  that  pace  does  not  properly  cover 
the  ground.  The  electrical  engineer  must 
be  more  of  an  all-round  engineer  than 
any  other;  he  must  not  only  have  the 
fundamental  knowledge  of  theoretical 
and  applied  electricity,  but  in  addition 
must  be  reasonably  familiar  with  much 
of  civil,  steam,  hydraulic  and  gas  engi- 
neering. 

With  the  ever-increasing  additions  to 
the  present  great  store  of  technical 
knowledge,  I  have  no  hesitancy  in  ex- 
pressing my  belief  that  the  institutions 
that  are  in  the  lead  with  a  five  or  six 
year  technical  course  will  readily  find  bet- 
ter positions  for  graduates  than  will  the 
others.  It  certainly  appears  reasonable 
that  in  an  institution  having  well-equipped 
laboratories  and  a  corps  of  competent 
instructors,  it  is  possible  for  the  student 
during  the  one  or  two  extra  years  to  do 
much  more  for  himself  than  would  he 
possible  in  the  same  lime  after  leaving 
at  the  end  of  a  four  year  course  with 
what  amounts  to  a  too  hastily  swallowed 
dose  of  everything  taken:  this  is  evi- 
denced not  Infrequently  by  cases  of  acute 
mental  indigestion  and,  as  complained  of 
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by  the  manufacturers,  an  utter  lack  of 
originality,  judgment,  or  logic  in  meet- 
ing shop  requirements. 

The  longer  course  gives  the  student 
time  for  some  attention  to  athletics,  social 
functions,  perusal  of  current  engineering 
literature,  a  better  training  in  culture  sub- 
jects, and  a  much  more  thorough  training 
in  theoretical  and  applied  engineering, 
than  a  four  year  course.  My  view  of  the 
situation,  considering  the  best  interests  of 
the  students,  is  that  any  college  offering 
technical  courses  leading  to  an  electrical 
engineering  degree  should  require  the 
equivalent  of  a  five  year  course  to  obtain 
the  B.  S.  degree  in  electrical  engineering, 
with  the  further  provision  that  the  E.  E. 
degree  be  allowed  for  an  additional  year 
of  study  involving  a  thesis  covering 
original  research  work;  maintaining  the 
standard  entrance  requirements  as  at 
present  and  the  same  for  all  students. 

So  far  as  laboratory  courses  are  con- 
cerned, I  believe  it  to  be  possible  to  meet 
the  criticisms  of  employers  of  students  to 
some  extent.  In  some  of  the  engineering 
laboratories  the  students  have  nearly  all 
connections  made  for  them,  and  their 
chief  duty  one  and  all  in  a  test  is  to  read  ■ 
instruments  and  record  their  readings.  I 
think  that  is  the  limit  of  poor  laboratory 
instruction.  The  student  regards  it  as 
a  special  dispensation  at  the  time,  but  if 
he  is  required  to  direct  a  shop  test  later 
on,  he  will  no  doubt  act  as  though  devoid 
of  "human  common  sense."  He  does  not 
know  what  to  do,  much  less  how  to  direct 
others.  The  laboratory  course  that  will 
most  nearly  meet  the  adverse  criticism  of 
employers  today  is  the  one  wherein  the 
students  are  required  to  make  all  machine 
and  instrument  connections,  and  also  that 
requires  some  one  of  the  members  of  a 
section  to  act  as  director  of  the  test  at 
every  period,  and  be  responsible  to  a  rea- 
sonable extent  for  the  use  of  machines 
and  instruments.  This  arrangement  is 
not  intended  to  relieve  the  instructor 
from  his  duties  in  the  least ;  on  the  con- 
trary, it  may  add  something  to  them,  for 
the  student  whose  turn  it  may  be  to  direct 


the  test  should  confer  with  him  before- 
hand in  order  to  be  sure  that  he  under- 
stands the  test  completely,  and  also  to 
learn  what  instruments  are  available  for 
the  test. 

It  is  only  by  actually  directing  men 
that  one  learns  how  to  do  it,  and  if  the 
students  gain  some  practice  in  this  way 
in  the  laboratory  they  may  be  less  criti- 
cised after  entering  practical  work. 

Unique  Electric  Sign 

The  huge  bell  of  green  glass  shown  in 
this  illustration  is  a  duplicate  on  a  large 
scale  of  the  bronze  Mission  bells  which 
have  been  set  up  at  frequent  intervals  on 
the  highway  which  links  the  old  Spanish 
missions  in  California,  a  popular  auto- 
mobile road  known  as  El  Camino  Real,  or 
the  King's  Highway.    As  these  signs  are 


BELL  SIGN  OF  A  SANTA  BARBARA  GARAGE 

so  frequent  as:  to  be  well  known  land- 
marks, a  Santa  Barbara  garage  has 
adopted  the  emblem  as  its  advertising 
sign,  thus  securing  a  large  amount  of 
free  advertising.  The  garage  is  on  the 
road  to  the  Santa  Barbara  Mission  and 
so  the  electric  sign  takes  its  place  in  line 
with  the  familiar  roadmarks. 
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Recording  Eclipse  with  Selenium 
Cell 

Taking  the  effect  of  the  eclipse  of  the 
sun  by  means  of  selenium  is  a  very  novel 
method  which  M.  Ancel  recently  used  at 
Paris.  Seeing  that  more 
or  less  current  will  pass 
through  a  selenium  cell 
according  to  the  amount 
of  light  falling  upon  it, 
he  applied  the  idea  by 
throwing  the  sun's  rays 
upon  a  very  sensitive 
cell  and  measuring  the 
effect  of  the  light  by  re- 
cording electrical  instru- 
ments. This  he  was  able 
to  carry  out  with  good 
success  in  the  suburbs, 
where  he  had  erected  a 
the  middle  of  the  fields. 


RECORDING  AN  ECLIPSE  WITH  SELENIUM  CELL 


shelter  tent  in 
In  front  of  the 
tent  was  a  mirror  moved  by  clockwork, 
so  that  it  followed  the  sun  exactly  and 


electric  recording  apparatus  and  bat- 
teries. The  recorder  worked  upon  a 
moving  paper  band  and  traced  a  line 
showing  the  strength  of  the  light. 


Corn    Cure    Advertising    Device 


An  unusual  advertising  device  for  call- 
ing attention  to  a  corn  cure  is  the  subject 
of  a  patent  issued  to  John  Jay  Lepper, 
Milwaukee,  Wis. 

A  hollow  member  representing  a  per- 
son's foot  is  surmounted  by  a  moving  fig- 
ure representing  his  Satanic  Majesty.  In 
his  hand  is  a  spear.  With  great  regu- 
larity he  brings  the  point  of  the  spear 
down  upon  an  offending  corn,  when. 
upon  withdrawing  it,  an  electric  spark 
is  produced  between  the  corn  and  the 
spear  point.  Within  the  foot  form  is  a 
small  motor  and  a  lamp. 


HOW  ONE  MIGHT  SUPPOSE  THE  STING  OF  A  CORN 
IS  PRODUCED 

kept  its  light  thrown  upon  the  selenium 
cell,  this  being  placed  on  a  table  at  the 
front  of  the  tent.     Inside  was  set  up  the 


Boron  in  Cast  Copper 

Recently  a  step  of  great  importance 
has  been  made  in  the  casting  of  copper. 
It  was  formerly  impossible  to  obtain  a 
cast  copper  having  the  density  and  elec- 
trical conductivity  of  the  drawn  pun-  cop 
per.  Now,  through  the  use  of  boron, 
copper  may  be  cast  of  high  conductivity, 
high  density  and  freedom  from  blo\l 
holes. 
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At  the  top  is  seen  the  Keokuk  development  as  it 
will  appearwhencompleted.  In  the  center  are  the 
first  seven  units  of  the  power  house  showing  form 
work  for  intake  and  pit  linings  in  place;  also  the 
interior  of  a  scroll  chamber  around  a  turbine:  the 
water  will  flow  around  this  chamber  away  from 
the  observer.  At  the  bottom  is  a  view  of  the  dam. 
from  the  up-stream  side  taken  Feb.  28,  1912. 


Immense  Generators  of  the  Keokuk  Plant 


ONE    OF    THE    KEOKUK    GENERATORS    WHICH    MEASURES    30    FEET 
IN    DIAMETER    AND    WEIGHS    OVER    600,000    POUNDS 


by    forged 


The  largest  power  house  in  the  world, 
where  will  be  wrested  from  the  "Father 
of  Waters"  the  largest  single  conserva- 
tion of  energy  ever  harnessed,  will  be 
installed  ultimately  30  immense  vertical 
waterwheel  type  alternating  current  gen- 
erators that  rank  as  mammoths  among 
machines  for  generating  electric  current. 
These  gen- 
erators will 
be  placed  in 
the  hydro- 
electric 
power  house 
at  Keokuk, 
la.  When 
c  o  m  p  leted 
this  build- 
ing will 
measure 
1,750  feet 
long  by  123  feet  wide  by  133  feet  high 
above  the  foundations,  and  the  plant  will 
develop  with  the  final  entire  installation 
over  300,000  horsepower.  This  gigantic 
concentration  of  energy  is  to  reach  out 
and  wrestle  with  the  machinery,  light- 
ing and  traffic  of  towns  and  cities  within 
a  zone  of  1 50  miles  or  more  from 
Keokuk. 

In  the  March  issue  of  this  magazine 
an  article  of  some  length  treated  of  this 
immense  project.  .  Some  later  pictures 
have  been  received,  however,  showing 
the  present  stage  of  the  development, 
which  are  reproduced  on  the  opposite 
page.  Also,  a  little  additional  informa- 
tion concerning  the  gigantic  dynamos  or 
generators  will  be  of  interest. 

The  initial  installation  of  electric  gen- 
erating units,  built  by  the  General  Electric 
Company,  will  include  fifteen  alternators 
direct  connected  to  the  same  number  of 
vertical  hydraulic  reaction  turbines  of 
the  single  runner  type,  which  will  occupy 
the  north  half  of  the  power  station. 
Each  turbine  and  generator  will  form  an 


independent  unit.  Each  wheel,  mounted 
on  a  vertical  shaft  25  inches  in  diameter, 
in  a  spiral  chamber  21  feet  three  inches 
in  diameter  and  molded  in  the  concrete 
substructure,  will  operate  at  a  constant 
speed  of  57.7  revolutions  per  minute  and 
will  have  a  normal  capacity  of  10,000 
horsepower. 

The  gen- 
erators are 
to  be  in- 
stalled o  n 
top  the 
wheel  pits 
d  i  r  e  c  1 1  y 
over  the 
turbines  and 
will  be  di- 
rect con- 
nectedto  the 
vertical 
steel    flanged 


wheel    shaft 
couplings. 

The  rotors  of  the  generators  operat- 
ing at  slow  speed  accounts  in  a  measure 
for  the  great  size  of  the  machines  at 
their  rated  capacity,  as  will  readily  be 
understood  by  engineers.  The  gener- 
ators measure  32  feet  in  diameter  by 
twelve  feet  high,  and  the  total  weight  of 
each  machine  is  over  600,000  pounds. 
Fifteen  to  20  freight  cars  are  required 
to  transport  one  complete  generator 
when  dismantled,  the  shipping  weight  of 
which  is  nearly  700,000  pounds.  About 
400  cars  and  25  locomotives  will  he 
needed  to  haul  the  shipment  of  the  entire 
equipment  of  electrical  apparatus  for  the 
first  half  of  the  installation.  These  cars 
and  locomotives  all  coupled  together 
would  form  a  train  q-\|  miles  long. 

Notwithstanding  the  moderate  speed 
of  the  generator  rotor,  owing  to  its 
great  diameter  the  peripheral  velocity  is 
relatively  high.  Should  a  fly  crawl  in 
onto  the  outside  oi  the  rotor  and  it  -tart 
suddenly,  he  would  he  whirled  around  at 
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the  rate  of  52l/2  miles  per  hour,  provided 
he  could  hang  on.  Walking  on  the  ceil- 
ing is  an  everyday  occupation  for  the  fly, 
but  hanging  on  a  merry-go-round  where 
the  centrifugal  force  tending  to  throw 
him  off  would  amount  to  nearly  500 
pounds  is  not  usually  included  in  the 
fly's  stock  of  legerdemain.  He  might  as 
well  try  to  carry  a  fat  man  on  his  back. 


Ohio  Electric  Light  Association 

Ohio  has  been  called  the  "Mother  of 
Presidents,"  so  many  of  the  nation's  ex- 
ecutives have  come  from  this  state.  Ohio 
never  does  things  by  halves  and  the  Ohio 
Electric  Light  Association  convention  at 
Cedar  Point,  July  16  to  19,  was  a  sample 
of  some  of  the  state's  energy  active  in  the 
electrical  field. 

The  membership  is  made  up  of  men 
connected  with  the  electric  light  and 
power  plants,  large  and  small,  scattered 
over  the  state.  This  year  the}'  elected  as 
their  president  Mr.  J.  C.  Martin,  of  Wil- 
mington, Ohio,  to  succeed  Mr.  W.  C. 
Anderson,  of  Canton. 

Only  twelve  years  after  the  first  com- 
mercial central  station  was  built  in  Ap- 
pleton,  Wis.,  in  1882,  the  Ohio  association 
was  formed,  making  it  easily  a  pioneer 
among  the  many  strong  state  associations 
which  grew  up  later.  No  small  portion 
of  its  success  has  been  due  to  its  secre- 
tary-treasurer, Mr.  D.  L.  Gaskill,  who 
has  held  the  position  for  many  years. 

That  the  farmer  can  make  profitable 
use  of  electricity  was  evidenced  in  one 
paper,  "Electricity  in  Rural  Districts,"  by 
J.  C.  Matthieu,  of  the  Dayton  Light  and 
Power  Company. 

"The  possibilities  of  electricity  on  the 
farm  have  not  as  yet  been  scratched," 
says  Mr.  Matthieu.  "The  farmer  is  one 
of  the  first  to  adopt  modern  practice  if  he 
is  but  shown.  Irrigation  is  destined  to 
become  one  of  the  most  important,  if  not 
the  most  important,  economic  factors  of 
the  country ;  water,  when  and  where  you 
want  it,  will  act  as  a  governor  regulating 
that  great  machine — the  farm. 


"In  the  state  of  Ohio  there  are  an  in- 
numerable number  of  truck  farms  where 
success  depends  a  great  deal  upon  the 
amount  of  rain  that  falls  each  month  and 
at  the  proper  time.  Truck  garden  crops 
demand  even  distribution  of  from  one  to 
five  inches  of 'water  per  month.  Rainfall 
estimated  over  six  months  for  a  period 
of  28  years  throughout  Ohio  is  approxi- 
mately 3^4  inches  per  month,  an  excess 
precipitation  often  following,  a  period  of 
drought  and  vice  versa. 

"Experience  has  shown  a  crop  increase 
of  from  25  to  100  per  cent  with  plentiful 


D.  L.  GASKILL 

wetting  of  the  ground  at  plant  setting 
and  regularly  applied  irrigation  of  two 
or  three  inches  of  water  per  week  in  one 
to  three  applications,  depending  upon  the 
weather  and  rainfall. 

"In  some  instances  motors  are  used  to 
increase  circulation  of  the  water  in  heat- 
ing pipes  in  greenhouses,  thereby  saving 
the  coal  bill.  The  very  fact  that  the  pump 
can  be  left  without  an  attendant,  running 
at  any  hour  of  the  day,  is  what  appeals  to 
the  farmer.  And  he  can  use  a  portable 
motor  upon  feed  grinders,  hay  presses, 
silage  grinders,  threshing  machine,  corn 
shellers,  etc. 
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Surface    Cars    on    an    Elevated 
Line 


There  has  recently  been  opened  in  Bos- 
ton another  section  of  the  fast  growing 
rapid  transit  system  of  the  city,  under 
the  control  of  the  Boston  Elevated  Rail- 
way Company.  This  is  the  East  Cam- 
bridge   elevated    extension,    which    is    a 


on  an  ornamental  concrete  viaduct  about 
1,700  feet  long,  said  to  be  the  longest 
concrete  bridge  in  the  country.  Near  the 
Boston  end  is  a  Strauss  trunnion  bascule 
drawbridge,  electrically  operated. 

By  means  of  automatic  interlocking 
devices,  steel  bumpers  are  raised  from 
between  the  rails  of  each  track,  elimi- 
nating clanger  from  the  car  approaching 


Copyrif/lit  bi/  Boston  Photo  Xetrs  Co. 

NEW  ELEVATED  TROLLEY  LINE— CHAKLES    STREET    CURVE— SHOWING    CONCRETE    VIA- 
DUCT  IN   DISTANCE 


double  tracked  elevated  structure  for  sur- 
face cars  only,  the  cars  being  specially 
built  heavy  steel  conveyances  of  the 
familiar  trolley  type,  with  sliding  end 
doors  controlled  from  either  end,  and 
having  concrete  floors.  This  line  extends 
from  Lechmere  Square,  East  Cambridge, 
through  the  West  End  of  Boston  to  the 
North  Station,  where  it  connects  with  the 
elevated  and  subway  systems. 

It  was  built  under  the  direction  of 
George  A.  Kimball,  chief  engineer  of  ele- 
vated and  subway  construction,  by  the 
Boston  Elevated  Company.  It  is  t.t8 
miles  in  length  and  has  2.51  miles  of 
single  track.    It  crosses  the  Charles  River 


an  open  draw.  The  bridge,  therefore, 
cannot  be  raised  unless  signals  are  set  at 
danger  and  bumpers  are  raised  to  pro- 
tective positions.  Except  for  the  portion 
over  the  river,  this  elevated  trolley  struc- 
ture has  a  concrete  floor  and  the  track. 
of  85  pound  A.  S.  C.  E.  tee  rail,  is  laid 
in  rock  ballast.  The  cost,  exclusive  of 
power,  cars,  etc.,  was  $3,500,000. 

One  very  interesting  feature  of  the  via 
duct  structure  is  the  huge  hinge  that  is 
embedded  at  the  base  of  ever)  arch  where 
the  span  rests  upon  the  pier.  Full)  five 
feet  wide  and  nearh  six  feet  tall,  these 
hinges  are  intended  to  take  up  the  motion 
of  expansion  and  contraction  oj  the  huge 
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mass  of  reinforced  concrete  in  each  arch. 
That  these  are  the  hardest  hinges  to  move 
that  have  ever  been  conceived  may  be 
seen  from  the  fact  that  the  steel  pin 
which  joins  the  two  leaves  of  the  hinge 
can  support  2,000,000  pounds  and  this 
weight  is  necessary  to  move  the  hinge  a 
half  inch. 


Scientists  Listen  to  Light's 
Noises 

Great  interest  has  been  aroused  in 
scientific  circles  by  the  exhibition  at  the 
optical  convention  held  recently  in  South 
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PROF.   D'ALBE'S  APPARATUS 

Kensington  of  the  octophone,  an  instru- 
ment which  makes  light  audible.  It  is 
the  invention  of  Prof.  E.  E.  Fournier 
d'Albe,  B.  Sc,  M.  R.  I.  A.,  lecturer  on 
physics  at  the  University  of  Birmingham, 
formerly  secretary  of  the  Dublin  Society 
for  Psychical  Research. 

The  octophone  is  a  cameralike  box 
from  which  come  two  wires  with  highly 
sensitive  receivers  at  the  ends.  If  you 
are  blindfolded  and  place  the  receivers  to 
your  ears  and  a  piece  of  blotting  paper 
is  placed  between  the  box  and  an  arc 
lamp  you  hear  a  ticking  or  grating  sound 
— in  fact,  you  "hear"  the  shadow  pass- 
ing. On  a  moonlight  night  one  may  hear 
the  moon,  while  the  sun  makes  a  tremen- 
dous noise  like  a  cataract. 

The  octophone  can  locate  the  light  of 
stars  invisible  through  the  telescope. 

A  stone  blind  young  man  stood  with 
the  receivers  to  his  ears.     Between  him 


and  the  windows  people  passed  at  inter- 
vals. He  always  detected  their  passing, 
exclaiming,  "That's  a  man!"  Walking 
with  the  instrument,  he  always  found  a 
window  by  the  noise  caused  by  the  light, 
although  he  lives  in  perfect  darkness. 

Prof.  d'Albe  hopes  his  discovery  can 
be  greatly  utilized  for  the  benefit  of 
the  totally  blind. — Dr.  Leonard  Keene 

HlRSCHBERG. 


Flies   Avoid    Fan    Breeze 

The  electric  ceiling  can  be  recom- 
mended without  qualification  as  a  sub- 
stitute for  a  screen  door.  Flies  plainly 
show  their  dislike  for  the  breeze  from 
a  fan,  and  this  has  led  bakeries,  restau- 
rants and  candy  stores  to  appropriate  the 


FANS  KEEP  OUT  THE  FLIES 

idea.  One  very  serviceable  place  to  in- 
stall the  fan  is  at  the  ceiling  of  the 
entrance  to  the  store. 


Electric 


Line    Up    Mt. 
ington 


Wash- 


Plans  have  been  completed  by  the  Bos- 
ton &  Maine  Railroad  for  a  unique  sum- 
mer hotel  to  be  erected  on  the  summit 
of  Mount  Washington,  and  to  be  reached 
by  a  scenic  electric  railway  almost  20 
miles  long,  which  will  circle  the  mountain 
2.V2  times. 


The  Electro-Magnet  a  Veritable 
Aladdin's  Lamp 


By  GEO.  J.  KIRCHGASSER 


In  the  early  part  of  the  nineteenth 
century — 1820,  to  be  more  exact — it  was 
discovered  that  a  bar  or  rod  of  iron  could 
be  magnetized  by  passing  an  electric  cur- 
rent through  a  coil  or  spiral  of  wire  sur- 
rounding the  bar  or  rod.  This  results  in 
an  electro-magnet,  developments  of 
which  are  responsible  for  our  great  indus- 
trial advances.  The  electro-magnet  is  the 
basis  of  modern  electrical  industry. 
Electrical  investigators  in  all  branches 
have  produced  marvels  since  the  dis- 
covery of  the  electro-magnet. 

Morse  made  all  of  us  kin  when  he 
adapted  the  electro-magnet  to  the  tele- 
graph. Bell  made  whispering  galleries 
of  the  country  by  adapting  another  form 
of  electro-magnet  to  produce  the  tele- 
phone. When  you  go  calling  an  electro- 
magnet, actuated  by  the  small  push  but- 
ton, announces  your  coming. 

The  electric  telegraph  consists  simply 
of  an  electro-magnet  placed  at  a  receiv- 
ing station,  the  iron  bar  core  of  which  is 
attracted,  making  a  clicking  noise  each 
time  a  small  hand  switch  or  key  is  closed 
at  a  sending  station.  The  clicks  of  the 
iron  core,  translated  by  the  Morse  code, 
transmit  the  message. 

The  dynamo  or  generator  which  pro- 
duces the  electric  current  for  the  light- 
ing of  our  homes,  offices,  stores,  etc.,  and 
the  motors  for  operating  our  streets  cars 
and  the  machines  of  our  factories,  con- 
sists essentially  of  two  electro-magnets, 
the  rotating  armature  and  the  stationary 
field  poles  being  usually  built  of  shoot 


steel  or  iron  around  which  insulated 
wires  or  conductors  are  placed. 

As  late  as  ihe  year  1895  the  prospect 
of  adapting  the  motor  widely  for  indus- 
trial purposes  seemed  slight.  At  that 
time  it  would  have  been  ridiculous  to  pre- 
dict its  almost  universal  present  day 
application.  An  electro-magnet,  a  very 
small  one,  was  again  mainly  responsible 
for  making  the  motor  generally  appli- 
cable. Before  Mr.  Harry  H.  Blades 
invented  the  adaption  of  the  "no-voltage 
release  electro-magnet"  with  the  starting 
rheostat  of  the  motor  all  sorts  of  dangers 
were  concerned  with  every  motor  instal- 
lation. They  were  liable  to  burn  out,  to 
run  away  and  to  fly  to  pieces. 

The  design  of  Mr.  Blades,  which  is 
adapted  universally  now,  is  illustrated  in 
Fig.  1.  Here  the  electro-magnet  referred 
to  is  seen  at  the  right  side  and  con- 
sists of  a  spool  wound  with  a  coil  of  small 
wire.  This  winding  is  connected  in  cir- 
cuit with  the  wires  which  carry  current 
to  the  field  coils  of  the  motor  and  when 
current  passes  through  it  the  iron  pieces 
seen  at  the  ends  of  the  spool  become 
strong  magnets.  The  handle  at  the  lot! 
is  for  starting  the  motor  gradually,  a-  it 
passes  'over  the  contact  buttons.  In  its 
extreme  right  or  "full  on"  position  the 
electro-magnet  grasps  and  holds  the  lever 
against  the  action  of  a  spring.  As  long 
as  everything  is  all  right  and  current 
flowing  to  the  motor  the  electro-magnet 
holds  the  lever  in  the  "full  on"  position. 
If  the  current  is  accidentally  cut  off  the 
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FIG.   1.     ELECTRO-MAGNET  ON  A  MOTOR  STARTER         FIG.   S. 


electro-magnet  is  de-energized  and  lets  go 
of  the  lever,  which  flies  back  to  the  "off" 
position.  Then,  when  the  current  comes 
on  to  the  line  again  the  motor  will  not 
start  until  the  lever  is  thrown  over  by  an 
attendant  slowly,  from  button  to  button, 
so  as  not  to  allow  a  rush  of  current 
through  the  motor  and  burn  it  out.  This 
device,  small  as  it  may  seem,  has  meant 
more  to  the  application  of  motor  drive 
than  anything  else. 

Besides  its  use  on  the  simple  hand 
operated  motor  starters,  the  electro-mag- 
net has  been  adapted  in  various  designs 
to  all  kinds  of  motor  controlling  devices. 
Fig.  2  shows  an  automatic  motor  starter 
or  self-starter,  the  principal  feature  of 
which  is  the  electro-magnet  mounted  on 
the  right  side.  Small  wires  which  con- 
trol the  current  to  the  electro-magnet  can 
be  carried  to  any  or  several  points,  and 
permit,  by  simply  pushing  a  button  or 
closing  a  small  switch,  of  starting  the 
motor  from  a  distant  place.  This  is 
called  remote  control.  The  magnet 
pulls  up  its  iron  core,  which  is  retarded 
by  an  air  dash-pot  in  this  case,  and 
closes  the  successive  fingers  at  the  top 
of  the  panel  and  brings  the  motor  from 
rest  to  full  speed.  If  the  current  supply 
is  interrupted  the  magnetized  core  drops 
down  and  opens  the  finger  contacts. 


THIS   ELECTRO-MAGNET  AUTOMATICALLY 
OPERATES  THE  MOTOR  STARTER 

The  high  speed  electric  elevators 
required  in  our  tall  buildings  are  pos- 
sible only  through  the  agency  of  the  elec- 
tro-magnet. The  elevator  car  is  not 
started,  speeded  up  and  stopped  directly 
by  the  operator's  switch,  but  by  a  series 
of  electro-magnetically  operated  switches 
located  on  the  elevator  controller  near 
the  motor.  The  operator's  switch  car- 
ries the  current  to  the  magnetic  switches 
and  they  handle  the  main  currents. 

The  adaption  of  the  electro-magnet 
permits  of  the  high  speed,  easily  con- 
trolled printing  press.  The  controller 
may  be  located  on  the  wall,  and  push  but- 
ton stations  permit  of  starting,  speeding 
up,  slowing  down,  stopping,  etc.,  at  the 
will  of  the  operator.  These  stations  sim- 
ply close  or  open  small  circuits  which 
energize  or  de-energize  the  electro-mag- 
nets or  electro-magnetic  switches  of  the 
controller  which  govern  the  action  of  the 
motor  driving  the  press. 

The  above  examples  of  applications 
are  only  a  few  out  of  a  multitude,  but 
these  show  that  the  electro-magnet 
responds  to  the  various  purposes  for 
which  the  electrical  engineer  wishes  to 
use  it.  It  is  not  only  necessary  to  the 
dynamos  and  motors,  but  is  the  basis  of 
the  entire  industry  of  motor  controllers — 
it  has  been  a  veritable  Aladdin's  Lamp. 
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Audiffren  Refrigerating  Machine 

The  Audiffren  refrigerating  machine 
operates  on  the  compression  system,  using 
sulphur  dioxide  as  the  refrigerating 
agent.     It  consists  of  two  globes  joined 


METHOD   OF   OPERATION   IN   INDIA   WHERE   ELECTRICITY   IS   NOT 
ALWAYS  AVAILABLE 


by  a  hollow  shaft  which  carries  on  its 
extension  a  pulley  or  crank.  Its  external 
appearance  is  that  of  a  dumb-bell.  There 
are  no  joints,  valves,  gauges  or  stuffing 
boxes,  and  its  operation  is  simplicity  it- 
self. It  is  only  necessary  to  place  the 
machine  in  its  bearings,  fill  the  condenser 
and  refrigerator  tanks  with  water  and 
apply  the  power,  in  order  to  have  at  will, 
within  a  few  minutes,  cold  air,  cooled 
water  or  ice. 

A  pump,  the  compressor,  receives  and 
compresses  a  liquefiable  gas,  in  this  case 
sulphur  dioxide,  and  discharges  it  into 
the  condenser,  where  liquefaction  takes 
place,  the  metallic  container  being  cooled 
by  the  water  in  which  it  is  partly 
immersed.  The  resulting  liquid  passes 
through  the  hollow  shaft  into  the  refrig- 
erator, where  it  expands  again  into  a  gas 
and  is  ready  for  its  return  to  the  com- 
pressor. The  circulation  of  the  volatile 
liquid  continues  in  a  closed  cycle  front 
the  condenser  to  the  refrigerating  side 
and  return  indefinitely.    One  of  the  mosl 


novel  features  of  this  machine  consists  in 
making  the  compressor  operate  in  the 
atmosphere  which  it  compresses,  inside  of 
a  condenser  hermetically  sealed. 

An  electric  motor  is  the  most  practical 
and  convenient  means  of  supplying  the 
power  and  is  used  where 
it  is  available.  In  India, 
where  electric  power  is 
not  everywhere  available, 
the  machine  is  connected 
by  chain  to  a  tandem  bi- 
cycle operated  by  coolies. 
The  particular  machine 
set  up  in  India  is  used  to 
make  ice  for  drinking 
water  and  for  table  pur- 
poses. This  application  of 
the  Audiffren  refrigerat- 
ing machine  in  the  Orient 
s  merely  an  extension  of 
the  activities  of  the 
punkah  boy  and  his  fan. 
When  the  Audiffren 
machines  are  applied  to 
domestic  refrigeration  in 
other  countries,  they  are  mounted  di- 
rectly on  top  of  the  refrigerator,  and 
brine  is  used  in  the  cold  tank  instead  of 
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Liquid  fo  be  cooled 


SHOWING    THE    ACTION    OF    THE    AUDRIFFEN 
REFRIGERATOR 

water.  Connections  are  made  from  the 
brine  tank  down  to  the  cooling  surfaces 
placed  in  the  ice  box.  In  this  way  the  re- 
frigerator is  cooled  by  clean,  dry,  pure 
air  and  the  disagreeable  slime,  which  i^ 
bound  to  collect  from  even  the  best  ice. 
is  avoided. 
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Flexible  Lamp  Arm 

A  handy  lamp  holder  for  the  garage, 
work  bench,  lathe,  etc.,  is  here  shown. 
A  flexible  arm  is  attached  to  a  bronze 


Lamp  Adjuster 

This  illustration  shows  the  Universal 
lamp  adjuster  designed  to  be  fastened  to 
the  wall  or  ceiling  at  the  point  where  a 
movable  light  is  required.  The  arm  is 
of  polished  hard  wood  and  the  trimmings 


clamp  that  makes  it  possible  to  fasten 
the  whole  outfit  to  a  bench,  table  or  any 
material  over  which  the  three  inch  jaw 
of  the  clamp  will  fit.  From  the  plug  the 
cord  passes  through  the  interior  of  the 
arm  up  to  the  lamp. 

Portable  Polishing  and  Grinding 
Motor 

In  the  grinding  and  polishing  of  metal, 
the  electric  motor  enters  as  a  strong  com- 
petitor of  the  hand  method,  especially 
if  close,  careful  but  rapid  work  must 
be  done.  The  accompanying  illustration 
shows  a  one-half  horsepower  motor 
equipped  with  a  flexible  shaft  upon  which 
may  be  placed  a  buffer,  a  small  emery 
wheel  or  any  similar  polishing  or  grind- 
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LAMP  ADJUSTER 


are  aluminum  finished.  A  reflector  and 
wire  guard  make  the  adjuster  very  serv- 
iceable in  the  shop  or  factory. 

Water   Power   of   Iceland 


According  to  the  Icelandic  paper  Thod- 
viljinn,  a  company  has  recently  been 
formed  for  ,  utilizing  practically  all  the 
available  waterpower  in  Iceland,  aggre- 
gating 250,000  horsepower.  A  thorough 
investigation  and  study  of  the  falls  have 
been  made  by  two  Norwegian  engineers, 
Mr.  G.  Heildal  and  Mr.  T.  Krabbe.    The 


PORTABLE  POLISHING  AND  GRINDING  MOTOR 


ing  device.     The  flexible  shaft  makes  it  name    of    the    company    is    the    Iceland 

possible    to    keep    the    material    worked  Waterfalls    Company,    Ltd.     The    presi- 

upon  stationary.  The  motor  runs  at  1,750  dent  is  Mr.   Sam.  Johnson,  Christiania, 

revolutions  per  minute.  Norway. 


POPULAR  ELECTRICITY 


459 


Reciprocating  Motor  Pump 

A  novel  form  of  electric  house  pump 
is  shown  in  the  accompanying  illustra- 
tion operated  by  a  small  electric  motor 


of  a  semi-enclosed,  direct  current  type 
developing  }4  horsepower.  A  piston 
pump  is  utilized  with  a  connecting  rod 
operated  by  the  armature  shaft  of  the 
electric  motor  through  a  transmission  of 
worm  gearing. 


The  Electric  Felting  Tool 

When  a  newspaper  is  being  printed, 
the  paper  is  run  on  the  press  over  a  strip 
of  muslin,  and  beneath  the  muslin  is  a 
felt  "blanket."  In  a  short  time  the  con- 
stant pressure  of  the  inked  metal  wears 
down  the  felt,  leaving  in  the  center,  at 
the  ends  of  the  metal,  a  ridge  of  felt, 
which  corresponds  to  the  unprinted  mar- 
gin at  the  center  of  the  newspaper,  where 
it  is  folded.  If  this  narrow  strip  of  felt, 
or  "bolster,"  as  it  is  called,  is  not  kept 


down  to  the  level  of  the  blanket  the  paper 
will  crease  or  even  break  at  the  margin. 

Before  the  electric  felting  tool  was  put 
on  the  market  it  was  necessary  to  scrape 
the  bolster  or  burn  it  down  with  an  ordi- 
nary soldering  iron.  By  either  method 
the  process  was  a  slow  and  laborious  one, 
sometimes  requiring  a  man  on  each  side 
of  the  cylinder. 

In  cases  where  the  Vulcan  tool  has 
been  adopted  it  is  said  that  very  few 
minutes  are  needed  for  burning  the  bol- 
ster with  the  new  iron,  and  that,  as  it 
may  be  kept  at  an  even  temperature,  it 
has  not  the  destructive  effects  of  the  old 
soldering  iron  or  scraping  knife. 

Electric  Meat  Cutter 

The  machine  illustrated  is  a  motor 
driven  meat  cutter  made  to  slice  up  beef 
loins  and  rounds  into  nice,  even  steaks. 


USING    THE   FELTING   TOOL 


ELECTRIC   MEAT   CUTTER 

It  works  rapidly  and  takes  the  place  of 
the  knife  and  saw  in  the  retailing  of  all 
sliced  moat.  It  is  operated  b}  a  one 
horsepower  motor,  and  its  working  parts 
are  made  of  nickel  plated  steel.  ' 
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An  Electric  Scrubbing  Machine 

An  interesting  machine  has  just  been 
patented  by  E.  J.  Stewart,  an  attendant 
at  the  Vanderbilt  Clinic  in  New  York. 
It  is  an  automatic  electric  scrubbing-  ma- 


ELECTRIC    SCRUBBING   MACHINE 

chine  which  supplies  water  to  the  floor, 
scrubs  it  and  takes  up  the  dirty  water 
as  the  apparatus  is  pushed  forward  or 
backward. 

The  machine  has  a  tank  holding  about 
five  gallons  of  water, 
which  is  poured  into  it 
through  the  funnel  on 
top.  It  then  runs  from 
the  lower  corner  through 
a  valve  to  a  sprinkling 
pipe  in  front  of  a  revolv- 
ing brush,  the  flow  be- 
ing regulated  by  a  lever 
on  the  handle.  Under 
the  tank  is  a  small  elec- 
tric motor  (Y  horse- 
power) which  turns  the 


brush  at  a  speed  of  about  400  revolutions 
a  minute.  The  brush  is  seven  inches  in 
diameter,  so  its  bristles  travel  about  700 
feet  a  minute,  sweeping  up  the  water  into 
detachable  receptacles. 

By  a  simple  system  of  gears  the  brush 
can  be  adjusted  so  as  to  press  lightly  or 
strongly  against  the  floor,  and  thus  can 
be  used  effectively  until  it  is  worn  out. 

The  machine  works  the  same  in  either 
direction,  thus  obviating  the  necessity  of 
turning  it  around.  When  the  wall  has 
been  reached,  all  that  is  necessary  is  to 
swing  the  handle  over.  This  reverses 
the  action  of  the  motor  and  of  the  brush 
and  shuts  off  the  water  on  one  side  and 
turns  it  on  on  the  other.  This  keeps  the 
bristles  straight. 


Telltale  Lamp  for   Heaters  and 
Irons 


Because  the  electric  heater  or  iron 
gives  out  no  light  or  flame  we  may  some- 
times forget  to  turn  off  the  current.  It 
is  therefore  desirable  to  have  between 
the  heater  or  pressing  iron  and  the  switch 
an  incandescent  lamp  of  low  candlepower 
to  show  at  a  glance  whether  or  not  the 
current  is  on. 

This  idea  is  carried  out  in  the  Bryant 
combination  receptacle,  which  contains  a 
push  button  switch,  a  place  to  put  in  the 
heater  plug,  and  between  the  two  a 
pocket  in  the  porcelain  in  which  an  in- 
candescent lamp  is  held  by  clips.  This 
all  sets  back  flush  in  an  iron  box  in  the 
wall    just    over    the    ironing    board    or 
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heater,  and  is  covered  by  a  neat  brass 
plate  with  a  red  glass  bull's  eye  over  the 
telltale  lamp. 

Mercury  Lightning  Arrester 

This  odd  looking  mechanism  is  a  light- 
ning arrester  designed  for  service  upon 
telephone  circuits.  A  heavy  glass  cup  is 
secured  by  a  machine  screw  to  an  alumi- 
num base  which  is  connected  to  ground. 
Over  the  head  of  this  screw  in  the  base 
of  the  cup  mercury  is  placed.     A  sub- 
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MERCURY    LIGHTNING    ARRESTER 

stantial  screw  cap  or  cover  serves  as  a 
means  for  connecting  to  the  line  wires, 
while  from  the  center  of  the  cover  a  car- 
bon post  projects  clown  to  a  point  close 
to  the  mercury.  When  the  line  is  struck 
by  lightning  the  high  voltage  tends  to 
draw  the  mercury  up  to  the  carbon  post, 
closing  the  air  gap  and  completing  the 
circuit  to  earth.  The  mercury  remains  in 
contact  with  the  carbon  until  the  dis- 
charge has  passed  and  then  drops  back  to 
its  normal  position,  restoring  the  air  gap 
and  ready  for  another  stroke. 


The  Flexalite  Candle 


Although  a  very  attractive  illumina- 
tion is  given  by  an  electric  candle,  there 
are  many  drawbacks  to  the  use  of  this 
kind  of  light,  and  one  of  the  chief  ob- 
jections is  the  diflkulty  of  having  a  good 
fit  of  the  candle  into  the  socket.  Again, 
it  is  liable  to  break  in  ordinary  house- 
hold work,  and  where  the  candle  and 
electric   lamp   arc   all    in   one   piece,   the 


whole  is  made  useless  when 
the  lamp  burns  out.  In 
England  the  Sun  Electric 
Company  makes  what  is 
called  the  Flexalite  candle 
and  it  overcomes  these 
drawbacks.  The  fitting  has 
a  small  lamp  separate  from 
the  candle  tube,  so  that  a 
new  lamp  can  be  put  in. 
The  base  is  made  with  a 
spring  plug  so  that  it  will 
fit  into  any  candle  holder. 
One  of  the  main  points 
which  will  appeal  to  house- 
holders is  that  the  spring 
base  prevents  accidents 
when  dusting  is  being 
done,  as  the  spring 
makes  the  candle  bend 
over,  and  it  comes  back 
again  in  the  straight 
position  so  that  no  breaking  is  feared. 
Another  point  is  that  it  faithfully  repro- 
duces the  graduating  transparency  of 
the  candle. 


FLEXALITE 
CANDLE 


Plater's  Tank  Magnet 

Every    plater    knows    the    annoyance 
caused  when  articles  are  lost  at  the  bot- 
tom of  the  tank.    The  plater's 
tank  magnet  will  recover  lost 
articles    without    stirring    up 
the  sediment  in  the  solution. 
It   is  only  necessary  to  snap 
the  spring  connectors  in  place 
on    the    anode    and    cathode 
rods,  slowly  lower  the  magnet 
lution  and  recover 
the    lost    piece 
or  pieces,  then 
gently    with- 
draw the  mag- 
net.    Work   in 
the  process  of 
plating    i>    not 
d  i  s  t  u  r  h  c  d. 
Magnets  are 
m  a  d  e  u  p  i  n 
three    Styles    to 
it  the  three  voltasres  common  in  plat- 


Electrical  Men  of  the  Times 


WALDO  ARNOLD  LAYMAN 


That  a  good  newspaper  man  will  make 
a  good  engineering  executive  is  shown  by 
the  career  of  Waldo  Arnold  Layman,  vice 
president  and  manager  of  the  Wagner 
Electric  Manufacturing  Company,  of  St. 
Louis.  Mr.  Layman's  newspaper  activi- 
ties began  while  he 
was  still  in  the  sopho- 
more class  of  the 
Terre  Haute  (Ind.) 
high  school,  from 
which  he  graduated  in 
1887,  at  the  age  of 
eighteen.  There  he 
established  a  monthly 
paper  for  the  school, 
running  it  as  a  private 
enterprise  until  grad- 
uation time. 

His  connection  with 
this  high  school  jour- 
nal resulted  in  an  in- 
vitation to  devote  a 
summer  vacation,  be- 
tween junior  and 
senior  high  school 
years,  to  work  as  a 
member  of  the  edi- 
torial staff  of  the  Terre  Haute  Daily  Ex- 
press. This  he  accepted  and  served 
through  the  summer  vacation  as  a  re- 
porter. The  work  of  that  summer  re- 
sulted in  an  offer  immediately  after 
graduation  of  a  permanent  position  on 
the  editorial  staff  of  the  Express,  as 
assistant  to  the  city  editor,  and  in  that 
capacity  Mr.  Layman  served  from  about 
June,  1887,  to  September,  1888. 

Following  this,  Mr.  Layman  accepted 
the  position  of  editor  of  a  weekly  family 
paper  in  Terre  Haute,  called  the  Satur- 
day Evening  Mail.  This  was  one  of  the 
successful  family  weeklies  in  that  section 
of  the  country  and  had  a  wide  circula- 
tion. Mr.  Layman  remained  there  until 
he  decided  to  enter  Rose  Polytechnic  In- 


stitute, having  been  influenced  to  do  so 
by  Dr.  T.  C.  Mendenhall,  with  whom  he 
enjoyed  a  delightful  acquaintance.  The 
latter  became  much  interested  in  Mr. 
Layman  and  agreed  to  make  special  ar- 
rangements for  him  by  which  he  was 
permitted  to  continue 
his  outside  newspaper 
work. 

Accord  ingly,  he 
m  a  d  e   arrangements 
wL  to    enter   Rose    Poly- 

technic Institute  in 
September,  1888,  con- 
tinuing his  direction 
of  the  Saturday  Even- 
ing Mail  at  the  same 
time  for  about  two 
years,  until  the  owner- 
ship of  the  paper 
changed.  Then  he 
resumed  his  relations 
with  the  Terre  Haute 
Daily  Express  and 
continued  to  act  as 
a  contributor  to  that 
journal  until  about 
the  middle  of  his  sen- 
ior year  at  college,  giving  up  at  that  time 
so  as  to  finish  up  the  heavy  work  of  his 
last  college  year.  His  newspaper  work 
thus  enabled  him  to  make  a  fairly  com- 
fortable income  for  about  three  and  a 
half  years  of  his  college  course. 

While  at  Rose  Institute,  Mr.  Layman, 
with  his  pronounced  newspaper  inclina- 
tions, established  a  monthly  college  paper 
and  was  its  editor  during  his  whole  four 
year  term.  He  was  also  active  in  ath- 
letics throughout  the  course,  taking  a 
prominent  part  in  the  Institute's  baseball 
programme.  He  was  a  member  of  the 
Rose  Polytechnic  track  team,  and  held 
the  Indiana  100  yard  dash  college  cham- 
pionship for  two  years,  the  standing  high 
jump  record  for  three  years  and  the  run- 
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ning  high  jump  record  also  for  three 
years. 

A  year  college  book  called  "The  Mod- 
ulus" was  also  established  by  Mr.  Lay- 
man while  at  Rose  Polytechnic,  and  he 
was  the  editor  of  the  first  volume.  Both 
this  book  and  the  other  publication  known 
as  "The  Rose  Technic"  have  since  been 
continued  regularly  as  Rose  publications. 

Mr.  Layman  graduated  from  the  Insti- 
tute in  1892,  with  the  degree  of  B.  S., 
receiving  a  later  degree  of  M.  S.  in  1894, 
and  still  later  degree  of  E.  E.  in  1899. 

In  1892,  shortly  after  graduation,  he 
entered  the  employ  of  the  Wagner  Elec- 
tric Manufacturing  Company  as  a  utility 
man  in  testing  and  drafting  work.  He 
made  all  the  drawings  for  the  Wagner 
company's  first  line  of  transformers  and 
direct  current  motors,  and  became  iden- 
tified with  all  the  work  leading  up  to 
the  development  of  a  successful  form  of 
single  phase  motor.  In  1894  he  became 
assistant  superintendent  of  the  company, 
and  still  later,  in  1898,  he  was  given  the 


position  of  assistant  general  manager. 
In  1900  he  became  treasurer  of  the  com- 
pany, and  two  years  later  was  made  gen- 
eral manager  in  addition.  This  two- 
fold position  he  filled  until  1908,  when 
he  was  made  first  vice  president  and  gen- 
eral manager. 

His  engineering  work  for  the  com- 
pany for  the  last  ten  years  has  consisted 
chiefly  in  passing  judgment  on  detail 
engineering  work  and  in  looking  up  new- 
lines  of  engineering  work.  He  has  had 
full  charge  of  the  financial,  engineering 
and  manufacturing  interests  of  the  busi- 
ness since  1902.  The  entire  Wagner 
organization  is,  at  the  present  time,  made 
up  of  men  of  his  selection,  including  all 
the  outside  selling  organization,  with  the 
exception  of  Mr.  John  Mustard,  of  the 
Philadelphia  office.  Mr.  Mustard  was 
out  of  the  service  of  the  company  for 
one  year,  but  was  induced  to  return 
through  Mr.  Layman's  instrumentality 
after  he  assumed  the  management  of  the 
business. 


Providing  Pure  Air  in  Telephone 
Vault 


Illuminating  gas  from  leaky  mains 
sometimes  offers  a  serious  handicap  to 
doing  repair  or  extension  work  in  street 
telephone  vaults.  In 
one  instance  in 
Chicago  recently  four- 
teen men  were  af- 
fected and  one  ren- 
dered unconscious,  a 
"pulmoter"  (described 
in  the  May  issue  of 
Popular  Electricity 
Magazine)  from  the 
Commonwealth  Edi- 
son Company  being 
called  upon  to  render 
assistance. 

In  seeking  to  rem- 
edy the  trouble,  hand 
forge  blowers  were 
tried  without  success. 


Finally  an  exhaust  blower  capable  of 
handling  350  cubic  feet  of  air  per  minute 
was  mounted  with  a  gasoline  engine 
upon  a  truck.  Sheet  iron  pipe  was  run 
into  the  vault  and  by  this  means  a  steady 
and  plentiful  supply  of  air  was  obtained. 
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A   Woman's  Artistic  Work 


The  artistic  and  unusual  work  of  Miss 
Leonide  Lavaron,  of  Chicago,  is  attract- 
ing much  attention.  This  French-Amer- 
ican goldsmith  has  made  many  success- 
ful experiments  in  chemical  processes, 
especially  in  the  treatment  of  copper,  one 
of  the  first  metals  used  by  mankind. 
There  is  scarcely  a  branch  of  human  in- 
dustry where  copper  is  not  an  important 
factor.  The  "Lavaron  copper"  is  noted 
for  its  color-play  and  iridescent  surface. 
It  was  only  natural  that  in  working  with 
the  antique  metal  Miss  Lavaron  should 
study  the  classic  urns,  bowls  and  Pom- 


peiian  lamps  of  another  age,  in  order 
to  discover  their  structural  principles,  but 
she  has  evolved  artistic  new  lamps  which 
meet  every  modern  need. 

While  traveling  on  the  Pacific  coast 
she  one  day  picked  up  some  sea  shells, 
beautiful  derelicts  of  the  ocean.  Hold- 
ing them  between  the  sun  and  her  eye, 
this  artist  gratified  her  great  love  of 
color  by  studying  the  soft  luster  of  the 
rainbow  tinted  light  filtering  through  the 
shells.  An  idea  occurred  to  her.  Why 
not  utilize  the  shells  as  globes  in  lamps 
made  of  Lavaron  copper  with  an  electric 
bulb  as  a  miniature  sun  ?  Thus  with  the 
light  which  is   so  akin  to  sunlight,  the 
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iridescent  beauty  of  the  shells  might  be 
produced  at  will.  Upon  returning  home 
she  polished  a  few  shells  and  made  her 
first  shell  globe  lamp,  which  proved  so 
successful  that  she  began  to  import  shells 
in  quantities  from  Japan  and  the  Pacific 
Islands. 

Nature  having  furnished  the  idea  for 
these  lamps,  the  artist  was  careful  to 
preserve  the  idea  of  life  and  growth 
in  working  out  new  effects  in  electric 
lamps.  The  first  essential  of  any  lamp 
is  practical  use  and  the  Lavaron  lamps 
afford  excellent  illumination  in  unique 
form;  but  they  are  wonderfully  pic- 
turesque and  often  embody  a  deep  sea 
motif,  as  for  example,  the  lamp  chris- 
tened "Whispering  of  the  Deep,"  in 
which  a  suggestion  of  life  is  most 
skillfully  given  to  seaweed  masses 
of  copper  forming  the  standard  with 
globes  of  pearly  tinted  shells.  A  sin- 
gle trumpet  conch  fitted  with  a  tung- 
sten lamp  and  equipped  with  a  copper 
standard  makes  a  cozy  corner  lamp  or 
furnishes  sufficient  light  for  a  den. 

Miss    Lavaron   has    worked   out   a 
most  charming  effect  in  illumination 
in  a  vine-like  fixture  of  copper  and 
chitons    for  a  conservatory   or  to  be 
suspended  across  a  glass  door.     The 
motif  of  the  vine  is  the  flowering  maple 
with  twisted  copper  stems,  realistic  leaves 
and  tinted  shells  for  the  miniature  lamp 
globes. 

The  Lavaron  electric  lamps  show  a 
decided  departure  from  the  conventional 
lamps  and  a  return  to  Nature  as  the 
source  of  structural  forms  as  these  are 
revealed  in  the  plant,  the  lily  cluster  or 
tangled  seaweed.  Miss  Lavaron's  com- 
bination of  opalescent  shells  with  copper 
and  the  tungsten  lamp  result  in  creations 
of  exquisite  color  and  luminosity. 

The  "Llouse  Electric"  in  Baltimore, 
Md.,  equipped  at  a  cost  of  $10,000  by 
the  Consolidated  Gas  &  Electric  Com- 
pany, has  a  tea  room  where  tea,  cake  and 
sandwiches  are  served  free  every  after- 
noon from  three  to  five,  to  ladies  and 
customers. 


An   Illuminated   Ice   Box 


Every  user  of  an  ice  box  will  be  in- 
terested in  a  refrigerator  that  not  only 
embodies  cold  storage  wisdom,  but  elec- 
tric illumination.  In  the  ice  box  illus- 
trated by  the  accompanying  cut  an  elec- 
tric push  button  on  the  outside  instantly 
illuminates  the  interior  of  the  box.    This 


ILLUMINATED   ICE   BOX 

has  the  advantage  of  lighting  up  dark- 
corners  and  revealing  at  once  the  where- 
abouts of  the  butter  or  meat.  When  it 
was  formerly  necessary  to  illuminate  the 
entire  kitchen  or  pantry  in  order  to  see 
into  the  refrigerator,  with  this  improved 
ice  box  it  is  only  necessary  to  press  a 
button  and,  behold,  a  flood  of  illumina- 
tion just  where  it  is  wanted.  This  refrig- 
erator is  provided  with  an  air  flue  at  each 
end  of  ice  chamber,  affording  a  special 
system  of  circulation  that  prevents  a 
pocket  of  foul  air  at  top  of  provision 
chamber  and  gives  a  dry.  cold  atmos- 
phere in  every  part  of  the  storage  com- 
partment. This  system  o\  sanitation  pro 
vides  a  h<il  water  flushing  device  in  con- 
nection with  a  syphon  floor  trap.  Electric 
lamps  inside  the  ice  box  connected  with 
the  ptish  button  switch  provide  the  much 
needed  illumination, 


A  Glimpse  Into  Japanese  Home  Life 


The  adoption  of  western  civilization 
and  the  application  of  science  to  modern 
Japanese  life  have  been  well  termed  the 
"Occidentalization"  of  Japan.  The  ap- 
pliances of  western  industrial  invention 
have  worked 
admirably  i  n 
Japanese  hands 
and  excellent 
results  have 
been  attained 
in  those  crafts 
in  which  the 
nation  was  al- 
ready skilled. 
It  was  merely 
the  turning  of 
old  abilities  in- 
to new  and 
larger  chan- 
nels. While 
Tokyo,  Yoko- 
hama, Nagoya 
and  many  oth- 
er cities  and 
towns  are  now 
illuminated  by 
electric  lights, 
and  street  cars 
are  propelled 
by  the  electric 
current,  still 
Japanese  home 
life  is  about  as 
simple    and    primitive    as    in    past    ages. 

The  Japanese  women  still  take  their 
tea  on  the  floor,  kneel  on  their  kneeling 
cushions,  use  ivory  chop  sticks  and  pur- 
sue their  simple  pleasures.  A  Japanese 
kitchen  bears  little  resemblance  to  one  of 
our  American  kitchens,  perhaps  because 
we  require  a  great  deal  more  in  our  way 
of  living.  The  Japanese  are  noted  for 
their  ability  to  live  without  much  furni- 
ture or  impedimenta  of  any  kind  and  with 
a  small  amount  of  clothing. 

Lafcadio  Hearn,  that  wonderful  inter- 
preter of  Japanese  life,  well  expresses  the 


JAPANESE  WOMEN  ON  WASH  DAY 


whole  matter  when  he  says:  "How  in- 
tolerable may  seem  to  the  mind  of  the 
artist  or  poet  those  countless  restrictions 
which  once  ruled  this  fairy  world  and 
shaped  the  soul  of  it,  he  cannot  but  ad- 
mire and  love 
their  best  re- 
sults, the  sim- 
plicity of  old 
custom,  the 
amiability  o  f 
manners,  the 
daintiness  of 
habits,  the  deli- 
cate tact  dis- 
played in  pleas- 
ure-giving, the 
strange  power 
o  f  presenting 
outwardly,  un- 
der any  cir- 
cumst  ances, 
only  the  best 
and  brightest 
aspects  of 
character." 

Japan  is  a 
country  blessed 
with  rainfall. 
The  Japanese 
Alps  constitute 
a  region  lying 
west  of  Mount 
Fuj  i  y  a  m  a 
drained  by  the  Oigawa  River,  which 
flows  south,  emptying  into  the  ocean 
after  a  lively  race  down  a  precipitous 
valley.  With  such  steep  slopes  and  such 
a  heavy  rainfall,  there  is  abundant  water 
power  and  the  development  of  electrical 
industry  is  so  fast  in  Japan  that  the  home 
manufacturers  of  generators  cannot  keep 
pace  with  it.  The  importation  of  elec- 
trical goods  is  increasing  at  about  50  per 
cent  per  year  and  the  United  States  ob- 
tains the  bulk  of  the  trade. 

Of    46    electric    light    companies    in 
Japan,    22    have    water    as    a    motive 
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A    JAPANESE    TEA    PARTY 


power,  while  four  have  water  and  steam.  Kawa  in  size,  but  it  involved  the  trial 

The  Hakone  hydroelectric  plant  trans-  introduction  of  modern  steel  towers  and 

mits  electrical  energy  a  distance  of  36  the  use   of  apparatus   and  materials  of 

miles   to   the   city   of   Yokohama.     The  domestic  manufacture.    The  Tokyo  Elec- 

plant  does  not  compare  with  the  Katsura-  trie  Light  Company  was  established  in 
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1883  and  acquired  a  new  power  plant  on 
the  Katsura  in  1906,  but  with  the  increas- 
ing demand  for  electric  lighting  the  com- 
pany has  found  even  the  present  large 
hydroelectric  plant  insufficient  to  meet  its 
requirements  and  has  decided  to  secure  a 
second  source  for  hydroelectric  power. 

In  view  of  the  electrical  developments 
in  Japan,  one  cannot  help  but  notice  that 
women  seem  to  have  been  thus  far  left 
pretty  much  out  of  it,  perhaps,  for  all  we 
know,  by  their  own  choice.  It  is  possible 
that  to  their  notion  the  old  well  and  the 
portable  tubs  in  the  open  air  constitute  an 
ideal  laundry,  while  the  simple  kitchen 
with  its  few  utensils  is  ahead  of  any  elec- 
tric fireless  cooker  of  the  western  world. 


pily,  some  of  the  new  cook  books  rem- 
edy this  matter  by  embodying  in  the  reci- 
pes not  only  the  how,  but  the  why,  and 
such  books  have  a  real  scientific  value. 


Chemistry   and   Household 
Science 

During  a  recent  convention  of  the  Na- 
tional Educational  Association  a  profes- 
sor from  a  college  in  Quebec  emphasized 
the  need  of  careful  study  of  the  house- 
hold arts  in  the  light  of  modern  science. 
He  declared  that  girls  should  have  some 
definite  correlated  knowledge  of  the 
chemistry  of  foods,  of  cleaning  and  com- 
bustion. He  said  they  should  know 
something  of  the  chemical  action  under- 
lying the  fermentation  of  fruit,  the  char- 
ring of  sugar,  the  souring  of  milk,  the 
electrolysis  of  water,  the  tarnishing  of  sil- 
ver and  the  necessity  for  prompt  polish- 
ing. To  illustrate  how  unrelated  some 
of  these  subjects  may  remain  in  the  mind 
of  the  modern  girl  he  told  the  story  of  a 
brilliant  young  woman  who  specialized  in 
chemistry  and  took  a  year  of  graduate 
work  in  Germany.  Then  instead  of 
teaching  she  finally  married  and  the  pro- 
fessor upon  meeting  her  one  day  re- 
marked how  very  useful  she  must  now 
find  her  knowledge  of  chemistry  in  cook- 
ing and  housekeeping. 

"Oh,"  exclaimed  the  young  matron, 
radiantly,  "when  I'm  cooking  I  never 
think  of  chemistry !" 

Too  many  housewives  never  think  of 
chemistry,  nor  of  the  food  values  in  the 
preparation  of  meals  for  the  family.  Hap- 


Mission    Street    Light    Fixtures 

Electroliers  for  street  lighting,  formed 
of  timbers  and  masonry,  are  in  use  in  a 
high  class  residential  district  in  Los  An- 
geles, where  they  harmonize  with  the 
artistic  homes.  Realizing  that  the  ordi- 
nary cast  iron  lamp  posts  would  clash 


MISSION     STREET     LIGHTING     UNIT 

with  the  surrounding  architecture,  the 
property  owners  had  this  exclusive  form 
of  lighting  structure  designed  for  their 
vicinity,  and  the  result  is  most  pleasing. 
The  post  is  set  on  a  concrete  foundation 
and  built  up  of  dull  red  bricks  enclosed 
in  unpainted  timbers.  A  simple  design 
of  woodwork  surmounts  the  masonry 
and  supports  five  bronze  lamps,  one  at 
each  corner  and  a  larger  one  in  the  cen- 
ter. The  whole  design  is  of  the  popular 
"Mission"  style. 
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Woman  and  the  Electric  Motor 


There  are  many  reasons  why  the  elec- 
tric motor  is  especially  adapted  to  the  use 
of  women,  one  of  the  chief  of  which  is 
the  fact  that  there  is  no  complicated 
machinery.  About  all  a  woman  has  to 
learn  is  to  handle  the  controller  and  steer 
her  car.     She  does  not  have  to  think  of 


be  learned  thoroughly  before  she  at- 
tempts to  drive  on  city  streets  or  where 
traffic  is  congested.  The  ease  of  con- 
trol is  such,  however,  that  the  most 
congested  traffic  can  be  traversed  with 
comparative  ease,  after  a  little  experience 
has  been  gained. 

The  application  of  the  brake  and  the 
movement  of  the  controlling  lever  is  next 


AS    A    MEANS    OF    AMUSEMENT,    RELAXATION    AND    PLEASURE,    THE    ELECTRIC    CAR    IS    AN    ESPE- 
CIALLY   FINE    PRODUCT    OF    MODERN    CIVILIZATION 


the  power  at  all.  She  does  not  need  a 
chauffeur,  a  fact  which  in  many  instances 
weighs  heavily  with  the  woman  pur- 
chaser, for  the  cost  of  the  employment 
of  a  driver  may  be  beyond  her  resources. 
When  a  woman  becomes  the  owner  of 
an  electric  car,  the  first  thing  to  learn  is 
how  to  steer  it.  It  is  well  to  select  an 
open  space  for  this,  and  the  larger  the 
better.  Here  she  can  practice  turning 
around,  backing,  etc.,  all  of  which  must 


in  order  as  a  lesson.  The  controlling 
lever  gives  the  different  speeds,  both  for- 
ward and  backward.  On  account  oi  the 
interlocking  devices  with  which  every 
electric  car  is  equipped  there  is  no  fear 
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the  last  evidence  of  energy,  as  the  battery 
needs  a  certain  amount  of  energy  and  a 
certain  quantity  before  it  will  operate 
the  motor.  Though  the  pressure  be  the 
maximum,  if  it  were  not  renewed  it 
would  not  accomplish  much,  and  so  the 
battery  must  have  a  substantial  reserve 
before  it  can  be  expected  to  do  its  best. 
It  will  be  found  by  observation  that  the 
meters  give  accurate  readings  of  the  con- 
ditions which  exist,  and  these  will  indi- 
cate what  can  be  done  and  what  had  best 
not  be  undertaken. 

The  woman  operator  should  have  a 
practical  knowledge  of  the  construction 
of  the  motor,  the  wiring,  etc.,  as  this  will 
enable  her  to  overcome  difficulties.  The 
troubles  experienced  by  the  motorist  are 
more  a  matter  of  the  owners  than  the 
cars.  If  the  operator  has  the  ability  to 
ascertain  the  difficulty  and  to  remedy  it 
at  once,  there  will  be  but  little  to  contend 
with.  Necessity  is  the  mother  of  inven- 
tion, and  the  woman  who  can  study  out 
and  solve  the  conditions  which  may  from 
time  to  time  arise  is  the  one  who  will 
develop  into  the  expert  and  successful 
driver. 

Taken  purely  as  a  means  of  amuse- 
ment, relaxation  and  pleasure,  the  elec- 
tric car  is  an  especially  fine  product  of 
modern  civilization.  By  its  use,  those 
good  gentlemen  of  the  medical  profes- 
sion will  find  less  necessity  for  sending 
patients  to  swell  the  receipts  of  some 
cure,  resort  or  retreat.  There  never  was, 
and  never  will  be,  such  a  remedy  for 
the  tired,  overworked  human  body  as 
the  pure,  fresh  air. — Mrs.  A.  Sherman 
Hitchcock. 


Mountain  Breezes  by  Wire 

What  is  more  delightful  on  a  hot  sum- 
mer's day  than  cool  mountain  breezes, 
gentle,  invigorating  breezes  that  fan 
away  your  worries,  rest  your  tired  body 
and  put  action  into  your  veins?  You 
can  have  the  comfort  of  such  breezes 
every  hot  day  without  going  to  the 
mountains.  While  "Old  Sol"  is  driving 
people   to    seek   relief   in   the    hills,   you 


can  sit  in  your  home  and,  by  merely 
turning  a  switch,  have  breezes  delivered 
to  you  instantly  by  wire. 

The  Port-A-Lite 


The  Port-A-Lite  is  the  handiest  light 
ever  made.  It  is  compact,  convenient  and 
practical.  It  can  hang  on  the  wall.  It 
can  be  converted  into  a  desk  light  or  a 
table  lamp.     It  can  be  taken  apart  in  a 


THE   PORT-A-LITE 

minute  and  packed  in  a  small  box  and 
carried  in  a  grip  when  traveling.  It  is 
used  extensively  by  tourists  and  travelers 
who  want  a  light  where  they  want  it. 
This  little  lamp  has  ten  different  adjust- 
ments and  can  be  used  either  in  the  home 
or  the  office. 


Electric     Cooking     Reduces 
Shrinkage 

That  in  a  nine  pound  leg  of  mutton  as 
much  as  1^2  pounds  of  meat  may  be 
saved  by  cooking  in  an  electric  oven,  as 
compared  with  cooking  the  same  joint  by 
coal  or  by  gas,  may  be  easily  demon- 
strated upon  trial.  There  is  a  shrinkage 
of  from  25  to  35  per  cent  in  the  weight 
of  meat  cooked  by  coal  or  gas,  while  the 
same  kind  of  animal  food  cooked  to  the 
same  degree  by  electricity  loses  only  ten 
to  fifteen  per  cent  of  its  original  weight. 
Therefore,  even  if  gas  or  coal  cost  noth- 
ing, it  is  cheaper  to  use  the  electric 
cooker,  since  there  is  a  third  less  loss, 
compared  with  cooking  by  gas  or  coal. 
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El  Grillo 


Electric  cooking  offers  the  widest  field 
for  localized  electric  heat.  Instead  of  a 
good  proportion  of  the  heat  going  up  the 
chimney  or  into  the  room,  the  heat  is 
concentrated  in  the  place  where  it  is 
wanted  and  most  needed.  When  the  heat 
is  not  needed  the  current  can  be  turned 


EL    GRILLO    ELECTRIC    STOVE 

off  and  no  waste  occurs.  Another  good 
point  is  that  the  heat  can  be  obtained  at 
a  moment's  notice,  and  the  cooking  ap- 
paratus is  portable  and  can  be  moved 
from  room  to  room  as  is  convenient. 

El  Grillo  is  a  new  electric  stove  that 
will  do  the  cooking  for  a  small  family, 
quickly  and  economically.  At  breakfast 
time,  broiled  bacon  and  fried  eggs,  or 
sausage  and  griddle  cakes,  or  shirred 
eggs  and  toast,  any  two  of  them  may  be 
ready  in  less  than  five  minutes  from  the 
time  the  electricity  is  turned  on.  At  lunch- 
eon time  the  glowing  multi-cooker  pro- 
vides hot  dainty  foods  so  quickly.  For 
dinner,  broiled  chops  and  hashed  brown 
potatoes  may  be  prepared  in  a  few  min- 
utes. The  double  boiler  for  rice  or  ce- 
reals, the  tea  pot  or  coffee  pot  or  even 
the  cheery  corn  popper  can  be  used  with 
efficiency  on  El  Grillo.  The  device  in- 
cludes a  deep  dish,  a  medium  dish  and  a 
griddle.  All  are  used  interchangeably 
above  or  below  the  coils.  Each  has  an 
always  cool  handle. 

The  El  Grillo  dishes  are  all  made  of 
pressed  steel  with  nicely  rounded  corners, 
nickeled  and  polished.  Not  only  are  elec- 
tric utensils  cleanly  and  convenient  but 
they  are  a  real  adornment  to  the  table. 
No  dirt  accumulates  on  such  utensils  on 
account  of  combustion  and  therefore 
washing  up  afterwards  is  not  such  a 
disagreeable  process. 


Emancipated 

"The  very  first  time  I  ever  used  an 
electric  iron,"  exclaimed  a  mother  and 
a  home  maker,  "I  felt  emancipated ! 
Now  I  can  press  a  waist  or  iron  a  bon- 
net string  without  incurring  the  ire  of 
the  maid  by  asking  her  to  stop  her  work 
and  do  it  for  me.  I  shall  never  forget 
my  feeling  of  delight  when  I  discovered 
that  I  could  iron  a  waist  with  so  little 
trouble  and  without  having  to  descend 
to  the  laundry  to  do  it.  Electricity  is  a 
great  thing  for  the  home  maker  who  has 
only  one  maid-of-all-work." 

Electricity  Enhances  Jewels 

According  to  the  Marquis  de  Castel- 
lane,  the  French  women  of  fashion  are 
wearing  hair  of  gold.  Tiny  luminous 
balls  are  arranged  in  the  hair.  They 
are  so  small  that  they  are  scarcely  vis- 
ible to  the  naked  eye.  These  are  lighted 
by  a  miniature  electric  battery  placed  in 
the  corsage  or  bodice.  A  tiny  button  is 
pressed  and  the  hair  is  illuminated.  If 
a  tiara  of  diamonds  be  worn  the  lights 
properly  placed  make  a  most  dazzling 
effect.  Earrings  also  carry  one  or  two 
little  luminous  globes  behind  the  jewel. 

Just  Plain  Mothers 

At  a  recent  reception  where  there  was 
a  mingling  of  writers,  art  teachers  and 
specialists,  two  ladies  after  being  pre- 
sented to  a  writer  laughingly  remarked  : 
"You  know  we  are  not  specialists  in  any- 
thing.   We  are  just  plain  mothers." 

A  woman  who  has  been  well  trained 
in  home  activities  ought  to  be  a  more 
efficient  worker  in  the  great  civic  and 
social  enterprises,  for  the  home  is  the 
national  civic  unit.  Into  the  home  pour 
all  the  products  of  the  world — iooA. 
clothing,  books,  furnishings  and  utensils. 
The  latter  differ  so  much  from  the  old- 
fashioned  pots  and  pans,  especially  the 
modern  electric  cooking  utensils,  which 
arc  the  very  newest  products  to  pour  into 
the  modern  home  and  are  daily  demon- 
strating  their   value,   especiall}    to  just 


Deaf   Children   Visit   Telephone 
Exchange 

Eight  pupils  of  the  Chicago  Training 
School  for  the  Deaf,  with  their  teacher, 
Mrs.  A.  F.  Smith,  recently  visited  the 
Wabash  Avenue  exchange  of  the  Chicago 
Telephone  Company.    These  children  are 


wireless   telegrams   could  be   sent   from 
these  masts  for  hundreds  of  miles. 

When  their  teacher  imparted  any  in- 
formation to  them,  they  immediately 
explained  it  over  to  her,  as  they  had 
been  trained  to  do,  to  show  that  they 
understood — a  sort  of  "repeated  mes- 
sage" system  of  instruction. 
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TELEPHONE    SWITCHBOARD    DRAWN    FROM    MEMORY    BY    DEAF    AND    DUMB    CHILD 


not  allowed  to  talk  on  their  hands  in  the 
old  way,  nor  to  use  pencil  and  paper  in 
communicating,  but  are  limited  to  the  use 
of  the  face  muscles  and  vocal  organs 
only. 

The  children  were  taken  up  on  the 
roof  of  the  exchange,  where  they  saw 
the  great  wireless  installation  on  the 
Heisen  Building  across  the  street,  and 
were  much  impressed  with  the  idea  that 


In  the  operating  room  they  learned  the 
difference  between  an  A  board  and  a  B 
board,  as  well  as  the  use  of  the  special 
positions.  Mrs.  Smith  asked  a  little 
eight-year-old  if  he  knew  what  a  hos- 
pital was  for.  He  said,  "To  cure  sick 
people."  "What  do  you  suppose,"  she 
continued,  "this  hospital  switchboard  is 
for?"  "To  call  the  doctor  quick,"  he 
replied. 
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One  boy  asked  to  see  the  girl  that 
worked  the  fastest,  and  one  boy  of  ten 
asked  how  many  calls  all  the  girls  could 
handle  in  a  day. 

They  showed  marked  politeness  in 
talking  with  their  hosts,  but  in  "talking" 
with  each  other  they  were  often  impa- 
tient and  would  resort  to  violent  facial 
distortions  and  grimaces.  Their  teacher 
would  coach  them  to  speak  more  dis- 
tinctly by  touching  their  throats  or  lips, 
indicating  the  unruly  members. 

These  children  could  understand  prac- 
tically all  that  was  being  said  in  their 
presence,  even  reading  the  faces  of  the 
operators  and  repeating  what  the  girls 
said  into  their  transmitters.  The  children 
were  given  colored  marking  plugs  and 
were  delighted  with  the  play  of  colors  of 
the  switchboard  lamps. 

The  next  day  after  their  visit  they 
wrote  polite  letters  in  neat  penmanship 
to  Chief  Operator  Elizabeth  V.  Goggins, 
thanking  her  for  her  kindness,  and  men- 
tioning things  that  had  interested  them. 
Several  of  them  drew  from  memory 
sketches  of  the  things  they  had  seen  and 
got  as  many  details  right  as  any  normal 
grown  person  would  do  under  similar 
circumstances.  Among  the  letters  was  one 
which  referred  to  the  telephone  receiver 
as  a  "listening  handle." 


Electro- Magnetic  Rotation 
Experiment 

In  1 82 1  Dr.  Michael  Faraday  dis- 
covered that  a  metallic  conductor  carry- 
ing an  electric  current  and  placed  with- 
in the  influence  of  a  magnetic  pole 
would  exhibit  a  strong  tendency  to  move 
across  the  lines  of  force  of  the  magnetic 
field.  An  easy  experimental  demonstra- 
tion of  this  historic  phenomenon,  inter- 
esting because  it  illustrates  the  vital 
principle  of  the  modern  electric  motor, 
may  be  made  with  the  simple  apparatus 
here  described. 

A  permanent  magnet  of  }i  inch  round 
steel  eight  inches  long  is  fixed  uprighl 
in  the  center  of  a  tall  glass  tumbler  by 
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ELECTRO-MAGNETIC   ROTATION    EXPERIMENT 

means  of  paraffine  melted  and  poured 
into  the  tumbler  to  a  depth  of  about  one 
inch.  To  give  the  magnet  a  firm  fixture 
in  the  wax  it  is  provided  with  an  anchor- 
ing plate  made  by  soldering  a  centrally 
apertured  disk  of  thick  sheet  brass  onto 
the  magnet's  lower  end.  The  magnet  is 
covered  over  its  whole  length  with  a 
piece  of  closely  fitting  rubber  tubing 
which  extends  about  half  an  inch  above 
the  magnet's  top  to  form  a  small  cham- 
ber for  containing  a  small  quantity  of 
mercury. 

A  strip  of  thick  sheet  zinc  yi  inch 
wide  and  ten  inches  long,  shaped  into 
U  form,  has  soldered  through  the  mid- 
dle of  its  bend  a  stout  sewing  needle, 
whose  point,  projecting  downward 
through  the  mercury,  rests  in  a  small  in- 
dentation made  with  a  center  punch  in 
the  top  of  the  magnet  before  tempering. 
The  limbs  of  the  zinc  loop  which  hang 
down  alongside  the  magnet  arc  made  to 
approach  the  latter  as  closely  as  possible 
without  rubbing  as  the  loop  turn-  on  it- 
pivot. 

\  piece  ^\  electric  light  carbon  placed 
as   shown   within     the    tumbler    has     its 
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lower  end  wired  beneath  the  paraffin 
into  electrical  communication  with  the 
lower  end  of  the  magnet.  Bichromate 
battery  fluid  poured  into  the  tumbler 
until  its  upper  surface  is  slightly  above 
the  center  of  the  magnet,  and  immersing 
the  ends  of  the  zinc  loop  to  a  depth  of 
about  an  inch,  completes  the  apparatus. 
It  will  be  seen  that  the  combination 
constitutes  a  galvanic  cell,  a  part  of 
whose  closed  circuit — the  zinc  loop — is 
freely  movable.  Under  these  conditions 
the  loop  sets  up  a  rapid  rotation  about 
the  magnet  in  a  direction  depending 
upon  which  pole  has  been  placed  upper- 
most. 


Static  Electric  Top 

The  continuous  action  electric  top  here 
described  furnishes  an  interesting  demon- 
stration of  static  electric  attraction  and 
repulsion. 

The  top  is  a  disk  of  stiff  mica  4-^5 
inches  in  diameter  mounted  between  two 
small  buttons  of  wood  or  vulcanite  upon 
a  slender  axis  made  from  a  piece  of  steel 
knitting  needle.     The  pointed  lower  end 


DIAGRAM    OF    STATIC    TOP 

projects  2-16  of  an  inch  below  the  disk 
and  rests  in  a  small  indentation  worked 
with  the  point  of  a  file  in  the  upper  end 
of  the  vertical  glass  standard  made  from 
a  piece  of  druggist's  acid  rod.  To  give 
the  disk  a  finished  appearance,  a  broad 
band  of  red  insulating  varnish  made  by 
dissolving  red  sealing  wax  in  alcohol  is 
applied  to  the  disk's  circumference. 

At  the  edge  of  the  disk  and  as  close 
to  it  as  possible  without  touching  is  a 
il/2  inch  polished  brass  or  aluminum  ball 
carried  by  a  second  support  of  glass. 
Rising  from  the  base  of  the  instrument 


at  the  left  is  a  curved  brass  discharge 
wire  arranged  so  that  its  pointed  upper 
end  approaches  the  disk's  edge  very 
closelv  from  a  horizontal  direction,  at  a 


STATIC   ELECTRIC  TOP 


place  about  one  third  the  circumference 
of  the  disk  from  the  ball. 

Beneath  the  disk,  attached  by  a  small 
brass  fixture  to  the_  glass  stem  near  its 
top  and  on  the  side  nearest  the  ball,  is  a 
polished  metallic  induction  bar  with 
rounded  ends,  made  of  J4  inch  rOund 
brass  rod.  This  .rod  is  4^8  inches  long 
and  is  so  placed  that  its  upper  surface  is 
about  Y%  of  an  inch  below  the  disk.  The 
angular  position  of  the  induction  rod  and 
wire  discharge  point  relative  to  the  ball 
is  important.  The  most  effective  arrange- 
ment is  that  shown  in  the  diagram,  in 
which  the  wire  point  and  induction  rod 
make  angles  respectively  of  60  and  75 
degrees  with  an  imaginary  line  drawn 
through  the  centers  of  disk  and  ball. 

In  operating,  the  insulated  ball  is  con- 
nected to  the  negative  pole  of  a  static 
machine— that  pole  which  gives  the  brush 
effect  on  its  collecting  combs — the  posi- 
tive pole  being  joined  to  the  discharge 
wire  through  the  binding  post  on  the 
base,     The  disk,  held  in  position   for  a 
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few  seconds  with  the  fingers  placed 
lightly  upon  the  upper  end  of  its  axis, 
immediately  begins  a  swift  rotation,  when 
the  finger  may  be  removed  and  the*  top 
will  spin  at  a  high  speed.  That  position 
of  the  disk  at  the  discharge  wire  receives 
along  its  edge  and  adjacent  surface  posi- 
tive electrification,  causing  repulsion  from 
the  point  with  simultaneous  attraction 
from  the  negatively  excited  ball.  Rota- 
tion ensues,  the  charged  sections  of  the 
mica  arriving  at  the  ball,  giving  to  it 
positive  electricity  and  receiving  negative 
in  a  hissing  stream  of  minute  sparks. 
These  parts  are  impelled  forward  by  the 
similarly  charged  ball,  until  within  the 
attracting  influence  of  the  positive  wire 
when  the  cycle  is  repeated. 

The  precise  nature  of  the  influence  ex- 
erted by  the  brass  rod  below  the  disk  is 
somewhat  obscure.  Through  some  in- 
ductive process  its  presence  seems  to 
effect  a  certain  needed  balancing  of  the 
acting  forces  ;  without  it  the  top  indulges 
in  violent  gyrations  and  soon  tumbles  off. 
— H.  B.  Dailey. 


The  Magic  Buzz  Saw 

The  singular  spectacle  of  a  circular 
saw  really  revolving  at  full  speed,  but 
having  every  appearance  of  being  abso- 
lutely at  rest,  with  all  its  teeth  distinctly 
visible,  is  one  easy  of  demonstration  by 
anyone  having  an  induction  coil  and  a 
small  electric  motor.  The  figure  shows 
the  arrangement  of  ap- 
paratus for  this  experi- 
ment. 

A  rather  coarse  tooth- 
ed buzz  saw  six  or  eight 
inches  in  diameter,  cut 
out  of  thin  sheet  iron  is 
mounted  upon  the  spin- 
dle of  a  small  motor, 
driven  by  the  battery 
(B).  A  separate  bat- 
tery (C)  operates  the 
induction  coil,  whose 
regular  circuit-breaker  is 
thrown  out  of  action  by 
moving    the    e  o  n  1  a  e  t 


screw  permanently  out  of  contact  with 
the  vibrator  spring.  Wires  are  attached 
to  the  interrupter  posts  and  led  to  the 
binding  screws  of  an  independent  inter- 
rupter (I),  in  the  rear  of  the  saw  motor 
and  actuated  by  it.  This  interrupter 
consists  of  a  short  piece  of  watch  spring 
mounted  at  the  top  of  a  stiff  wooden  post 
attached  to  the  motor  base.  The  spring 
which  is  provided  with  a  platinum 
contact  bears  slightly  against  a  platinum 
pointed  adjustable  screw  placed  just 
below  it. 

The  motor  shaft,  which  will  have  to  be 
made  especially  for  the  purpose,  is  pro- 
longed, terminating  in  a  short  crank 
which  engages  the  end  of  the  spring,  lift- 
ing it  out  of  contact  and  breaking  the 
primary  circuit  of  the  induction  coil  once 
for  each  revolution  of  the  saw. 

It  is  evident  that  with  such  an  arrange- 
ment the  occurrence  of  the  light  flashes 
from  the  secondary  of  the  coil  must  ex- 
actly synchronize  with  the  revolution  of 
the  motor,  the  result  being  that  in  a  dark- 
ened room,  owing  to  the  instantaneous 
character  of  the  perfectly  timed  inter- 
mittent illumination,  the  swiftly  moving 
saw  appears  to  stand  perfectly  still  with 
every  tooth  and  mark  upon  its  surface  as 
plainly  visible  as  if  it  were  actually  at 
rest.  The  fine  print  of  a  scrap  of  news- 
paper pasted  upon  its  face  may  be  easily 
read  with  the  saw  running  at  2,000  rev- 
olutions per  minute. 
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To  prove  to  the  spectator  that  it  is 
really  in  motion  and  not  at  rest  as  it 
seems,  small  raw  potatoes  may  be  readily 
sliced  with  it ;  and  it  is  indeed  a  novel 
sight  to  see  such  objects  drop  in  two 
when  held  apparently  between  the  seem- 
ingly stationary  teeth. 

A  small  Leyden  jar  (J),  with  its  inner 
and  outer  coats  connected  as  shown  with 
the  secondary  terminals  of  the  coil,  adds 
greatly  to  the  brightness  of  the  illumina- 
tion, which  is  still  further  assisted  bv  the 


white  paper  reflector  (R).  The  front 
face  of  the  saw  may  with  advantage  be 
painted  white. 

In  working  up  this  experiment  the 
light  from  a  Geissler  tube  was  first  tried, 
but  was  found  inferior  to  that  of  the 
naked  spark,  owing  to  the  phosphores- 
cence of  the  glass,  which,  lasting  a  brief 
time  after  the  passage  of  each  discharge, 
interferes  materially  with  the  clearness 
of  the  effect  by  impairing  the  instantane- 
ous nature  of  the  light  flashes. 


An  Electric  Weather  Vane 


By   KARL  KOCH 


Procure  a  piece  of  board  Yi  inch  thick 
and  about  six  inches  square  or,  if  to  be 
finished  round,  ^l/2  inches  in  diameter. 
Center  it  and  draw  a  circle  2}4  inches  in 
diameter.  Divide  this  circle  into  eight 
parts.  These  are  for  the  different  poles 
and  the  magnets  will  border  this  circle. 

The  magnet  coils  are  made  of  jHs  inch 
stock,  soft  Norway  pine,  one  inch  long. 
Eight  of  these  are  necessary.  In  one  end 
of  each  core  drill  a  hole  ^  inch  deep 
with  a  No.  28  drill  and  thread  it  with  an 
8-32  tap. 

The  spools  are  made  as  follows :  Pro- 
cure a  sheet  of  1/16  inch  fiber  or  tough 
cardboard  and  cut  out  sixteen  circles  % 
inch  in  diameter.  Drill  a  ^  inch  hole  in 
the  center  of  these  and  glue  one  to  each 
end  of  the  core  with  iron  glue.  When 
dry  wind  two  turns  of  paraffine  paper 
around  the  core  and  wind  the  spool  full 
of  No.  22  or  23  B.  and  S.  gauge  double 
cotton  covered  wire  ;  be  sure  you  wind 
all  in  the  same  direction  relatively  to  the 
holes  in  the  cores. 

A  small  right  angle  is  made  of  1/16 
inch  brass  for  each  core  to  fasten  the 
spool  to  the  base,  of  dimension,  as  in 
Fig.  1.  In  the  side,  }i  inch  long,  is  drilled 
a  hole  with  a  No.  17  drill,  5/16  inch  from 
the  end ;  this  is  to  fasten  the  angle  to  the 
core  with  an  8-32  screw.  The  other 
half  inch  of  the  angle  passes  under  the 


spool  and  a  hole  is  drilled  in  it  for  any 
convenient  wood  screw.  A  small  groove 
is  scooped  in  the  wood  for  the  angle  to 
rest  in. 

The  pivot  for  the  dial  hand  is  made 
as  in  Fig.  2.  A  brass  rod  is  turned  down 
to  the  dimension  shown  and  the  small 
end  threaded  for  a  2-64  thread  within 
1/32  inch  of  the  shoulder ;  the  rest  of 
the  rod  is  cut  with  a  10-24  thread. 

Drill  a  hole  with  a  No.  6  drill  in  the 
center  of  the  base,  slide  the  pivot  through 
here  with  a  10-24  adjusting  nut  on  each 
side  of  the  base ;  this  is  for  an  easy 
method  to  centralize  the  dial  hand ;  other- 
wise it  will  have  a  tendency  to  draw  up- 
ward or  downward  and  thereby  increase 
friction. 

The  dial  hand  may  be  made  out  of  an 
old  saw  blade  1/32  inch  thick,  although 
thinner  would  be  better.  It  should  be 
1/16  inch  wide  (except  where  it  is  to  be 
pivoted,  which  portion  should  be  %  inch 
wide)  and  two  inches  long,  pivoted  to  a 
dead  center,  hardened  and  magnetized. 
It  makes  no  difference  what  the  polarity 
"  of  the  pointer  is,  as  will  be  shown. 

The  dial  hand  or  pointer  is  drilled  as 
close  as  possible  on  a  dead  center  with  a 
No.  42  drill,  so  that  it  will  rest  on  the 
shoulder  of  the  pivot  rod.  Two  2-64 
nuts  will  serve  to  lock  the  position  of 
pointer.     The   instrument   now   assumes 
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the  form  seen  in  Fig.  3. 
The  dial  hand  swings 
clear  of  the  magnets  by 
an  eighth  of  an  inch. 

A  wood  covering  for 
the  instrument  is  seen  in 
Fig.  4.  A  circular  block 
of  wood  %y2  inches  in 
diameter  and  1%  inches 
thick  is  bored  one  inch 
deep  to  a  diameter  of 
five  inches.  A  hole  two 
inches  in  diameter  is 
continued  on  clear 
through  the  center,  to 
allow  a  view  of  the  dial 
and  hand.  The  instru- 
ment finished  is  seen  in 
Fig-  5- 

The  vane  may  be 
made  of  wood  and 
painted  in  the  desired 
color.  The  rear  end 
should  present  the  great- 
est surface  to  the  wind. 

Fig.  6  shows  the  seg- 
ments of  the  commutator  fashioned  out 
of  1/16  inch  brass  and  fastened  to  a 
piece  of  broom  handle.  The  brass  rod 
that  protrudes  from  the  handle  is  1/16 
inch  longer  than  the  tubing  that  fits  in 
the  vane  so  that  the  vane  can  ride 
around  on  it  and  at  the  same  time  make 
contact  with  the  tube  as  shown  in  Fig.  7. 
The  upper  end  of  the  tube  is  closed  by 
soldering  a  piece  of  circular  brass  on  it. 

A  brush  is  fashioned  out  of  1/64  inch 
bronze  and  fastened  to  the  side  of  the 
vane  with  two  screws  that  make  contact 
with  the  tubing  and  incidentally  hold  the 
tubing  in  place.  The  brush  should  make 
good  contact  with  the  segments. 

The  beginning  wires  of  all  the  magnets 


SHOWING  THE  CONSTRUCTION  OF  THE  ELECTRIC  WEATHER  VANE 

are  connected  together  and  run  to  one 
pole  of  the  battery  and  the  other  terminal 
wires  of  the  magnets  are  run  respectively 
to  each  segment.  If  the  vane  points,  say. 
in  a  southern  direction  and  the  brush  is 
on  the  left-hand  side  of  the  vane,  the 
segment  due  east  will  have  to  be  con- 
nected to  the  magnet  that  will  cause  the 
dial  hand  to  register  south.  If,  instead 
of  the  hand  pointing  south,  it  points 
north,  change  the  direction  of  the  cur- 
rent ;  this  will  change  the  polarity  of  the 
magnets.  The  brass  rod  is  connected  to 
the  other  pole  of  the  battery. 

A  dial  may  be  made  to  suit  one's  fancy. 
Three  gravity  cells  will  keep  it  "on  the 
job"  continually. 
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How  Uncle  Sam  Trains  His 
Sailors  in  Wireless 


How  to  provide  the  vast  number  of 
ships  in  the  Navy  with  men  expert  in  the 
construction  and  operation  of  nautical 
wireless  apparatus  was  one  of  the  many 
perplexing  problems  which  confronted 
Uncle  Sam. 

When  wireless  was  invented  the  pow- 
ers of  the  world  at  once  realized  its  won- 
derful usefulness  in  their  navies.  The 
United  States  was  among  the  first  to 
adopt  it  and  all  of  the  vessels  were  or- 
dered equipped.  As  a  result  there  arose 
a  very  great  and  widespread  need  for 
wireless  men.  So  Uncle  Sam  set  about 
establishing  a  school  of  instruction  in 
wireless  at  the  Brooklyn  Navy  Yard. 
This  is  the  first  institution  of  its  kind  in 
the  United  States.  There  are  now  on  an 
average  160  men  in  the  class,  in  charge 
of  Commander  George  Cooper,  while  un- 
der Commander  Cooper  is  a  corps  of  ten 
instructors. 


The  students  are  enlisted  men,  who 
have  had  experience  in  the  dynamo  room 
on  board  of  a  battleship  and  civilian  elec- 
tricians who  have  enlisted  in  the  Navy 
for  the  purpose  of  taking  the  course  and 
entering  the  naval  electrical  field.  In 
the  wireless  classroom  are  three  long 
tables  running  almost  the  entire  length  of 
the  big  hall.  The  students  sit  at  their 
places  along  these  tables  with  head  re- 
ceivers on  and  take  down  the  messages 
sent  by  an  operator  at  the  master  key.  At 
the  foremost  table  the  messages  come  in 
rapidly  and  at  the  next  table  slower,  while 
at  the  rear  table,  which  is  for  the  begin- 
ners, there  is  a  pause  after  each  letter 
of  the  code,  to  give  the  student  time  to 
recognize  it. 

The  men  graduate  from  the  rear  table 
forward  as  they  acquire  speed  in  receiv- 
ing. The  messages  received  at  these 
tables  do  not  come  through  the  air  and 
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over  an  aerial,  but  instead  are  transmitted 
by  wires  from  the  master  key  to  the  head 
receivers  and  in  every  respect,  particu- 
larly in  the  sound,  are  a  perfect  imitation 
of  a  real  wireless  message.  In  case  a 
student  shows  himself  particularly  gifted 
and  easily  receives  the  messages  at  the 
rate  at  which  they  come  in  at  the  first 
table,  he  is  put  in  a  booth  by  himself  and 
receives  rear  wireless  messages  coming  in 
on  the  Navy  Yard  aerial. 

The  course  covers  a  period  of  22  weeks 
and  embraces  complete  courses  in  wire- 
less, theory,  lighting  and  interior  com- 
munication of  a  battleship,  dynamos  and 
motors,  engine  construction  and  me- 
chanics.     The    students    are    classed    as 


landsmen-electricians  and  are  quartered 
on  the  receiving  ship  Hancock,  which  was 
the  old  Arizona,  one  of  the  first  trans- 
Atlantic  liners,  purchased  by  the  Army 
for  a  transport  during  the  Spanish- 
American  War.  It  was  later  turned  over 
to  the  Navy  as  a  receiving  ship. 


Radio-Telegraphy  in  Time 
Regulation 

There  has  for  some  time  been  con- 
sidered the  possibility  of  employing  sig- 
nals sent  by  wireless  telegraphy  to  cor- 
rect the  time  of  chronometers  and  clocks. 
Not  so  long  ago  a  practical  test  was  made 
between   two   great   transatlantic   steam- 
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ships  in  mid-ocean,  which  thus  ex- 
changed their  chronometer  times.  One 
was  found  a  few  seconds  in  error. 

Claude  and  Ferrie  have  reported  to  the 
Paris  Academy  of  Sciences  the  results 
of  their  experiments  with  wireless  time 
signals  between  Paris  and  Montsouris, 
showing  that  the  method  is  capable  of 
furnishing  comparisons  within  a  limit  of 
error  of  less  than  one  one-hundredth  of 
a  second. 

Photograph  of  a  Rotary  Spark 
Discharger 

The  photograph  here  shown  was  made 
while  the  sending  spark  was  discharging 
at  the  rotary  spark  discharger  used  in 
the  five  k.  w.  Marconi  wireless  station  on 


FROM  A  PHOTOGRAPH  OF  A  ROTARY  SPARK 

the  Wanamaker  Store,  Philadelphia,  Pa. 
The  discharged  disk  was  running  at  the 
rate  of  1,800  revolutions  per  minute  and 
the  diameter  of  the  revolving  stud  circle 
being  eighteen  inches,  the  studs  were 
traveling  at  the  rate  of  9,483  feet  per 
minute,  or  no  miles  per  hour.  A  time 
exposure  was  made  and  yet  the  revolving 
studs  and  their  shadows  are  plainly 
shown  in  the  photograph  as  though  they 
were  standing  still.  The  reason  for  this 
is  that  the  spark  took  place  only  at  the 
instant  when  the  moving  stud  passed  the 
stationary  studs,  and  the  operating  room 
being  dark,  the  disk  and  revolving  studs 
were  illuminated  only  when  in  exactly 
the  same  position  each  time  a  spark  took 
place.     This  effect  may  also  be  observed 


without  the  use  of  a  camera  by  darken- 
ing any  wireless  room  where  a  rotary 
discharger  is  used.  At  some  stations  the 
studs,  instead  of  appearing  to  stand  still, 
will  jump  backward  and  forward.  The 
cause  of  this  is  that  the  studs  are  not 
evenly  spaced  and  therefore  not  always 
in  the  same  position  when  the  spark 
takes  place,  the  effect  being  somewhat 
similar  to  a  moving  picture  when  the  film 
runs  off  the  roller,  causing  the  shutter 
to  cut  off  the  light  at  the  wrong  time 
and  the  picture  to  jump  up  and  down. 

Wireless  to   Stop  Trains 

The  new  wireless  system  of  controlling 
trains  was  tested  recently  at  Stratford- 
on-Avon,  in  England.  As  a  passenger 
train,  almost  empty,  was  passing  through 
the  Midland  Junction  Railway  Station, 
Professor  Silvar.us  P.  Thompson,  the 
well-known  electrical  scientist,  standing 
on  the  platform  and  acting,  as  an  amateur 
signalman,  pressed  an  electric  button  and 
brought  the  train  to  a  standstill  in  well 
under  300  yards. 

An  electric  wire  lay  embedded  in  the 
ground,  the  brake-van  of  the  train  was 
fitted  with  a  receiving  apparatus,  and  the 
button  which  Professor  Thompson 
pressed  sent  a  warning  along  the  em- 
bedded wire  which  caught  up  the  train 
and  was  attracted  through  the  interven- 
ing air  waves  and  caught  by  the  receiver 
in  the  brake-van. 

The  immediate  result  was  that  the  air 
brake  was  automatically  acted  upon. 

In  the  words  of  the  discoverer  of  this 
new  system  of  train  controlling,  Mr.  H. 
von  Kramer,  a  young  Birmingham  scien- 
tist, "the  train  stopped  and  a  hooter 
attached  to  the  van  sounded." 

Popularly,  the  system  is  known  as  the 
Ralophone,  and  besides  stopping  a  train 
by  pressing  a  button,  the  200  or  so  rail- 
way experts  and  scientists  who  saw  the 
tests  say  that  all  sorts  of  other  wonders 
can  be  accomplished.  For  instance,  in 
experiments  that  followed,  a  fast  train 
following  a  slow  one  on  the  same  line 
was  pulled  up  automatically  by  wireless.- 


Questions  and  Answers  in  Wireless 

By  A.  B.  COLE 


POTENTIOMETERS. 

67. — Describe  the  construction  of  a 
potentiometer. 

A  potentiometer  consists  of  a  resist- 
ance rod  or  coil,  across  the  ends  of 
which  the  battery  is  connected.  A  slid- 
ing contact  touching  the  resistance  ele- 
ment is  provided  so  that  more  of  less 
resistance  may  be  placed  in  circuit  at 
will. 

68. — Describe  the  operation  of  a  po- 
tentiometer. 

Referring  to  Fig.  22,  (R)  is  the  re- 
sistance   rod    generally    used,    (B)    the 


FIG.    23.      POTENTIOMETER    CONNECTIONS 

battery  of  two  or  three  dry  or  wet  cells, 
and  (S)  the  sliding  contact.  The  volt- 
age across  the  entire  rod  (R)  is  that  of 
the  battery,  and  that  across  the  circuit 
connected  to  (A)  and  (S)  is  Jirectly 
proportional  to  the  distance  (A-S).  If, 
therefore,  the  voltage  of  the  battery  is 
three,  and  (S)  is  at  the  center  of  the 
rod,  the  voltage  across  (A-S)  will  be 
\y2.  If  distance  (A-S)  is  one-third  that 
of  (D-A)  the  voltage  across  (A-S)  will 
be  one  volt.  This  rule  applies  only  if 
the  current  flowing  through  the  detector 
circuit  connected  to  (S)  and  (A)  is 
small  compared  to  the  current  flowing 
through  rod  (R). 

From  the  above  it  will  be  seen  that 
the  voltage  across  the  detector  circuit 
can  be  closely  regulated.  For  the  high 
resistance  clement  a  carbon  rod  is  some- 


times employed,  but  the  diameter  must 
be  so  small  that  the  rod  is  liable  to  break. 
Another  type  of  potentiometer  uses  a 
hard  rubber  rod  wound  with  enameled 
German  silver  wire  as  a  resistance 
element. 

69. — What  should  be  the  resistance  of 
the  resistance  rod? 

A  resistance  of  200  ohms  is  quite  suf- 
ficient for  ordinary  use,  for  with  such 
a  resistance  the  voltage  across  the  de- 
tector can  be  regulated  to  a  small  frac- 
tion of  a  volt. 

70. — What  is  the  difference  between 
an  inductive  and  a  non-inductive  poten- 
tiometer? 

In  an  inductive  potentiometer  the  re- 
sistance rod  has  inductance,  so  that  any 
high  frequency  currents  which  would 
otherwise  pass  through  it  will  be  choked 
back.  In  the  non-inductive  potentiome- 
ters there  is  no  inductance  in  the  resist- 
ance element.  The  type  employing  the 
German  silver  coil  on  the  hard  rubber 
rod  is  an  inductive  potentiometer,  and 
the  type  using  a  carbon  resistance  rod 
is  non-inductive. 

71. — It  is  claimed  by  some  that  the 
non-inductive  type  of  potentiometer  gives 
better  residts  than  the  inductive  type. 
Is  this  so? 

A  non-inductive  potentiometer  will  re- 
spond somewhat  more  readily  to  sud- 
den changes  in  the  resistance  of  the  de- 
tector, whereas  there  is  a  certain  lag  to 
the  response  of  the  inductive  type.  On 
the  other  hand,  consideration  of  Fig.  22 
will  show  that  the  potentiometer  offers 
a  path  in  shunt  with  the  detector,  and 
unless  some  precaution  is  taken  part  of 
the  energy  which  should  affect  the  de- 
tector will  take  the  path  through  the 
potentiometer,  thereby  reducing  the  re- 
ceiving range  of  the  station.  If  an  in- 
ductive potentiometer  is  used,  the  con- 
volutions of  wire  retard  the  passage  o» 
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high  frequency  currents  through  them, 
and  consequently  nearly  all  will  pass 
through  the  detector,  doing  useful  work. 

RECEIVERS 

72. — Describe  the  most  commonly  used 
types  of  permanent  magnets  of  a  tele- 
phone receiver. 

In  wireless  telegraphy  the  watch  case 
types  of  receivers  are  most  generally 
employed  for  the  sake  of  lightness  and 
convenience.  The  ordinary  forms  of 
permanent  magnets  are  illustrated  in 
Figs.  23  and  24.     In  Fig.  23   (P)   rep- 


FIG.  23.  TELEPHONE 
MAGNETS 


24.  CONSEQUENT  POLE 
TYPE  RECEIVER 


resents  the  permanent  magnet,  which  is 
composed  of  several  laminations  placed 
one  above  the  other,  and  (N)  and  (S) 
are  the  poles  produced  by  the  magnets. 
The  bobbins  of  wire  are  wound  on  poles 
(N)  and  (S). 

Fig.  24  represents  a  permanent  mag- 
net, composed  of  laminations,  of  the 
"consequent  pole"  type,  and  this  type  is 
composed  of  an  unbroken  ring  of  steel, 
so  magnetized  that  the  poles  are  formed 
at  (N)  and  (S),  and  in  consequence 
(n)  and  (s),  within  the  bobbins,  are 
north  and  south  poles,  respectively. 

The  "single  pole"  receiver  consists  of 
a  core  of  soft  iron  wound  with  wire, 
and  set  in  a  steel  shell,  the  center  of  the 
iron  core  being  placed  directly  beneath 
the  center  of  the  diaphragm.  It  will 
be  understood,  therefore,  that  this  type 
of  receiver  is  really  a  double  pole  instru- 
ment, for  the  iron  core  is  one  pole,  and 
the  part  of  the  steel  shell  upon  which 
the  diaphragm  rests  is  the  other  pole. 

73. — Describe  the  action  of  a  telephone 
receiver. 

From  the  above  discussion  it  will  be 


seen  that  the  bobbins  wound  with  wire 
are  placed  around  the  effective  poles  of 
the  permanent  magnets.  These  bobbins 
are  so  wound  that  when  one  is  a  north 
pole  the  other  is  a  south  pole  while  the 
current  is  passing  through  them  in  one 
direction.  When  the  direction  of  flow 
of  the  current  is  reversed,  however,  the 
polarity  of  the  bobbins  will  be  reversed. 
Therefore,  while  current  is  flowing  in 
one  direction  the  bobbins  will  strengthen 
the  permanent  magnets,  thereby  draw- 
ing the  diaphragm  down  and  producing 
a  sound,  and  when  the  direction 
of  flow  is  reversed  the  bobbins 
will  weaken  the  pull  of  the  per- 
manent magnets  on  the  dia- 
phragm, and  this  will  allow  it 
to  assume  a  more  nearly  flat 
position  than  it  had  when  there 
was  no  current  flowing  and 
the  permanent  magnets  drew  it 
down  a  short  distance.  As 
soon  as  the  flow  of  current 
ceases,  the  diaphragm  is  again 
drawn  a  short  distance  toward  the  per- 
manent magnets. 

It  will,  therefore,  be  understood  that 
the  effect  of  the  permanent  magnets  is 
to  increase  the  sensitiveness  of  the  re- 
ceiver, for  with  their  aid  the  bobbins 
exert  a  greater  influence  while  the  cur- 
rent flows  in  one  direction,  and  a 
less  attractive  influence  when  it  flows 
in  the  opposite  direction,  and  conse- 
quently a  louder  sound  is  produced  when 
the  same  current  flows  through  the 
bobbins. 

For  these  reasons  it  is  important  that 
wireless  receivers  have  powerful  perma- 
nent or  "field"  magnets. 

74. — How  thick  should  the  diaphragm 
of  a  wireless  receiver  be? 

The  proper  thickness  of  the  dia- 
phragm of  a  receiver  depends  on  its 
diameter,  the  distance  between  it  and 
the  field  magnets  and  upon  the  strength 
of  these  magnets.  If  the  diaphragm 
is  made  too  thin,  the  field  magnets  will 
draw  it  down  upon  them,  and  if  too 
thick  they  will  not  be  able  to  cause 
sufficient  movement  to  produce  a  sensi- 


POPULAR  ELECTRICITY 


483 


tive  receiver.  Most  manufacturers  of 
sensitive  receivers  have  worked  out 
carefully  the  proper  thickness  for  their 
receivers,  and  we  cannot  recommend  to 
the  experimenter  the  substituting  of  a 
diaphragm  of  different  thickness  or  an 
attempt  to  grind  down  the  case  of  the 
receiver,  for  having  considerably  less 
experience  than  the  maker  of  the  re- 
ceiver, the  results  will  be  very  doubtful. 

75. — What  effect  has  the  winding  on 
the  bobbins  in  regard  to  the  sensitive 
qualities  of  the  receiver? 

Since  the  movement  of  the  diaphragm 
depends  largely  on  the  combined  effect 
of  the  bobbins  and  the  field  magnets, 
this  winding  is  very  important.  The 
strength  of  the  bobbins  is  directly  de- 
pendent on  the  number  of  ampere  turns 
of  wire,  and  since  the  number  of  am- 
peres is  small,  being  only  a  fraction  of 
an  ampere,  the  number  of  turns  or  con- 
volutions of  wire  must  be  large. 

The  general  method  of  rating  wire- 
less receivers  is  by  the  resistance,  be- 
cause this  is  the  simplest  way  to  rate 
them.  It  must  not  be  decided,  however, 
that  two  receivers  of  the  same  resist- 
ance are  equally  sensitive,  for  very  few 
manufacturers  make  identical  receivers. 

In  making  low  priced  receivers  some 
makers  have  wound  the  bobbins  with 
German  silver  wire  and  a  high  resist- 
ance was  easily  obtained  in  this  way. 
Since  German  silver  wire  has  a  much 
higher  resistance  than  copper  wire,  the 
number  of  turns  of  wire  used  by  this 
method  was  correspondingly  smaller, 
and  the  results  obtained  with  such  re- 
ceivers were  not  satisfactory. 


when  C,  the  capacity,  is  found  it  means 
microfarads. 


That  Condenser  Formula 


On  page  285  of  the  July  issue  we  gave 
a  formula  for  ascertaining  the  capacity 
of  condensers.  In  the  printing  of  the 
formula  a  grievous  error  was  made.  In- 
stead of  Dx  10x10  for  the  denominator, 
as  stated,  it  should  have  been  Dxio10, 
which  of  course  makes  a  vast  difference 
in   the   result.     In   using  the   formula, 


New  Wireless  Call-Letters 


The  recent  changes  in  the  wireless  call- 
letters  of  American  merchant  vessels 
have  resulted  in  some  confusion  to  ama- 
teurs, many  not  understanding  the  reason 
for  this  action. 

The  United  States  has  joined  the  in- 
ternational wireless  agreement,  and,  as 
a  result  of  this,  the  Bureau  of  Naviga- 
tion has  been  systematizing  the  call-let- 
ters of  American  ships,  subject,  of 
course,  to  the  approval  of  the  interna- 
tional bureau  at  Berne,  Switzerland. 

Under  the  new  arrangement  each  call 
will  consist  of  three  letters.  The  call- 
letters  of  American  ships  on  the  Pacific 
coast  will  begin  with  W,  while  Atlantic 
coast  vessels  have  been  assigned  the  se- 
ries beginning  with  K. 

As  far  as  practicable  the  same  second 
letter  has  been  assigned  to  vessels  of  the 
same  line,  while  the  third  letter  of  each 
call  will  be  distinctive. 

American  naval  vessels  will  continue 
to  use  the  series  beginning  with  N. 


Directory  of  Wireless  Clubs 

This  directory  of  amateur  wireless  clubs  and 
associations  will  be  published  each  month.  When 
a  new  club  is  formed  the  names  of  the  officers, 
also  the  street  address  of  the  secretary,  should 
be  forwarded  to  us  at  once.  Any  changes  that 
should  be  made  in  the  directory,  when  desig- 
nated by  an  official  of  a  club,  will  be  made  in 
the  next  issue  after  receipt  of  such  advice. 


Aerogram  Club. — J.  Stedman,  President ;  A.  Hay- 
ward  Carr,  Chairman  Board  or  Directors;  Alberts. 
Hayward,  Treasurer  ;  Donald  P.  Thurston,  Secre- 
tary ;  Walter  B.  Clarke,  17  May  St.,  Newport,  K.  I., 
Corresponding  Secretary. 

Aerograph  Club  of  Richmond,  Iud. — H.  J.  True- 
blood,  President:  Itichard  (iatzek,  Vice  President; 
James  Pardieck,  320  South  Sth  St.,  Richmond,  iud., 
Secretary. 

Aero  Wireless  Club. — A.  Garland,  President  : 
W.  Ladley,  Vice  President ;  D.  Beard,  Napa,  Calif., 
Secretary  and  Treasurer. 

Allegheny  County  (Pa.)  Wireless  Association. — 
Arthur  O.  Davis,  President  :  Theodore  D.  Richards, 
Vice  President;  James  Seaman,  Leetsdale.  Pa., 
Secretary  and  Treasurer. 

Alpha  Wireless  Association. — L.  L.  Martin. 
President:  V.  A.  Schaeft'er.  Vice  President;  G.  B\ 
Girton,  Box  07,  Valparaiso,  Ind.,  Secretary  and 
Treasurer. 

Amateur  Wireless  Association  of  Schenectady, 
N.     Y. — D.     F.     Crawford,      President  ;      I..      Hecbc. 

Vice  President;  C.  Wright,  Treasurer;   l.    s.  Op- 

holf,   1122   Ave.   "1!,"   Selieneetadv,    N.    Y.,   Secretary. 

Amateur     Wireless    Club    of    Geneva     iN.     VI 
II.    H.    Graves,    Jr.,    President  ;    C.    Hantaan.    Vice 
President:      1..    Keid.   Treasurer  :    lien.i.    Merry,   14S 

wniiam  St.,  Geneva,  n.  v.,  Secretary, 
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Arkansas  Wireless  Association. — G.  A.  Eauch, 
President ;  Edward  Vaughn,  2622  State  St.,  Little 
Rock  Ark.,  Secretary  and  Treasurer. 

Berkshire  Wireless  Club. — Warren  A.  Ford, 
President ;  William  Yarkee,  Vice  President ; 
Charles  Hodecker,  Treasurer ;  Jas.  H.  Ferguson, 
18  Dean  St.,  Adams,  Mass.,  Secretary. 

Canadian  Central  Wireless  Club. — Alexander 
Poison,  President ;  Stuart  Scorer,  Vice  President ; 
Benj.  Lazarus,  P.  O.  Box  1115,  Winnipeg,  Mani- 
toba, Can.,   Secretary  and  Treasurer. 

Cardinal  Wireless  Club. — K.  Walthers,  Presi- 
dent ;  F.  Dannenfelser,  Vice  President ;  Miss  A. 
Peterson,  South  Division  High  School,  Milwau- 
kee, Wis.,  Secretary. 

Chester  Hill  Wireless  Club. — Waller  Morgan, 
President ;  Richard  D.  Zucker,  46  Clinton  Place, 
Mt.   Vernon,   N.   Y.,   Secretary   and  Treasurer. 

Chicago  Wireless  Association. — John  Walters, 
Jr.,  President :  E.  J.  Stien,  Vice  President ;  C. 
Stone,  Treasurer;  F.  D.  Northland,  Secretary; 
R.  P.  Bradley,  4418  South  Wabash  Ave.,  Chicago, 
111.,   Corresponding   Secretary. 

Custer  Wireless  Club.— B'ranklin  Webber,  Presi- 
dent ;  Fred  Cross,  Vice  President :  Oakley  Ashton, 
Treasurer ;  Walter  Maynes,  438  Custer  Ave.,  Los 
Angeles,  Cal.,  Secretary. 

De  Kalb  Radio-Transmission  Association. — Bruce 
Lundberg,  President ;  Walter  Bergendorf,  Vice- 
President  ;  De  Estin  Snow,  Treasurer ;  Bayard 
Clark,  205  Augusta  Ave.,  De  Kalb,  111.,  Secretary. 

Fargo  Wireless  Association. — Kenneth  Hance, 
President ;  John  Bathrick,  Vice  President ;  Earl  C, 
Reineke,  518  9th  St.,  Fargo,  N.  D.,  Secretary. 

Forest  Park  School  Wireless  Club — W.  S.  Rob- 
inson, Jr.,  President ;  William  Crawford,  R.  F.  D. 
No.  1,  Springfield,  Mass.,  Secretary. 

Frontier  Wireless  Club. — Chas.  B.  Coxhead, 
President ;  John  D.  Camp,  Vice  President ;  Frank- 
lin J.  Kidd,  Jr.,  Treasurer :  Herbert  M.  Graves, 
458  Potomac  Ave.,  Buffalo,  N.  Y.,  Secretary. 

Geneva  Wireless  Club.— Charles  B.  Hartman, 
President ;  Charles  Smith,  Vice-President ;  Benja- 
min Merry,  Treasurer ;  Henry  B.  Graves,  Jr.,  448 
Castle  St.,   Geneva,  N.  Y.,  Secretary. 

Gramercy  Wireless  Club. — James  Piatt,  Presi- 
dent ;  John  Gebhard,  Vice  President :  John  Diehl, 
Treasurer;  John  Jordan,  219  East  23d  St.,  New 
York,  N.  Y.,  Secretary. 

Greenfield  Wireless  Association. — Edward  M. 
Wolfe,  President  and  Corresponding  Secretary, 
4125  Haldane  St.,  Pittsburgh,  Pa. 

Hannibal  (Mo.)  Amateur  Wireless  Club. — 
Charles  A.  Cruickshank,  President ;  J.  C.  Rowland, 
Vice  President ;  William  Youse,  Treasurer :  G.  G. 
Owens,  1306  Hill  St.,  Hannibal,  Mo.,  Secretary. 

Haverhill  (Mass.)  Wireless  Association — Riedel 
G.  Sprague,  President ;  Charles  Farrington,  Vice 
President ;  Leon  R.  Westbrook,  Haverhill,  Mass., 
Secretary  and   Treasurer. 

Hobart  Wireless  Association.— Asa  Bullock, 
President;  Charles  Clifford,  Hobart,  Ind.,  Secre- 
tary. 

Independence  Wireless  Association. — Boyce  Mil- 
ler, President ;  Ralph  Elliott,  Secretary ;  Joseph 
Mahan,  214  South  Sixth  St.,  Independence,  Kan., 
Vice  President. 

Independent  Wireless  Transmission  Co. — Starr 
W.  Stanyan,  76  Boston  Ave.,  West  Medford,  Mass., 
Secretary. 

Jonesville  Wireless  Association. — Frederic  Wet- 
more,  President ;  Webb  Virmylia,  Vice  President ; 
Richard  Hawkins,  Treasurer  ;  Merritt  Green,  Lock 
Box  82,  Jonesville,   Mich.,   Secretary. 

Lake  View  Wireless  Club.— E.  M.  Fickett,  Presi- 
dent ;  R.  Ludwig,  Treasurer ;  R.  F.  Becker,  1439 
Winona  Ave.,  Chicago,  111.,  Secretary. 

Long  Beach  Radio  Research  Club. — Bernard 
Williams,  555  E.  Seaside  Bvd.,  Long  Beach,  Calif., 
Secretary. 

Manchester,  (N.  H.)  Radio  Club. — Homer  B. 
Lincoln,  President ;  Clarence  Campbell,  Vice  Presi- 
dent ;  Elmer  Cutts,  Treasurer ;  Earle  Freeman, 
759  Pine  St.,  Manchester,  N.  H.,  Secretary. 

New  Haven  Wireless  Association. — Roy  E.  Wil- 
mot.  President ;  Arthur  P.  Seeley,  Vice  President ; 


Russell    O'Connor,    27    Vernon    St.,    New    Haven, 
Conn.,   Secretary  and  Treasurer. 


Edw.  G.  Egloff,  2729  Noble  Ave.,  Chicago,  111., 
Recording  Secretary. 

Oakland  Wireless  Club. — H.  Montag,  President ; 
W.  L.  Walker,  Treasurer;  W.  R.  Sibbert,  916 
Chester  St.,  Oakland,  Calif.,  Secretary. 

Oklahoma  State  Wireless  Association. — T.  E. 
Reid,  President ;  G.  O.  Sutton,  Vice-President  ; 
Ralph  Jones,  Box  1448,  Muskogee,  Okla.,  Secretary 
and  Treasurer. 

Oregon  State  Wireless  Association. — Charles  Aus- 
tin, President ;  Joyce  Kelly,  Recording  Secretary  ; 
Edward  Murray,  Sergeant-at-Arms  ;  Clarence  Bisch- 
off,  Lents,  Ore.,  Treasurer  and  Corresponding  Sec- 
retary. 

Peterboro  Wireless  Club. — G.  B.  Powell,  Presi- 
dent;  C.  V.  Miller,  Vice  President;  E.  W.  Oke, 
263  Engleburn  Ave.,  Peterboro,  Ontario,  Can., 
Secretary   and  Treasurer. 

Plaza  Wireless  Club.— Paul  Elliott,  President; 
Myron  Hanover,  156  E.  66th  St.,  New  York,  N. 
Y.,  Secretary  and  Treasurer. 

Rockland  County  (N.  Y.)  Wireless  Association. — 
W.  F.  Crosby,  President ;  Tracey  Sherman,  Vice 
President ;  Marquis  Bryant,  Secretary ;  Erskine 
Van  Houten,  24  De  Pew  Ave.,  Nyack,  N.  Y.,  Cor- 
responding Secretary. 

Roslindale  (Mass.)  Wireless  Association. — O. 
Gilus,    President;    E.    T.    McKay,    Treasurer;    Fred 

C.  Fruth,  962  South  St.,  Roslindale,  Mass.,  Secre- 
tary. 

Sacramento  Wireless  Signal  Club. — E.  Rackliff, 
President;  J.  Murray,  Vice  President;  G.  Ban- 
vard,  Treasurer;  W.  E.  Totten,  1524  "M"  St., 
Sacramento,  Calif.,  Secretary. 

Santa  Cruz  Wireless  Association. — Orville  John- 
son, President ;  Harold  E.  Sentor,  184  Walnut  Ave., 
Santa  Cruz,  Calif.,  Secretary  and  Treasurer. 

Southeastern  Indiana  Wireless  Association — R. 
F.  Vanter,  President ;  D.  C.  Cox,  Vice  President 
and  Treasurer ;  H.  Hitz,  Fairmont,  Madison,  Ind., 
Corresponding  Secretary. 

Southern  Wireless  Association. — B.  Oppenheim, 
President ;  P.  Gernsbacher,  1435  Henry  Clay  Ave., 
New  Orleans,  La.,  Secretary  and  Treasurer. 

Springfield  (Mass.)  Wireless  Association. — A.  C. 
Gravel,  President ;  C.  K.  Seely,  Vice  President  and 
Treasurer ;  D.  W.  Martenson,  Secretary ;  Club 
Rooms,  323  King  St.,  Springfield,  Mass. 

Spring   Hill   Amateur   Wireless   Association. — R. 

D.  Thiery,  President ;  H.  P.  Hood,  2nd,  2  Benton 
Road,  Somerville,  Mass.,  Secretary  and  Treasurer. 

St.  Paul  Wireless  Club. — Thos.  Taylor,  Presi- 
dent ;  L.  R.  Moore,  Vice  President  :  E.  C.  Estes, 
Treasurer;  R.  H.  Milton,  217  Dayton  Ave.,  St. 
Paul,  Minn.,  Secretary. 

Tri-State  Wireless  Association. — C.  B.  DeLa- 
Hunt,  President ;  O.  F.  Lyons,  Vice  President ; 
T.  J.  M.  Daly,  Treasurer ;  C.  J.  Cowan,  Memphis, 
Tenn.,  Secretary. 

Waterbury  Wireless  Association. — Weston  Jenks, 
President ;  Alfred  Upham.  Treasurer  ;  H.  M.  Rogers, 
Jr.,  26  Linden  St.,  Waterbury,  Conn.,  Secretary. 

Wireless  Association  of  British  Columbia. — 
Clifford  C.  Watson,  President;  J.  Arnott,  Vice 
President;  E.  Kelly,  Treasurer;  H.  J.  Bothel,  300 
Fourteenth  Ave.  E.,  Vancouver,  B.  C,  Correspond-i 
ing  Secretary.  I 

Wireless  Association  of  Canada. — W.  Fowler, 
President;  E.  G.  Lunn,  Vice  President;  W.  C. 
Schuur,  Secretary  and  Treasurer. 

Wireless  Association  of  Montana. — Roy  Tysel, 
President ;  Elliot  Gillie,  Vice  President ;  Harold 
Satter,  309  South  Ohio  St.,  Butte,  Mont,  Secretary. 

Wireless  Club  of  Baltimore. — Harry  Richards, 
President ;  William  Pules,  Vice  President ;  Curtis 
Garret,  Treasurer  ;  Winters  Jones,  728  North  Mon- 
roe St.  Baltimore.  Md.,  Secretary. 


ss  Club  of  the  Shortridge  High  School. — 
Robert  C.  Schimmel,  2220  N.  Penn  St.,  Indian- 
apolis, Ind.,  President :  George  R.  Popp,  Vice  Presi- 
dent;    Bayard    Brill,    Treasi'^tr,;  ©few  '^rr^Uton, 

Secretary. 
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Motor  Holster 


A  holster  for  carrying  a  small  motor 
upon  the  back  is  the  subject  of  a  patent 
issued  to  H.  E.  Hourcher,  Augusta,  Ga. 


MOTOR   HOESTER 

The  device  is  designed  for  the  use  of 
workmen  who  use  motor  driven  tools  in 
building  or  other  construction  work. 

*To  Prevent  a  Transmitter  From 
Packing 

A  great  many  of  the  older  style  tele- 
phone transmitters  still  on  the  market  and 
in  use  about  the  country  become  packed 
on  account  of  the  accumulation  of  mois- 
ture in  the  case  and  cup. 

A  very  efficient  method  of  preventing 
this  is  to  put  a  pinch  of  air  slacked  lime 
in  the  transmitter  with  the  granulated 


carbon.  This  absorbs  the  moisture  and 
does  not  impair  the  efficiency  of  the 
transmitter. — T.  Dodd. 


Suggestions    in    Scale    Lighting 

Two  forms  of  installation  for  illumi- 
nating stationary  scales  are  here  shown. 

One  illustration  shows  a  light  used  on 
track  scales  in  packing  plants.  As  the 
dressed  beef  in  halves  is  run  upon  that 
portion  of  the  track  over  the  scales  the 


METHODS  OF  LIGHTING  SCAXE  BEAMS 

weight  is  taken.  The  light  is  installed 
so  it  may  be  turned  close  to  the  wall.  A 
condulet  forms  the  elbow  upon  which  the 
light  swings. 

For  the  second  installation,  conduit,  a 
sign  receptacle,  several  pipe  straps  and 
some  double  braid  duplex  wire  are 
needed.  The  pipe  is  run  through  the 
woodwork  above  the  scale  beam,  making 
a  stationary  light  in  the  right  place. 


Electric  Wiring 

English  and  American  Practice  Compared 

By  FRANK  BROADBENT,  M.  I.  E.  E. 


In  preparing  this  article  for  Popular  Electricity  Magazine,  Mr.  Broadbent  has 
endeavored  to  present  without  technicalities  and  by  pictures  some  of  the  differences 
betzveen  English  and  American  electrical  apparatus  and  practice.  Mr.  Broadbent 
has  been  in  electrical  work  in  England  for  twenty-six  years,  is  the  author  of  "Chats 
on  Electricity."  He  is  also  Examiner  to  the  City  and  Guilds  of  London  Institute  in 
Electric  Lighting  and  Wireman's  Work,  Consulting  Engineer  to  the  Illustrated 
London  News  and  Sketch,  etc. — Editorial  Note. 

ter  did  not  quite  correspond  to  what  in 
America  is  known  as  a  "snap"  switch,  as 
the  handle  was  turned  half  a  turn  for- 
ward to  switch  the  current  on,  and  was 
turned  backwards  to  switch  it  off.  The 
American  "snap"  switch  is  always  turned 
in  one  direction.  For  many  years  this 
semi-rotary  type  of  switch  was  used  al- 
most exclusively  for  both  small  and  large 
currents,  but  we  have  now  reverted  to  an 
improved  form  of  quick  break  knife 
switch — known  as  the  "tumbler"  switch. 
For  small  currents  such  as  lighting  cir- 
cuits the  tumbler  switch  is  almost  the 
only   type   of   switch   used   in   England. 


Those  who  have 
closely  followed 
the  development 
of  i  n  s  t  a  1 1  a  t  ion 
practice  in  England 
since  the  early 
eighties  must  have 
noticed  what,  for 
want  of  a  more  ap- 
propriate term,  I 
might  call  a  proc- 
ess of  circular  evo- 

FRANK   BROADBENT  lutioil.       By    thliS    I 

mean  that  we  started  with  certain  types 
of  apparatus  which  gradually  evolved 
into  other  and  quite  different  types,  and 
these  again  have  evolved  into  types 
which  are  very  similar  in  principle  to 
those  with  which  we  started. 

Take  for  example  the  switch.  The 
first  switches  used  both  for  switchboards 
and  for  small  circuits  were  of  the  knife- 
blade  type, 
somewhat  aft- 
er the  style  of 
that  shown  in 
Fig.  i.  This 
was  not  a  very 
suitable  form 
for  ordinary 
use  in  a  house, 
as  it  was  difficult  to  enclose  it  neatly. 
Placed  on  its  side,  however,  a  single  pole 
knife  switch  can  be  enclosed,  the  handle 
passing  through  a  slot  in  the  cover.  This 
type  formed  a  link  between  the  true  knife 
pattern  and  the  rotary  pattern.    The  lat- 


SINGLE-POLE   KNIFE 
BLADE  SWITCH 


FIG.    2.     "TUMBLES"    SWITCH 

This,  as  is  seen  from  Fig.  2,  is  a  modifica- 
tion of  the  knife  switch.  For  switch- 
board work  the  type  of  switch  now  used 
bears  a  much  closer  resemblance  to  the 
original  knife  switch,  Fig.  3.  For  large 
isolated  switches,  such  as  are  used  to 
control  main  circuits  or  motors,  a  similar 
type  of  switch  is  used,  generally  enclosed 
in  a  cast  iron  box  with  the  operating  han- 
dle outside  as  in  Fig.  4. 

For  factory  and  workshop  use  enclosed 
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FIG.     3.       KNIFE 
SWITCH 


switches  are  preferred,  and  on  circuits 
carrying  pressures  of  250  volts  and  over 
they  are  practically  com- 
pulsory in  order  to  com- 
ply with  the  requirements 
of  the  English  Home  Of- 
fice. There  is  very  little 
work  done  in  factories 
and  workshops  at  pres- 
sures below  200  volts.  The 
usual  pressures  are  220 
for  lighting  and  440  to  500  for  motors. 
Hence  there  is  very  little  demand  for  an 
open  switch  of  the  type  shown  in  Fig.  5. 
Such  a  switch  as  is  here  shown  would 
not  be  passed  by  the  English  Home  Of- 
fice  inspec- 
tors on  250- 
volt  circuits 
(direct  cur- 
rent) or  125 
volts  (alter- 
nating) b  e- 
cause  it  is 
possible  for 
a  man  to  re- 
ceive a  shock 
in  the  ordi- 
nary  han- 
dling of  the 
switch.  Seri- 
ous and,  I  be- 
lieve, fatal 
accidents  have  occurred  with  switches  of 
this  kind  by  reason  of  the  operator's 
hand  coming  in  contact  with  the  live  1 
fixing  screws  or  nuts  on  the  insulating 
bar  when  grasping  the  switch  handle. 
When  a  switch  of  this  type  is  permitted 
it  is  important  to  connect  it  up  in  such  a 
way  that  the  knives  are  "dead"  when 
the  switch  is  off,  that  is  to  say,  the  "live" 
end  of  the  circuit  must  not  be  connected 
to  the  knife  or  pivot  but  to  the  isolated 
contacts  at  the  top  of  the  switch.  I  have 
known  considerable  trouble  to  result 
from  a  neglect  of  this  precaution. 

Another  very  important  accessory  in 
electric  wiring,  work  is  the  safety  fuse. 
When  a  considerable  resistance  is  inter- 
posed in  any  portion  of  the  electric  cir- 


FIG.     4.      ENCLOSED    SWITCH 
WITH  HANDLE  OUTSIDE 


cuit,  the  heat  produced  therein  is  practi- 
cally proportional  to  the  resistance  inter- 
posed. It  is  this  principle  which  is  made 
use  of  in  electric  lamps,  radiators,  cook- 
ers and  the  like.  If  we  use  a  substance 
which  has  a  very  high  resistance  for  a 
small  mass  of  material,  such  for  instance 
as  the  filament 
of  an  incandes- 
cent lamp,  we 
produce  a  white 
heat  which  is 
made  use  of  for 
i  1 1  u  m  i  n  ation. 
The  principle  of 
electric  heating 
is  also  made  use 
of  for  the  pro- 
tection of  elec- 
tric circuits  by 
means  of  what 
in  England  is 
called  the  "safety 
fuse."  This  con- 
sists generally  of  a  short  piece  of  fusible 
metal,  having  a  very  small  section  as 
compared  with  the  section  of  the  con- 
ductor which  it  is  intended  to  protect. 
In  its  simplest  and  oldest  form  the  safety 
fuse  consists  of  a  short  length  of  lead 
and  tin  wire  for  attaching  to  terminals 
as     shown    in   <- — .^^^^^  .—— . v 

Fig.  6  (a).^j^  ^KnV* 

This  is  gen- 
erally called 
an  open  type 
fuse  link,  and 
when  this  is 
connected  in  a 
circuit  the  link- 
will  get  hot 
and  melt,  thus 
cutting  off  the 
current  if  the 
latter      should 


FIG.    5.     OPEN,   DOUBLE- 
POLE    KNIFE    SWITCH. 


exceed   a   cer- 


FUSES  AND  PLUG  BASE 


lain  predetermined  value.  The  current 
at  which  any  wire  will  melt  can  be  ac- 
curately calculated,  and  the  calculations 
have  been  carefully  verified  by  experi- 
ment.    We  have  here  what   may  appear 


488 


POPULAR  ELECTRICITY 


■BPi 


to  be  a  paradox,  namely,  that  the  heating 
property  of  the  electric  current  is  made 
use  of  to  protect  electric  cables  from 
overheating. 

Fuses,  like  switches,  have  passed 
through  various  stages  of  evolution  and 
there  is  just  the  possibility  that  we  in 
England  shall  return  to  the  original 
American  screw  socket  pattern.  The 
open  type  fuse  link  shown  in  Fig.  6  (a), 
while  it  is  quite  suitable  to  protect  low 
voltage  c  i  r- 
cuits,  is  not 
s  o  suitable 
for  high 
pressures  and 
for  large  cur- 
rents, as  the 
spark  or  arc 
formed  when 
the  fuse 
melts  may  in 
itself  prove  a 
source  of 
danger.  An- 
other disad- 
vantage      O  f    FIG.    7.    "ZED"   AND   "DIAL" 

this    type    of  FTOE 

fuse  link  is  that  there  is  nothing  to  pre- 
vent a  person  replacing  it  with  a  larger 
fuse  or  with  a  piece  of  hard  metal, 
such  as  iron  or  copper  wire,  which  would 
not  melt  in  the  event  of  a  dangerous  cur- 
rent passing.  It  is  n&t  an  uncommon 
thing  for  hairpins,  or  any  odd  piece  of 
wire  that  may  be  available,  to  be  used  in 
place  of  fuses  of  this  kind,  and  when  this 
is  done  the  function  of  the  fuse  is  entirely 
destroyed. 

In  America  the  type  of  fuse  called  the 
Edison  screw  pattern  has  been  used  for 
many  years,  and  years  ago  was  used  in 
England  also.  In  this  case  the  fuse  link 
is  enclosed  in  a  screwed  plug,  as  shown 
in  Fig.  6  (b),  this  plug  being  adapted  to 
screw  into  a  base,  Fig.  6  (c).  When 
screwed  home  the  current  can  pass  from 
the  contact  at  the  point  of  the  screw, 
through  the  enclosed  fuse,  and  out 
through  the  threaded  tube  which  forms 
the  other  contact.     The  plugs  are  stand- 


ardized to  carry  certain  currents,  and 
cannot  be  so  easily  tampered  with  as  the 
open  type  fuse  link.  This  type  of  fuse 
has  never  been  very  popular  in  England, 
and  up  to  quite  recently  was  only  used 
on  installations  containing  American  ma- 
chinery, such  for  instance  as  some  of  the 
tube  railways.  Latterly,  however,  im- 
proved designs  have  been  brought  out 
known  as  the  "Zed"  and  "Dial"  fuses, 
Fig.  7,  in  which  the  fusible  link  is  con- 
tained in  a  sort  of  cartridge  which  can 
be  easily  replaced  by  a  nontechnical 
person. 

When  a  very  excessive  current  passes, 
such  as  is  caused  by  what  we  electricians 
call  a  "short  circuit,"  a  fuse  may  explode 
with  a  report  like  a  pistol.  This  kind  of 
thing  is  more  likely  to  occur  on  motor 
circuits  than  on  lamp  circuits,  and  to 
prevent  it  various  devices  are  adopted  all 
based  more  or  less  on  the  principle  of 
smothering  the  spark  or  arc  which  occurs 
when  the  fuse  suddenly  melts  and  breaks 
the  circuit.  There  is  a  sort  of  electrical 
inertia,  particularly  in  circuits  supplying, 
motors,  which  tends  to  make  the  current 
flash  over  across  the  contacts  when  the 
fuse  melts,  and  it  is  to  prevent  this  flash- 
ing over  that  the  smothering  or  damping 
devices  have  been  adopted.  One  of  the 
commonest  of  these  devices  is  to  enclose 
the  fuse  link  in  a  fiber  tube  containing 
very  fine  sand  or  powder.  The  ends  of 
the  tube  are  capped  with  metal  terminals 
to  which  the  fuse  wire  is  connected  and 


FIG.  8.     CARTRIDGE  FUSE 

the  whole  is  fixed  into  contact  clips  on 
a  porcelain  base,  Fig.  8.  Fuses  of  this 
type  are  known  under  the  general  term  of 
"cartridge"  fuses,  and  while  I  believe 
they  originated  in  England,  they  are 
probably  used  more  generally  in  America 
than  in  England.     The  objection  to  all 
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PORCELAIN  BRIDGE 
TYPE  FUSES 


these  cartridge  fuses  is  that  they  are  very 
easily  abused  and  rendered  useless  for 
their  purpose. 
When  once 
they  have 
|  p  e  r  f  o  rmed 
their  useful 
function  of 
breaking  the 
circuit,  they 
are  frequent- 
ly refitted 
with  a  thicker 
and  harder 
wire,  when  they  are  of  no  further  pro- 
tection to  the  circuit  and  only  serve  to 
give  a  false  sense  of  security.  It  is  to 
overcome  this  objection  that  the  "Zed" 
and  "  Dial  " 
cartridge 
fuses  have 
been  de- 
signed. In 
these  types  it 
is  essential  to 
use  the  prop- 
e  r  cartridge 
refills  sup- 
plied by  the 
makers. 

For  small 
lighting  circuits  the  commonest  form  of 
fuse  used  in  England — so  common  as  to 
be  practically  the  only  type  used — is  the 
porcelain  bridge  type.  The  "bridge"  is 
sometimes    tubular    as    in    Fig.    9    (a), 


10.     SOLID  BRIDGE   TYPE 
FUSE 


FIG.   11.     AMERICAN  PANEL  BOARD  AND  CABINET 


when  the  fuse  wire  is  threaded  through 
the  open  tube  and  connected  to  the  end 
caps ;  but  is  more  often  of  the  solid 
bridge  type  as  in  Fig.  9  (b)  and  Fig. 
10,  in  which  type  the  fuse  wire  is  ex- 
posed.   The  tubular  pattern  is,  however, 


used  for  larger  circuits  carrying  com- 
paratively heavy  currents  of,  say,  ten 
amperes  and  over. 

The  fuses  are  always  enclosed  in 
some  way  and  are  generally  grouped  in  a 
d  i  s  tribution 
box  at  a  cen- 
tral point 
from  which 
the  branch 
circuits  radi- 
ate. The  En- 
glish "distri- 
bution fuse 
box"  is  the 
equivalent  of 
the  American 
"cabinet"  o  r 
panel  board. 
The  compari- 
son   between 

the  two  is  shown  in  Figs.  11  and  12 
(To  be  concluded) 


FIG.  12.  ENGLISH  DISTRIBUTION 
FUSE    BOX 


Cord  Adjuster 


A  convenient  cord  adjuster  used  in  a 
woodworking  shop  is  here  illustrated.  A 
piece  of  J4  inch  hard  wood  is  sawed  into 
the  shape  shown  with  the  edges  where 


CORD   ADJUSTER 


the  cord  rests  rounded  off.  This  adjustei 
may  be  used  on  reinforced  cord,  but 
not  upon  ordinary  drop  cord. — \Y.  R. 
Reynolds. 
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An  Electric  Toaster 

The  heating  element  is  mounted  on  a 
piece  of  roofing  slate  6  by  8  inches. 
Make  holes  as  shown  in  the  slate  by 
drilling  or  chipping  with  a  sharp  punch. 

For  no  volt  service,  cut  off  twelve 
feet  of  No.  28  Calido  heater  wire.  In 
making    the    heating    element    for    the 


Extension  Bells  for  Annunciator 


HOME-MADE  TOASTER 

toaster,  wind  the  Calido  wire  around  a 
piece  of  y%  inch  steel  rod,  the  latter  being 
slipped  out  after  the  wire  is  wound,  leav- 
ing a  wire  helix  Y%  inch  in  diameter  and 
two  or  more  feet  in  length,  the  latter 
depending  upon  how  closely  the  turns 
are  wound  on  the  rod.  The  rod  is  simply 
used  as  a  form  on  which  to  wind  the 
wire.  The  Calido  wire  will  retain  its 
shape  after  the  rod  is  withdrawn,  if 
wound  tightly  and  closely.  In  applying 
the  heating  element  to  the  slate,  the  total 
number  of  turns  in  the  helix  should 
be  counted  or  approximated  and  divided 
into  eighths,  so  as  to  give  about  the 
same  number  of  turns  in  each  element. 

Cut  sixteen  pieces  of  No.  20  bare  cop- 
per wire,  24  inch  long,  and  fashion  into 
cotter  pins  for  holding  the  heating  ele- 
ment to  the  slate.  The  heating  element 
is  held  in  the  eye  of  the  cotter  pin,  and 
then  the  latter  is  slipped  through  the 
hole  in  the  slate.  Porcelain  insulators  for 
supports  and  binding  posts  for  the  ends 
of  the  heater  wire  are  shown.  For  a 
bread  rack,  bend  two  pieces  of  No.  16 
bare  copper  wire  into  the  shape  shown. 
The  bolts  holding  the  insulators  to  the 
slate  slip  through  the  loops  in  the  ends 
of  these  pieces  of  wire.  Attach  five  cross 
wires  to  these  two  side  wires.  Place  the 
toaster  upon  an  asbestos  mat  and  connect 
up  by  cord   and   plug. 

Wesley  G.  Paulson. 


The  writer  recently  had  occasion  to 
install  a  four  point  annunciator  in  a  resi- 
dence where  many  night  calls  had  to  be 
answered,  and  it  was  desired  to  have  an 
extension  bell  from  the  annunciator  in 
two  servants'  rooms,  arranged  so  that 
one  week  one  servant  would  answer  the 
bell,  and  the  next  week  the  other  servant 
would  answer.  It  was  also  desired  to 
have  only  one  bell  ring  at  a  time  and  still 
have  the  annunciator  show  who  the  call 
was  from. 

A  three  point  switch  was  placed  at  the 
annunciator,  so  as  to  cut  out  the  an- 
nunciator bell  and  cut  in  the  extension 
bell,  and  another  three  point  switch  was 


3  Pa  sit  Switches 


Annunciator 
Obops 


Posh  Buttons 
wiring  of  extension  belis 

placed  in  one  of  the  servants'  rooms, 
which  would  cut  out  one  extension  bell 
and  cut  in  the  other  one.  The  accom- 
panying diagram  will  show  the  necessary 
connections  to  follow  to  carry  out  this 
arrangement. — Chas.  Olsson. 


Division  Bell  by  "Wire" 

"A  certain  Conservative  club"  in  Lon- 
don is  electrically  connected  with  the 
division  bell  in  the  House  of  Commons, 
and  members  have  found  the  arrange- 
ment most  convenient. 

But  Mr.  Denman,  the  Liberal  member 
for  Carlisle,  considers  that  it  gives  a 
party  advantage  to  unpaired  Unionist 
members,  and  he  intends  to  ask  the  First 
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Commissioner  of  Works  if  he  will  ter- 
minate the  connection. 

The  division  bell  rings  In  a  number  of 
members'  private  residences,  including 
those  of  Mr.  McKenna,  Mr.  Trevelyan 
and  others  within  a  certain  radius  of  the 
Speaker's  chair. 

Truck  for  Handling  Armatures 

In  electric  railway  shops  it  is  necessary 
to  handle  heavy  armatures.  The  accom- 
panying illustration  shows  a  truck  used 
for  this  purpose.  The  wheels  are  thir- 
teen inches  in  diameter  on  a  i%  inch 
shaft.    The  frame  is  made  of  2  by  $4  inch 


ARMATURE  TRUCK 

iron.  The  prongs  of  the  frame  are 
curved  and  spaced  far  enough  apart  so 
that  they  can  be  run  under  the  armature 
shaft  at  each  end.  From  the  wheel  shaft 
to  the  prong  ends  is  eleven  inches.  The 
handle  may  be  seven  or  eight  feet  long  to 
secure  good  leverage. 

Bank  Lighting  Hints 

The  economy  of  concentrating  electric 
light  upon  the  required  object  or  place 
is  coming  into  evidence  more  every  day. 

A  Chicago  bank  uses  an  artistic,  dull 
brass,  trough  reflector  and  tubular  lamps 
placed   therein    for   lighting   the   public 
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writing  desks  on  its  main  floor.  The  re- 
sult is  absence  of  shadows,  no  matter  in 
what  position  the  writer  may  be  stand- 
ing, and  reduced  current  consumption 
with  more  efficient  illumination. 

Another  convenience  appreciated  by 
the  patrons  is  the  illuminated  numbers 
on  the  bank  cages.  These  numbers  are 
so  placed  and  designed  that  they  may  be 
easily  seen  from  any  part  of  the  floor. 

High  Furnace  Temperatures 

In  the  working  of  metals  we  now  have 
the  electric  vacuum  furnace,  which  car- 
ries us  several  hundred  degrees  higher 
than  before.  Beyond  this,  for  many  pur- 
poses, there  is  the  furnace  or  crucible 
which,  operating  in  hydrogen  or  in  nitro- 
gen and  heated  by  a  coil  of  tungsten  or 
molybdenum  wire,  lets  us  melt  practically 
anything.  At  present  this  type  of  furnace 
is  limited  only  by  the  material  of  which 
the  crucibles  are  made,  and  can  easily  be 
carried  up  to  a  temperature  at  which 
all  the  well  known  refractories  much  too 
easily  melt.  When  one  reflects  that  our 
industries  have  always  depended  on  what 
could  be  done  below  a  temperature  of 
about  i,6oo°  C. ;  that  our  porcelain  mix- 
tures, as  well  as  our  alloys,  our  metal- 
lurgical processes  and  all  our  applications 
of  heat  have  been  influenced  by  this  upper 
limit,  we  look  forward  with  interest  to  the 
effects  which  may  be  produced  by  making 
available  a  temperature  at  least  500 
degrees  higher  in  the  next  few  years. 
Fundamentally  new  results  ought  to  be 
anticipated. 

Receiver   Casings   of   Metal 

For  years  the  custom  has  prevailed  of 
manufacturing  the  casing  of  telephone 
receivers  of  hard  rubber  or  similar  in- 
sulating material.  Now,  however,  Mr. 
W.  W.  Dean,  of  Ohio,  has  designed  a 
receiver  of  metal  shell,  the  parts  of  which 
are  made  from  sheet  metal.  Auxiliary 
metal  rings  are  inserted  at  the  point 
where  the  cap  screws  onto  the  shell.  The 
end  of  the  shell  is  reduced  in  size  so  as 
to  slip  within  the  external  rings. 
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Atmospheric  Electricity 

In  spite  of  the  knowledge  already 
gained  the  actual  cause  of  the  electrifica- 
tion of  the  atmosphere  is,  as  yet,  prob- 
lematic. The  causes  can  be  friction  in 
air  currents,  volcanic  emission  of  charged 


"Hir 


FIG.   1.     SIMPLE  EXPERIMENT,   SHOWING  FORMA- 
TION OF  RAIN  DROPS 

gases,  chemical  activity,  induction,  ultra- 
violet light  from  the  sun,  and  the  bom- 
bardment of  our  outer  atmosphere  by 
electrified  particles  or  electrons  emitted 
by  the  sun  and  sent  forth  through  space 
at  tremendous  velocities.  The  two  causes 
last  mentioned  are  of  extreme  interest 
because  they  are  of  recent  origin. 

Ultra-violet  rays  (sometimes  called 
photo-chemical)  are  emitted  by  the  sun 
in  large  quantities.  Very  little  of  this 
radiation  reaches  the  surface  of  the  earth 
because  it  is  absorbed  by  the  air.  When 
absorbed  it  ionizes  the  air;  that  is,  it 
breaks  up  the  gases  into  ions  of  positive 
and  negative  charges.  It  can  easily  be 
shown  that  water  vapor  more  readily  con- 
denses on  the  negative  particles  and 
therefore  these  might  be  carried  to  earth, 
leaving  the  air  positively  charged.  The 
air  is,  however,  sometimes  negative  with 
respect  to  earth.  This  can  be  explained 
by  the  phenomenon  of  electrostatic  induc- 
tion and  accounted  for  in  various  ways. 

The  other  method  depends  on  the  fact 
that  hot  bodies  emit  electrically  charged 
particles.  Thus  the  sun  is  supposed  to 
send  forth  charged  bodies  consisting  per- 
haps merely  of  electrons  of  electricity. 
These  particles  encounter  no  matter  while 
traversing  the  boundless  interplanetary 
space  and  are  not  absorbed  or  stopped 
until  reaching  our  atmosphere. 

Clouds  are  of  course  masses  of  very 
fine  particles  of  water.    When  the  air  is 


charged  it  may  be  assumed  that  each 
tiny  drop  has  a  certain  charge.  As  these 
drops  coalesce  and  form  larger  drops  it 
is  a  simple  mathematical  calculation  to 
show  that  the  potential  of  the  large  drop 
is  greater  than  that  of  the  small  drops 
combined.  This  may  account  for  the 
large  difference  of  potential  which  sud- 
denly breaks  down  the  gap  between  cloud 
and  earth.  On  the  other  hand,  a  simple 
experiment  shown  in  Fig.  I  may  be  per- 
formed to  show  that  the  drop  may  be 
formed  by  the  lightning  discharge  instead 
of  vice  versa.  A  fine  spray  of  water  is 
formed  by  the  nozzle  (A).  A  spark  gap 
(bb)  is  placed  in  the  spray  and  connected 
to  a  source  of  high  electric  potential. 
When  a  discharge  passes  between  the 
points, the  tiny  particles  of  water  coalesce 
and  form  large  drops.  It  is  thus  seen 
that  a  lightning  flash  may  be  either  the 
cause  or  effect  of  the  formation  of  rain 


FIG.   2.     DISCHARGE  OF  A  LIGHTNING  ARRESTER 

drops.  It  is  a  matter  of  common  experi- 
ence that  a  heavy  downpour  of  rain  fol- 
lows a  lightning  discharge,  but  owing  to 
the  much  greater  velocity  of  light  than 
that  of  the  falling,  drops  it  is  impossible 
to  determine  which  is  the  cause  or  effect. 
The  properties  of  a  lightning  discharge 
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are  well  known.  It  is  oscillatory  as  is 
that  from  a  condenser  and  its  frequency 
is  a  million  or  more  oscillations  per  sec- 
ond. Knowing  this,  it  is  useless  to  use 
solid  conductors  for  lightning  rods  be- 
cause an  alternating  current  of  high  fre- 
quency does  not  flow  in  the  middle  of  the 
conductor  but  confines  itself  to  the  por- 
tion near  the  outside.  In  other  words,  the 
resistance  of  a  certain  solid  wire  is  much 
greater  for  high  frequency  current  than 
for  ordinary  current.  This  "skin  effect" 
becomes  so  important  that  the  difference 
in  conductivity  of  various  metals  becomes 
negligible  and  a  galvanized  iron  pipe  is 
a  far  better  conductor  of  lightning  than  a 
solid  copper  wire  of  equal  metallic  cross- 
sectional  area,  but  much  smaller  surface 
area. 

Owing  to  the  high  frequency  of  light- 
ning current  a  few  turns  of  wire  offer  a 
tremendous  "choking"  effect.  This  is 
taken  advantage  of  in  making  lightning 
arresters  for  the  terminals  of  telephone, 
telegraph  and  electric  lines.  A  few  turns 
of  wire  are  connected  into  each  outgoing 
wire  just  beyond  the  generator,  telephone 
or  other  apparatus  to  be  protected.  Be- 
tween this  coil  and  the  ground  there  are 
a  number  of  spark  gaps  in  series  which 
ordinarily  do  not  permit  the  current  to 
flow  across.  If  lightning  strikes  the  line 
it  meets  great  resistance  in  the  coil  and 
therefore  jumps  across  the  gaps  to  the 
ground. 

There  are  many  types  of  arresters,  but 
they  all  contain  the  principle — an  easy 
path  to  the  ground  for  the  high  frequency 
discharge.  Fig.  2  shows  one  form  of 
arrester  in  action. 


For  the  Milkman 


A  patent  has  been  issued  to  Wm.  M. 
Watson,  Fallsington,  Pa.,  upon  a  device 
for  raising  and  lowering  milk  bottles  in 
the  milkman's  cold  water  boxes  used  to 
chill  the  milk. 

The  apparatus  consists  of  a  rack,  con- 
nected to  small  rods  at  the  top  of  the 
ice  box  by  chains  or  straps.  These  rods 
arc   connected  to  a  small   motor   which 


when  started  will  raise  the  rack  and  bot- 
tles above  the  water,  allowing  them  to 
drain,  still  keeping  them  in  the  cold  of 
the  ice  box.     When  the  time  comes  for 


COOLIKG   MILK   BOTTLES 

loading,  they  can  be  placed  in  the  boxes 
and  then  in  the  wagon,  entirely  dry,  yet 
cold,  and  the  milkman  has  not  suffered 
with  cold  fingers  from  picking  several 
dozen  bottles  out  of  ice  water  by  hand. 


For  the  Electrician  in  Fireproof 
Buildings 

In  rearranging  lighting  circuits  in  fire- 
proof buildings  having  partitions,  walls 
and  ceilings  of  plaster  upon  tile,  the 
wireman  has  a  new  helper  in  the  way  of 
Ovalduct. 

The  insurance  inspector  does  not  like  to 
have  the  tile  injured  and  a  groove  chis- 


eled in  the  plaster  is  not  deep  enough  to 
allow  a  conduit  to  be  laid  in,  so  load 
covered  wire  has  been  used. 

Ovalduct  is  piping  like  conduit,  but  is 
purposely  elliptical  in  shape  to  lay  next 
to  the  tile  and  be  covered  by  plaster  after 
the  wires  arc  ill  and  Ilk  job  done,  thus 
satisfying  both  insurance  man  and  build 
ing  inspector. 
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A  Piano  Lamp 

Procure  a  Y\  inch  brass  tube  24  inches 
long  and  thread  one  end  to  fit  a  standard 
socket.  Wire  the  tube  and  socket,  using 
three  feet  of  fixture  wire.  Bend  the 
tubing  as  shown  in  the  illustration  to  lay 
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PIANO  LAMP 

over  the  top  of  the  piano  so  that  with  a 
metal  shade  upon  the  lamp  the  leaves  of 
music  can  be  readily  turned.  Solder 
lamp  cord  with  plug  to  the  fixture  wire, 
staggering  the  joints,  and  tape  with  rub- 
ber and  friction  tape.  An  eight  candle- 
power  lamp  is  bright  enough  to  use. — 
Anton  Pertle. 


Automobile    Horn    for    Factory 
Signal 

Asked  to  install  some  sort  of  signaling 
device  in  a  five  story  factory  where  steam 
was  not  used  and  where  it  was  necessary 


AUTOMOBILE   HORN  TOE   FACTORY   SIGNAL 

to  let  the  employes  know  when  the  ma- 
chinery would  be  started  or  stopped,  I 
made  use  of  a  Mesco  automobile  horn. 
The  horn  was  installed  on  the  third  floor, 
near  the   stairway,  and  connected  with 


the  batteries  and  a  push  button  in  the 
office.  The  signals  could  be  heard  all 
over  the  building.  The  company  recently 
moved  to  a  place  where  it  occupied 
two  floors.  The  building  had  practically 
soundproof  doors.  I  then  installed  a  horn 
at  the  ceiling  upon  each  floor,  connect- 
ing the  two  horns  in  parallel. — Charles 
Horton. 


Farming  by  Electricity 
Demonstrated 

Farming  by  electricity,  as  demon- 
strated at  Beachville,  Ontario,  on  June 
25,  by  the  Hydro-Electric  Power  Com- 
mission, is  less  than  a  chemical  formula 
and  more  than  a  theory.  It  is  a  prac- 
tical application  of  electricity  as  a  motive 
power  to  the  various  branches  of  farm- 
ing where  labor  is  required.  The  dem- 
onstration was  two-fold.  It  was  the  first 
effort  of  the  commission  to  show  the 
farmer  at  closer  range  just  what  the 
Ontario  cheap  power  movement  means 
to  him.  To  the  people  of  Beachville  it 
was  the  tangible  beginning  of  the  par- 
ticipation of  aiai  village  in  the  power 
scheme  under  the  most  recent  legislation 
by  the  Ontario  house. 

Hon.  Adam  Beck  took  advantage  of 
the  occasion  to  make  the  announcement 
that  the  commission  is  about  to  order 
two  portable  threshing  outfits,  which  will 
tour  the  country  this  fall  to  give  demon- 
strations of  the  use  of  the  power  for 
this  and  other  heavy  farm  work,  such  as 
corn  cutting  and  plowing,  where,  say,  25 
horsepower  would  be  required. 

The  cost  of  such  an  equipment,  Mr. 
Beck  explained,  would  be  about  $1,000 
less  than  the  present  threshing  outfit ;  it 
would  stand  four  times  the  service, 
and  require  no  expert  for  maintenance. 
A  meter  would  measure  the  quantity 
of  power  used,  and  the  farms  would  be 
billed  by  the  municipality. 

This  announcement  evoked  universal 
interest,  but  equally  practical  was  the 
statement  that  a  supply  of  two  horse- 
power of  electricity  would  suffice  for 
house   lighting,   milking,   dairying,   feed 
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cutting,  cooking  and  the  various  inci- 
dental occupations  where  power  in  some 
form  or  other  is  required. 

This  demonstration,  which  started  late 
in  the  afternoon,  attracted  some  1,500 
people.  Farmers  from  all  sections  drove 
in,  anxious  to  see  and  to  learn.  While 
the  demonstration  was  designed,  from  a 
farmer's  standpoint,  to  bring  the  com- 
fort, convenience  and  economy  of  elec- 
tricity close  to  him  in  a  practical  way, 
many  of  the  appliances  displayed  are 
familiar  in  city  houses.  The  storage 
cooker,  which  is  heated  by  electricity  to 
250  degrees  Fahrenheit,  and  then  shut 
off,  holding  its  heat  for  hours,  was  put 
to  some  severe  cooking  tests.  Chopping 
machines,  feed  and  corn  cutters  and 
cream  separators  gave  evidence  of  great 
labor  saving  possibilities.  A  center  of  in- 
terest was  an  automatic  pump  brought 
by  Mr.  Beck  from  Germany.  It  is  oper- 
ated by  a  one-sixth  horsepower  motor. 

Tray  for  Telephone  Receiver 

There  are  few  who  haven't  knocked 
the  telephone  receiver  from  the  desk  with 


TRAY  FOR  TELEPHONE  RECEIVER 

the  elbow  when  about  to  resume  a  con- 
versation after  looking  up  some  needed 
information.  I  have  found  the  small 
homemade  wooden  tray  fastened  to  the 
standard  of  the  telephone  by  a  clamp  a 
most  convenient  holder  for  the  receiver 
at  such  times. — H.  C.  Wilson. 


The  World's  Telephones 

According  to  a  recently  published  re- 
port of  the  American  Telephone  and  Tele- 
graph Company,  it  is  estimated  that  on 
January  1,  1912,  there  were  12,453,000 
telephones  in  use.  The  total  length  of 
telephone  wires  was  29,566,000  miles.  At 
that  date  the  world's  investment  in  tele- 
phones is  placed  at  $1,729,000,000.  The 
accompanying  diagram,  which  is  repro- 
duced from  the  above  report,  shows  the 
distribution  of  the  world's  telephones,  of 
which  67.1  per  cent  are  in  the  United 
States. 

It  is  worthy  of  note  that  during  the 
year  191 1  the  great  United  States  rail- 
way systems  have  made  rapid  advances 
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toward  the  general  use  of  the  telephone 
for  train  despatching.  Since  the  intro- 
duction of  the  use  of  the  telephone  for 
that  purpose,  over  200  of  the  United 
States  railroads  have  adopted  that  sys- 
tem. In  fact  the  telephone  has  sup- 
planted the  telegraph  on  over  50.000 
miles  of  railroad,  which  is  over  20  per 
cent  of  the  total  railroad  mileage  of  the 
country.  A  careful  estimate  places  the 
miles  of  wire  used  by  railroad  com- 
panies for  train  dispatching  at  120.000. 
and  the  corresponding  number  of  tele- 
phones at  10,000. 


Electricity  the  Silent  Salesman 

Some  helpful  hints  on  the  use  of  electric  current  in  getting  up  show  window  displays.     The 
following  schemes  have  all  been  used  with  remarkable  success. 


Garden  Hose  Display 

Two  pillars  built  up  of  garden  hose 
represent  one  dealer's  method  of  calling 
attention  to  his  stock.  Between  the  pil- 
lars is  set  a  searchlight  upon  the  glass 


Wheel  of  Flags 

A  store  near  a  large  university  makes 
a  specialty  of  college  flags.  In  the  win- 
dow is  a  wheel  of  light  wood  seven  or 
eight  feet  in  diameter,  with  bearings  at 


CALLING  ATTENTION  TO   GARDEN  HOSE 

of  which  is  painted  a  picture  of  a  gar- 
dener carrying  several  coils  of  hose  over 
his  shoulder  and  a  plant  in  his  hand. 
This  picture  in  colors  is  made  prominent 
by  the  rays  from  the  light. 

Grass  Cutting  Advertisement 

The  virtues  of  a  lawn  mower  are  pre- 
sented in  the  window  of  a  seed  firm  by 
means  of  parts  of  the  mower,  from  each 
of  which  ribbons  are  run  to  cards  pasted 
upon  the  glass.    However,  the  eye  is  first 


WHEEL   OF   FLAGS 

the  hub.  From  the  circumference  of 
the  wheel  to  the  center  are  stretched  flags 
of  various  colleges.  On  the  shaft  of  the 
wheel  is  a  pulley  connected  by  a  light 
belt  to  a  concealed  motor  which  operates 
this  wheel  of  flags. 


LAWN  MOWER  DISBLAY 

attracted  to  the  exhibit  by  an  assembled 
mower.  A  small  electric  motor  by 
running  friction  wheels,  operates  the 
machine. 


The  Rolling  Auto  Tire 

Nothing  will  so  quickly  attract  the  at- 
tention of  passers-by  as  some  mechanism 
whose  operation  borders  on  the  myste- 
rious. An  apparently  simple  device  of 
this  nature  is  being  used  to  advertise 
automobile  tires. 

The  whole  length  of  a  large  window 
is  backed  with  an  artistic  arrangement 
of  palm  leaves  and  shrubbery.  Just  in 
front  of  the  shrubbery  is  left  a  narrow 
space  about  six  inches  wide,  covered  with 
ordinary  blue  overall  cloth.  At  each  end 
of  this  narrow  path  are  placed  two  large 
stones  and  between  them,  without  any 
apparent  means  of  support  or  power, 
rolls  an  ordinary  automobile  tire. 

The  secret  of  the  device  lies  in  a  sys- 
tem of  electro-magnets  arranged  at  inter- 
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vals  of  about  two  inches  and  concealed 
beneath  the  path.  These  attract  a  band 
of  iron  placed  inside  the  tread  of  the 
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THE  ROLLING  TIRE 


tire.  The  poles  of  the  magnets  termi- 
nate in  innocent  looking  heads  which  ap- 
pear merely  to  hold  the  cloth  in  place. 
By  contacts  controlled  by  a  concealed 
motor  the  coil  of  one  magnet  after  an- 
other is  energized,  rolling  the  wheel  back 
and  forth. — Stuart  R.  Ward. 


Demonstrates  Safety  Razor 
Blade  Sharpener 

The  use  of  safety  razors  has  brought 
out  numerous  devices  for  sharpening  the 
blades.  A  show  window  display  calling 
attention  to  one  of  these  mechanisms  is 
here  shown. 


The  right  hand  which  turns  the  device 
is  operated  by  a  small  motor  inside  the 
case,  as  is  also  the  "twirler"  on  top. 


A  Basket  of  Glowing  Fruit 

An  enterprising  Chicago  restaurant 
owner  is  using  for  his  show  window  a 
large    basket    containing    sockets    into 
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LUNCH  ROOM  ATTRACTION 

which  are  screwed  bulbs  representing  a 
large  variety  of  fruit,  so  placed  and 
arranged  as  to  form  an  appetizing  as  well 
as  an  artistic  imitation  of  a  basket  of 
fruit. 


SAFETY   RAZOR    DISPLAY 


Emphasizing  Window  Displays 

A  clever  method  of  calling  special 
attention  to  certain  items  in  his  show- 
windows  is  being  used  by  a  prominent 
dry  goods  merchant  at  Cleveland,  a  man 
who  long  ago  learned  the  advantage  of 
adopting  tungsten  lamps  with  suitably 
shaped  reflectors  for  lighting,  his  window 
displays.  Although  well  pleased  with  the 
resulting  window  illumination,  he  found 
that  the  lighting  made  all  of  the  goods 
show  up  equally  well.  What  puzzled  him 
was  how  to  call  special  attention  to  cer- 
tain items  in  the  window  without  marring 
the  artistic  effeel  h\  unsighth  signs. 
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This  he  has  now  done  by  placing  addi- 
tional tungsten  lamps  in  the  windows, 
with  reflectors  concentrating  the  light 
from  each  on  a  certain  article.  These 
added  lamps  have  colored  bulbs  and  are 
turned  on  and  off  at  short  intervals  by 
little  flashers.  Consequently,  the  man  or 
woman  looking  into  the  nicely  arranged 
and  brightly  lighted  window  suddenly 
sees  a  table  spread  turn  pink;  then  a 
morris  chair  near  the  other  end  of  the 
window  changes  from  brown  to  green  in 
its  tints,  and  so  on. 

Watch   the   Wheels   Go   Round 


That  an  ordinary  bicycle  should  at- 
tract attention  as  a  window  display  would 
seem  unusual,  yet  arranged  as  shown  in 
the  illustration  it  proves  a  drawing,  card. 

The  machine  is  mounted  upon  an  elon- 


MOVING   BICYCLE  DISPLAY 

gated  box  through  the  cover  of  which 
are  two  grooved  wheels,  each  touching 
the  rubber  tire  upon  a  bicycle  wheel.  A 
concealed  electric  motor  turns  the  driv- 
ing wheels,  causing  the  bicycle  wheels 
to  spin  around. 


Butterfly  Exhibit 

In  a  portion  of  a  museum  devoted  to 
insects,  electric  light  is  used  to  bring  out 
the  beauty  of  the  butterfly  specimens.  A 
glass  case  with  its  sides  and  back  holds 
a  picture,  in  natural  colors,  of  flowers 
and  distant  woods.  In  the  foreground 
artificial  grasses  and  flowers  are  placed, 
and  upon  these  are  the  butterflies.     The 


BUTTERFLY    EXHIBIT 


richness  of  the  scene  is  heightened  by 
light  from  incandescent  lamps  hidden 
from  view  in  the  upper  front  part  of 
the  cabinet. 


Wig  Advertising 

A  wig  manufacturer  attracts  attention 
to  his  show  window  by  placing  within  a 
wax  head  wearing  a  wig  a  low  candle- 


WIG  ADVERTISING 

power  incandescent  lamp.  The  light 
gives  a  live  glow  to  the  wax  figure  and, 
according  to  the  manufacturer,  helps  sell 
his  goods. 

On  and  after  June  I,  1913,  New  York 
City  wiring  rules  will  prohibit  the  use 
of  wooden  molding  for  enclosing  electric 
wires. 


Electrical  Securities 


By  "CONTANGO" 

In  this  and  the  succeeding  article  a  brief  review  of  the  past  ten  years  or  so  will  be 
given,  containing  some  extraordinary  facts  and  figures  concerning  what  has  been  done,  is 
being   accomplished  and   is    likely   to   be  achieved  in   the   future. 


It  is  not  the  purpose  here  to  give  a 
long  list  of  figures  or  dry-as-dust  details 
that  nobody  will  read,  but  rather  to  show 
some  pertinent  facts  and  illuminative  il- 
lustrations as  to  just  what  has  been  ac- 
complished in,  say,  the  last  ten  years,  and, 
to  use  a  homely  phrase,  show  "what  is 
doing"  and  what  will  be  done  in  the 
world  of  electrical  finance. 

One  might  make  the  statement  right 
here  that  now  over,  and  considerably 
over,  $2,000,000,000  is  invested  in  one 
way  or  another  in  the  lighting  and 
power  development  of  an  electrical  char- 
acter in  the  United  States. 

It  would  be  just  as  well  to  quote  here 
the  words  said  in  1909  by  the  president 
of  the  National  City  Bank  of  New  York, 
itself  one  of  the  greatest,  if  not  the  , 
greatest,  of  financial  institutions  in  the 
world.  For  he  spoke  then  from  the 
fore- knowledge  of  an  individual  trained 
to  watch  the  best  possible  opportunities 
for  his  customers  and  indeed  all  those 
people  who,  being  not  afraid  to  part  with 
their  money,  are  alive  to  good  and  certain 
returns  on  it.  Moreover,  the  facts  have 
more  than  borne  out  his  words.  Let  us 
see. 

In  1909,  to  quote  Mr.  Vanderlip: 
"The  eleven  or  twelve  hundred  million 
dollars  which  are  today  invested  in  elec- 
tric lighting  and  power  plants  form  an 
investment  that  is  divided  between  some 
eight  or  ten  thousand  separate  com- 
panies. That  in  itself  is  one  of  the  im- 
portant reasons  why  we  find  such  a 
small  number  of  electric  light  securities 
in  the  bond  lists  of  the  great  stock  ex- 
changes. The  average  cost  per  plant, 
as  given  in  the  census  report,  was  about 
$140,000,  in  1902;  in  1907  the  average 
cost  per  plant  was  a  little  over  $200,000. 
We  had  a  situation  then  in  which  (hero 


was  a  great  number  of  small  individual 
plants  unrelated  in  management  or  in- 
corporate in  organization." 

Now,  we  will  for  the  moment  leave 
Mr.  Vanderlip's  remarks  to  themselves 
to  suggest  that  in  the  three  years  past 
since  he  uttered  them,  there  must  have 
been  an  additional  investment  of  rather 
over  $900,000,000,  and  in  proportion  as 
this  great  sum  of  money  has  been  put 
forth,  just  so  has  the  tendency  been  to 
decrease  the  number  of  small  plants, 
consolidate  them  into  large  ones  and 
increase  the  cost  per  plant. 

To  quote  Mr.  Vanderlip  once  more: 
"We  have  seen  the  electric  lighting  busi- 
ness grow  more  rapidly  than  any  other 
form  of  industrial  activity.  A  business 
that  will  double  in  five  years,  as  the  elec- 
tric lighting  business  has  done,  has  in  it 
a  vitality  that  is,  of  course,  bound  to 
carry  it  to  enormous  proportions.  The 
great  development  in  the  use  of  electric 
power  offers  a  field  of  growth  that  seems 
likely  to  be  quite  as  rapid  as  has  been 
the  development  in  the  illuminating 
field." 

Again,  it  is  wise  to  interrupt  Mr.  Van- 
derlip's utterances  of  1909  to  tell  you 
that  this  development  in  the  field  of 
power,  about  which  he  speaks,  has  been 
far,  far  greater  than  he  ever  anticipated. 
To  conclude  his  salient  and  brilliant 
remarks : 

"Given  intelligent  technical  manage- 
ment, conservative  accounting  that  em- 
braces ample  charges  for  renewals  and 
depreciation,  fair  rates  that  do  not  offer 
a  field  for  legislative  attack,  I  see  no  rea- 
son why  sums  in  the  most  ample  supply 
should  not  be  found  to  absorb  all  the 
securities  of  this  kind  that  it  is  neces- 
sary to  create.  If.  added  to  these  ele- 
ments, there  arc  corporate  combinations, 
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which  are  made  for  the  purpose  of  tak- 
ing advantage  of  legitimate  economies, 
and  not  for  raising  rates,  combinations 
that  will  result  in  single  issues  of  large 
volumes  so  as  to  give  the  investor  mar- 
ketability as  well  as  security,  then  funds 
should  be  had  for  electric  development 
not  only  in  ample  supply,  but  at  a  mod- 
erate rate  of  interest." 

One  would  like  to  write  in  here,  be- 
fore going  further  into  this  matter  of 
accomplishment,  a  very  recent  cablegram 
from  London,  one  which  may  be  said  to 
reflect  the  financial  tendency  of  the  day. 
It  reads  as  follows:  "In  the  line  of 
speculative  investments  there  may,  and 
is  likely  to  be  from  now  on,  a  great 
development  of  interest  here  in  the  pub- 
lic utility  companies  of  the  United 
States.  The  opinion  is  growing  in  this 
country  that  owing  to  the  better  super- 
vision under  which  their  finances  are  con- 
ducted, such  investments  offer  better 
possibilities  in  the  United  States  than 
they  do  in  England.  These  investments 
have  been  to  a  certain  degree  neglected 
hitherto  on  this  side  of  the  water." 

Now,  as  to  this  London  opinion,  let 
one  suggest  that  in  a  large  measure  the 
public  is  guaranteed  against  that  danger- 
ous tendency  which  in  other  fields  for 
the  exploitation  of  capital  has  laid  many 
corporations  low,  by  supervision  on  the 
part  of  commissions,  state  or  otherwise, 
and  local  boards.  Serving,  as  these  cor- 
porations must,  communities  with  a 
necessity  that  enters  intimately  into  the 
comfort  and  prosperity  of  its  citizens,  it 
naturally  follows  that  the  leaders  of  such 
communities  are  extremely  careful  to  see 
to  it  that  those  to  whom  are  granted 
valuable  concessions  in  the  form  of  fran- 
chises do  not  abuse  them,  or  use  them  to 
their  own  enrichment,  without  returning 
to  the  people  upon  whose  patronage  they 
expect  to  prosper  a  full  measure  of 
value. 

Statistics  have  at  least  clearly  shown 
that  up  to  the  present  time  public  service 
corporations,  taken  as  a  class,  have  shown 
the  cleanest  and  most  consistent  records 


of  all  the  diversified  forms  of  corpora- 
tions. They  are  singularly  free  from 
exploitation  by  stock  jobbers,  except  in 
isolated  cases.  Fewer  financial  disasters 
have  marred  their  progress.  They  have 
passed  through  a  number  of  panics  and 
periods  of  depression  without  as  much 
as  having  their  growth  even  stunted,  and 
for  this  exceptional  expansion  there  is 
only  one  possible  explanation — the  fact 
that  they  deal  in  indispensable  neces- 
sities, which  are  retailed  for  compara- 
tively so  small  a  sum  that  any  one  may 
use  them. 

To  plunge  right  into  the  middle  of  the 
matter  in  hand,  let  us  say  this: 

There  is  today  a  pronounced  tendency 
toward  the  consolidations  of  small  elec- 
trical properties  into  large  holding  com- 
panies for  the  benefits  to  be'  derived 
therefrom  in  the  economy  and  efficiency 
of  management. 

History  shows  that  in  such  consolida- 
tions the  holders  of  bonds  and  shares  of 
small  properties  receive  very  advan- 
tageous terms,  resulting  in  material 
profit  as  a  result  of  their  earlier  pur- 
chases of  the  small  properties. 

The  point  to  be  taken  is  the  advisability 
of  the  investor  purchasing  securities  of 
growing  public  service  corporations  early 
in  their  career,  and  then  the  opportunity 
for  enhancement  of  values  is  the  great- 
est. But  there  is,  too,  a  word  of  cau- 
tion, that  in  making  such  selections  it  is 
primarily  of  the  greatest  importance  that 
the  investor  should  be  guided  solely  by 
the  advice  and  suggestions  of  conserva- 
tive bankers.  Time  and  time  again,  lead- 
ing up  step  by  step,  you  have  been  given 
information  how  you  should  be  guided 
in  this  important  particular. 

It  must  never  be  overlooked  that  not- 
withstanding the  success  which  has  at- 
tended the  development  of  public  service 
corporations,  there  are  also  some  weak 
propositions;  some  that  grow  too  fast 
-and  which  in  their  growing  period  are 
not  strong  enough,  and  they  succumb 
only  to  be  overtaken  by  stronger  cor- 
porations.     Because    of    this    tendency, 
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you  must  be  careful  not  to  assume  that 
the  mere  fact  of  a  weak  corporation 
being  taken  over  by  a  stronger  one,  of 
necessity  means  you  will  be  the  gainer 
by  the  proposition.  Doubtless  you  would 
be  if  you  had  the  securities  of  the  greater 
and,  as  has  been  pointed  out  just  a  few 
lines  above,  you  will  be  if  you  are  wise 
in  your  selection  of  the  small  ones. 

And  once  again  let  it  be  reiterated,  it 
is  in  the  management  and  in  the  names 
associated  with  such  enterprises  that  you 
will  find  your  greatest  salvation. 

Hardly  a  week  has  passed  in  the  last 
two  months  or  more  without  the  an- 
nouncement of  a  new  holding  company 
to  take  over  the  control  of  a  number  of 
new  operating  public  service  corpor- 
ations. Most  of  these  corporations 
started  off  on  a  large  scale,  and  have  in 
turn  acquired  large  and  well  known  pub- 
lic utility  properties.  This  steady  de- 
velopment in  centering  the  control  of 
traction,  light  and  gas  companies,  under 
one  management,  pertinently  reflects  the 
evolution  that  has  been  steadily  and  si- 
lently taking  place  in  late  years  toward 
concentration.  Precedent  and  the  suc- 
cess which  in  this  particular  field  have 
attended  former  efforts  along  these  lines 
are,  of  course,  responsible  for  the  or- 
ganization from  month  to  month  of  new 
holding  companies,  which  have  of  late 
been  so  very  numerous. 

The  examples  of  what  it  is  possible  to 
accomplish  through  increased  earnings 
and  reduced  operating  expenses  supplied 
by  the  American  Light  &  Traction  Com- 
pany, the  Electric  Bond  &  Share  Co.,  the 
American  Gas  &  Electric  Company  and 
other  companies  have  been  so  marked 
that  a  desire  to  emulate  them  has  proved 
irresistible  to  others.  But  again  be  it 
observed,  remember  names. 

If  this  progress  continues  steadily,  it 
will  not  be  so  very  long  before  nearly  all 
the  successful  public  service  operating 
companies  worth  the  while  of  acquiring 
will  be  safely  domiciled  under  the  wing 
of  one  or  another  of  the  strong  holding 
companies    This  is  more  significant  than 


might  appear  on  the  surface,  for  if  you 
trace  one  small  company  through  its  his- 
tory into  its  absorption  by  a  larger,  and 
the  larger  into  that  of  the  still  greater, 
you  will  find  that  they  reach  clear 
through  to  the  very  fountains  of  business 
management,  integrity  and  capital  which 
must  and  has  to  protect  your  money. 
You  are  therefore  safe.  You  know  ex- 
actly with  whom  you  are  dealing. 

Some  few  facts  may  be  given  here  con- 
cerning what  may  be  called  the  premier 
public  utility  corporation  of  this  country. 
The  stock  of  the  American  Light  & 
Traction  Company  sold  in  July  of  this 
year  at  400.  That  is  to  say,  at  a  figure 
400  per  cent  greater  than  its  original 
price.  The  company's  common  stock  out- 
standing is  less  than  $12,000,000,  while 
the  company  has  a  surplus  of  upwards  of 
$8,000,000.  This  will  no  doubt  be  dis- 
tributed some  day  and  share  holders 
think  that  the  distribution  will  be  made 
very  soon.  This  is  not  by  any  means 
intended  as  a  "boost"  of  something  that 
needs  no  "boosting,"  but  is  merely  an 
illustration  of  what  has  been  accom- 
plished along  this  line. 

Or  again  we  might  take  the  case  of  the 
American  Utilities  Company,  which  re- 
cently made  a  public  offering  of  $750,- 
000,  six  per  cent  preferred  stock,  with 
which  went  a  bonus  of  $290,000  common. 
The  offering  was  subscribed  more  than 
three  times  over  and  a  common  stock,  on 
which  the  indicated  earnings  for  the  com- 
ing year  are  $7.25  and  over,  advanced  in 
price  accordingly,  while  the  preferred 
also,  rightly  enough,  advanced  many 
points  over  the  quotations  of  a  few- 
months  previous.  This  again  is  not  in- 
tended as  a  "boost"  of  this  company 
in  particular,  but  merely  as  another 
illustration. 

We  might  take  again  the  City  Service 
Company.  At  the  last  report  submit  toil 
the  year's  surplus  was  $274,556  and  the 
total  surplus  up  to  June  30th  last  was 

$465.354- 

As  before  said,  dry-as-dusl  statistics 
which  you  will  never  read  is  nol  the  pur- 
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pose  here,  but  startling  figures  and  facts 
are:  We  had  the  intention  to  supply  in 
detail  the  figures  of  electrical  financial 
development  in  the  United  States  during 
the  past  decade,  but  they  were  found  to 
be  too  voluminous,  too  all  embracing,  for 
even  a  small  portion  of  many  articles; 
they  would  demand  a  volume  all  for 
themselves.  But  we  can  give  some  fig- 
ures relating  to  that  parent  company 
mentioned  which  has  its  headquarters  in 
the  greatest  electrical  center  of  the  world, 
and  here  they  are :  Speaking  at  the  cele- 
bration of  the  twenty-fifth  anniversary 
of  the  inception  of  this  company,  the 
Commonwealth  Edison  Company  of  Chi- 
cago, in  June  last,  the  president  observed 
that  in  1889  the  income  from  light,  power  ' 
and  railway  was  $105,700;  in  1899,  $1,- 
792,700,  and  in  191 1,  $13,902,300.  In 
1893  this  company  had  4,100  customers; 
in  1899  it  had  13,300  customers;  in  191 1 
the  number  of  customers  was  157,115. 
What  more  need  be  said  ? 

But  you  who  live  in  the  midst  of  such 
things  have  been  told  bit  by  bit  what 
values  are,  how  they  are  derived,  why 
they  are  so  termed.  Therefore,  after 
giving  you  all  this  information  with  the 
expressed  willingness  to  give  more,  you 
must  accept  the  homely  dictum  of  saying 
surely  "It's  up  to  you." 

Digging  Pole  Holes  with 
Dynamite 

Experiments  made  by  the  Marion 
(Ind.)  Electric  Light  Company  with 
dynamite  for  opening  pole  holes  in  frozen 
ground  indicate,  says  the  Electrical 
World,  that  the  explosive  reduces  the  ex- 
cavation cost  from  $1.75  to  about  35 
cents  per  pole,  besides  enabling  one  gang 
to  dig  sixteen  to  eighteen  holes  a  day. 

In  preparing  for  the  dynamite  a  little 
basin  six  inches  deep  and  the  size  of  the 
hole  is  first  opened  at  the  surface  of  the 
ground  to  prevent  the  explosive  action 
from  spreading.  Then  with  an  auger  a 
two  inch  hole  is  bored  to  the  desired 
depth  of  the  excavation,  and  into  this 
hole  is   dropped   a  half-pound   stick  of 
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METHOD  OF  DIGGING  POLE  HOLES 

dynamite,  about  sixteen  cents'  worth. 
The  resulting  explosion  shatters  the 
ground  about  the  auger  hole,  loosening 
the  frozen  earth  at  the  surface  up  to  the 
margin  of  the  basin  first  cut.  This 
loosened  earth  in  the  hole  can  then  be 
"spooned"  out  easily  and  the  hole  is  ready 
for  the  pole.  In  making  preliminary  tests 
in  frozen  ground  it  was  necessary  to  set 
off  two  half-pound  charges  at  different 
depths  for  each  pole,  but  with  unfrozen 
ground  one  16-cent  charge  was  enough. 

Attractive  Wagon  Display 

Usually  wagons  resplendent  with  new 
paint  and  varnish,  in  the  show  rooms  of 
the  manufacturers,  are  considered  to  be 
attractive  enough,  but  one  company  goes 
a  step  farther  by  outlining  with  colored 
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lights  a  lifelike  exhibit  of  a  horse,  wagon 
and  driver  and  placing  the  outfit  in  a 
window  bordered  with  similar  lights. 


Inventions  and  Patents 


By  A.  P.  CONNER 


II. — THE   PATENT   OFFICE   PROCEDURE 

The  next  important  step  is  the  filing  of 
the  application  in  the  Patent  Office,  which 
includes  the  payment  of  the  preliminary 
government  fee  of  $15.  This  preliminary 
fee  must  be  paid  in  advance,  as  the  Pat- 
ent Office  cannot  accept  the  application 
until  it  is.  If  there  are  no  informalities 
of  serious  consequence,  the  application  is 
then  sent  to  the  classification  division, 
which  assigns  it  to  the  examining  division 
to  which  it  belongs.  When  its  turn  comes 
the  examiner  to  whom  it  is  assigned  takes 
it  up  and  examines  it  and  particularly  its 
claims  to  determine  its  patentability.  An 
extensive  search  is  made  through  the  Pat- 
ent Office  records,  which  include  all  the 
domestic  patents  and  those  of  foreign 
countries,  together  with  catalogues,  text 
books  and  all  other  sources  of  informa- 
tion which  might  serve  to  show  all  that 
has  been  done  in  the  way  of  invention. 
This  is  in  order  to  safeguard  against  the 
allowance  of  a  patent  that  might  be  de- 
clared invalid.  It  is  ridiculous  to  imagine 
that  the  Government  will  allow  a  double 
patent  for  the  same  invention,  under  the 
present  system,  especially  if  the  difference 
between  them  is  only  a  slight  mechanical 
one,  although  many  lay  people  seem  to 
think  otherwise.  In  order  to  obtain  a 
patent  in  the  United  States  at  the  pres- 
ent time  the  inventor  must  show  that  his 
invention  is  fully  within  the  terms  of  the 
law  and  has  merit.  This  is  further  em- 
phasized by  the  fact  that  the  examiners 
are  men  of  high  technical  and  legal 
training  and  fully  capable  of  seeing 
through  any  schemes  that  might  be  per- 
petrated for  the  purpose  of  getting  a  pat- 
ent without  deserving  it. 

When  the  examiner  discovers  a  refer- 
ence which  conflicts  with  the  applicant's 
claims,  he  officially  notifies  the  applicant 
or  his  attorney,  who  then  suitably  amends 
them  until  the  case  is  placed  into  con- 
dition for  allowance.    When  the  applica- 


tion is  allowed  it  is  passed  to  another 
division  which  then  sends  out  an  official 
notice  of  allowance  to  the  inventor,  and 
notifies  him  that  on  payment  of  the  final 
fee  of  $20  his  patent  will  be  granted  and 
passed  to  issue.  Six  months  after  the 
date  of  allowance  are  given  the  inventor, 
in  which  to  pay  the  final  fee,  so  that  he 
may  be  able  to  do  it,  no  matter  how 
humble  his  circumstances.  After  paying 
the  final  fee  the  inventor  receives  a  copy 
of  the  patent  specially  printed  for,  and 
provided  with  the  Patent  Office  seal  and 
at  the  same  time  a  number  of  the  patents 
are  printed  so  that  the  public  may  obtain 
copies  of  it.  These  copies  of  patents  cost 
five  cents  each.  At  the  same  time  a 
synopsis  of  the  patent  is  printed  in  the 
Official  Gazette  of  the  Patent  Office, 
which  costs  ten  cents  a  number  and  which 
is  issued  weekly  on  Tuesday. 

If  the  examiner  thinks  an  invention  is 
unpatentable,  he  so  notifies  the  inventor 
or  his  attorney,  and  gives  him  an  oppor- 
tunity to  prove  otherwise,  and  then  if  he 
still  is  unconvinced,  he  rejects  the  appli- 
cation. If  the  inventor  is  not  satisfied  with 
the  examiner's  decision  he  has  the  right 
to  appeal  to  a  special  board  of  examiners 
selected  for  that  purpose,  and  if  they  do 
not  reverse  the  opinion  of  the  examiner, 
a  further  right  to  appeal  to  the  Commis- 
sioner himself  is  given,  and  from  thence 
to  the  Court  of  Appeals  of  the  District  of 
Columbia.  This  gives  the  inventor  all 
the  opportunities  necessary  to  get  the 
protection  he  seeks,  provided  he  is  not 
satisfied  with  that  given  him  in  the  Pat- 
ent Office. 

If  two  or  more  independent  inventors 
happen  to  make  independent  application 
for  a  patent  covering  the  same  invention 
at  the  same  time,  and  each  invention  is 
deemed  patentable,  an  "Interference"  is 
declared,  which  is  in  short  a  proceeding 
to  determine  who  is  the  first  inventor  of 
the  invention.     When  this  is  found  out 
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a  patent  is  granted  to  the  person  who  is 
the  first  inventor. 

There  are  many  technicalities  which 
arise  in  the  procedure  of  the  Patent  Of- 
fice, which  while  important  cannot  be 
referred  to  in  an  article  of  this  kind,  par- 
ticularly as  their  meaning  would  not  be 
clear  to  the  reader  unless  he  had  the 
actual  practice  and  experience  to  assist 
him,  but  there  are  several  important  prin- 
ciples which  should  be  known  by  all,  for 
instance,  only  the  inventor  can  make  ap- 
plication for  patent,  and  in  case  of  death 
his  administrator,  and  the  patent  will  be 
issued  in  his  name.  If  others  wish  to 
have  their  names  appear  in  a  patent,  they 
must  obtain  an  interest  in  the  same,  and 
have  said  interest  recorded  at  or  before 
the  time  the  final  fee  is  paid  into  the  Pat- 
ent Office ;  in  which  case  it  will  definitely 
appear  that  they  are  assignees  of  the  pat- 
ent, together  with  the  interest  they  have 
in  it,  on  its  face.  Where  anyone  has  ob- 
tained an  interest  in  a  patent,  he  should 
see  that  it  is  duly  recorded  in  the  Patent 
Office,  as  such  action  on  his  part  will  in 
most  cases  be  the  only  proof  he  can  offer 
to  the  courts  that  will  be  considered,  in 
case  it  is  necessary  that  he  should  do  so. 
However,  if  the  applicant  is  guided  by  a 
competent  patent  attorney  he  will  be  fully 
advised  in  all  these  matters,  so  that  his 
interests  will  be  protected. 

SELECTING  A  PATENT  ATTORNEY 

The  selection  of  a  patent  attorney  is  too 
important  a  matter  to  be  lightly  con- 
sidered, so  that  a  few  words  of  sugges- 
tion seem  advisable.  It  must  be  remem- 
bered that  many  inventions  are  worth 
tens  of  thousands  of  dollars  if  properly 
protected,  and  sometimes  millions.  As  this 
is  so  the  inventor  should  use  as  much  cau- 
tion in  selecting  his  patent  attorney  as  he 
would  in  selecting  a  trustee  to  take  care 
of  an  estate  of  that  value.  If  the  patent 
is  once  passed  to  issue  it  is  almost  impos- 
sible to  get  additional  protection  on  the 
invention  than  that  already  provided  for 
in  the  claims  in  the  same.  If  same  are 
drawn  with  a  lack  of  care  and  skill  it 
means  a  loss  to  the  inventor,  for  which  he 


cannot  get  redress,  because  he  is  presumed 
to  use  proper  care  in  the  selection  of  his 
attorney.  Every  particular  case  has  to  be 
considered  by  itself,  but  the  following 
general  rules  may  assist  the  reader  in  this 
matter.  If  the  inventor  has  an  invention 
developed  on  electrical  lines,  he  should 
choose  an  attorney  who  has  had  partic- 
ular training  along  these  lines,  or  who 
has  specialized  in  the  same,  because  their 
technical  scope  is  far  beyond  that  which 
an  ordinary  patent  attorney  is  able  to  effi- 
ciently deal  with.  Usually  any  of  the 
attorneys  who  have  been  employed  by 
any  of  the  large  electrical  corporations, 
such  as  the  General  Electric  Company, 
Westinghouse  Company,  etc.,  and  those 
in  Washington  who  may  be  well  known 
as  experts  in  this  line  are  particularly 
desirable  for  this  class  of  invention. 

It  must  also  be  kept  in  mind  by  those 
who  wish  to  sell  their  patents  that  the 
name  of  a  reliable  patent  attorney  counts 
for  a  great  deal  in  the  consideration  that 
it  will  receive  at  the  hands  of  the  patent 
experts  of  the  corporations  with  whom 
they  communicate.  If  the  name  of  an 
attorney  of  high  class  prestige  appears 
on  the  papers  of  an  application,  it  assures 
those  who  are  to  be  buyers  of  the  inven- 
tion that  proper  care  and  prosecution 
has  been  given  it  and  that  no  further 
investigations  on  that  part  are  necessary. 

THE  COST  OF  A   PATENT 

The  cost  of  patenting  an  invention 
varies  with  the  circumstances,  but  those 
of  a  simple  nature  cost  in  all  about  $70 
to  $100,  which  is  divided  somewhat  as 
follows:  The  preliminary  government 
fee  of  $15  ;  the  cort  of  each  sheet  of  draw- 
ings, $5  ;  the  final  fee  of  $20  for  the  gov- 
ernment, and  $35  (up)  for  the  attor- 
ney's fees.  However,  conditions  may 
vary  these  figures,  but  they  form  a  good 
general  basis  as  to  what  they  are.  In 
conclusion  it  may  be  said  that  the  time 
for  patenting  really  meritorious  inven- 
tions was  never  better  than  the  present, 
especially  if  same  have  some  important 
feature  that  cuts  down  the  cost  of  opera- 
tion of  the  device,  or  its  cost  of  manu- 
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facture,  particularly  if  there  is  keen  com- 
petition in  the  use  of  the  machine. 

COMMERCIALIZING   THE   PATENT 

There  are  two  ways  in  which  a  profit 
may  be  made  out  of  a  patent.  The  first  and 
quickest  is  selling  the  same  outright  to  a 
buyer,  and  the  other  is  in  the  manufacture 
or  marketing  of  the  device  by  the  inven- 
tor himself.  The  latter  is  oftentimes  the 
most  profitable  but  slowest  in  the  point 
of  realization.  In  selling  the  patent  to  a 
corporation  two  general  methods  are  or- 
dinarily pursued.  One  is  to  pay  a  cash 
price  to  the  inventor  and  thereby  settle 
the  matter  forever  as  far  as  he  is  con- 
cerned, and  the  other  is  to  pay  him  a  cer- 
tain amount  on  every  article  embodying 
his  invention  manufactured,  which  is 
called  the  royalty  basis,  and  is  often  the 
most  equitable  for  all  concerned.  But 
the  great  doctrine  of  success  in  the  pro- 
duction of  inventions  is  very  aptly  ex- 
pressed in  a  motto  commonly  used  by 
Thomas  A.  Edison,  which  is  "Everything 
comes  to  him  who  hustles  while  he 
waits." 


tive,  the  installation,  pr  the  testing  depart- 
ment, and  for  the  guidance  of  civic 
commissions. 


NEW  BOOKS 

The     Progress     of     Physics.     By     Arthur 
Schuster.      London:      Cambridge    University 
Press    (New  York:     G.   P.   Putnam's   Sons). 
1911.    159  pages.    Price,  $1.25. 
A  series  of  four  lectures  delivered  to 
the  University  of  Calcutta,  India,  March, 
1908,  and  revised  to  bring  the  subjects 
to  their  position  at  the  present  time,  such 
as  The  Theory  of  the  Atom,  Elastic  Solid 
Theory  of  Light,  Roentgen  Rays,  Terres- 
trial Magnetism,  Atmospheric  Electricity, 
Gravitation  and  Identity  of  Molecules  of 
the  Same  Kind. 


Electric  Meterman's  Handbook.  By  the  Na- 
tional Electric  Light  Association,  New  York. 
900  pages  with  750  illustrations.  Price  to 
members,  $2.00;   to  non-members,  $3.00. 

This  book  should  be  of  value  to  all 
company  and  individual  members  who  are 
interested  in  the  measurement  and  sale  of 
electricity,  as  it  contains  practically  all 
authoritative  information  required  by  any 
one  in  charge  of  the  operation  of  electric 
meters,  from  the  standpoint  of  the  execu- 


Plans  and  Specifications  for  "Wireless 
Telegraph  Sets.  Part  I.  By  A.  Fredrick 
Collins.  New  York:  Spon  and  Chamberlain. 
1912.  47  pages  with  37  illustrations.  Price, 
25  cents. 

The  purpose  of  this  booklet  is  to 
describe  and  illustrate  two  different  sized 
wireless  telegraph  sets,  so  that  anyone 
having  a  little  knowledge  of  electricity 
can  successfully  make  them.  A  set  for 
experimental  work  is  described  and  also 
a  one  to  five  mile  set. 


The  Bioscope  Electrician's  Handbook.     By 
James   W.   Barber.     London:      Ganes,   Lim- 
ited.    1911.     47  pages  with  27  illustrations. 
Price,   27   cents. 
The  author  says,  "It  is  hoped  that  this 

book  weighing,  not  much  more  than  an 

ounce  will  afford  the  operator  a  ton  of 

information." 


Aeroplane  Designing  for  Amateurs.    By  Vic- 
tor  Lougheed.      Chicago.      Eeilly   &   Britton 
Company.     161  pages,  with  82  illustrations. 
Taking  exception  to  the  plea  that  the 
principles   of   aeroplane   design   are  too 
uncertain,  the  author  seeks  to  present  a 
treatise   in   which   the   laws  of   aviation 
shall    be    presented    in    the    manner    ac- 
corded any  other  branch  of  engineering. 
Among  the  chapters  are:    The  Wing,  in 
the  Air,  Equilibrium  and  Control,  The 
Design  of  the  Machine. 

Wireless  Telegraphy  and  Telephony.  By 
C.  I.  Hoppough.  Valparaiso  (Ind.) :  C.  M. 
Dodge.  1912.  227  pages  with  149  illustra- 
tions.   Price,  $1.50. 

A  treatise  in  which  is  set  forth  in  as 
understandable  a  manner  as  possible  a 
few  of  the  fundamental  principles  of 
wireless  telegraphy,  accompanying  these 
by  applications  to  the  solution  of  prac- 
tical problems  which  arise  daily. 

Telephone  Troubles  and  How  to  Find 
Them.  By  W.  H.  Hyde.  Milwaukee:  W.  EL 
Hyde  &  Company.     1912.     .r>(i  pages  with  22 

illustrations.     Price.  L'5   cents. 

An  endeavor  to  present  telephone  con- 
struction, troubles  and  remedies  in  plain 
language  in  a  compact  reference  book, 
One  chapter  is  devoted  to  Phantom  Gr 
cuits  and  How  to  Install  Them. 


SCIENCE  EXTRACTS  FROM  FOREIGN  JOURNALS 


ELECTRICAL  DEMONSTRATION 
FOR   FRENCH   FARMERS 


France  is  not  behindhand  in  the  use  of 
modern  electric  devices  on  the  farm.  Not 
long  ago  there  was  held  an  exhibition  at 
Amiens  which  was  intended  to  promote 
interest  in  the  subject  throughout  the 
region,  and  one  of  the  interesting  points 
was  a  model  farm  with  nearly  everything 
run  by  electricity.  Here  were  to  be  seen 
electric  kneaders,  different  kinds  of 
grinders  or  crushers,  also  washing  de- 
vices for  farm  products,  root  cutters  and 
straw  cutters  and  breakers  for  hard  sub- 
stances. Other  farm  implements  were 
electric  threshing,  machines,  wood  saws, 
cider  mills,  also  a  freezing  plant  and 
others  of  the  like.  In  this  way  it  was 
shown  that  all  the  farming  operations 
could  be  done  in  the  very  best  way  with 
as  little  hand  work  as  possible  and  natur- 
ally the  operations  are  much  cleaner  and 
the  health  is  likely  to  suffer  less.  The 
electric  devices  would  thus  make  farming 
a  pleasure. — Journal   (Daily),  Paris. 


WIRELESS    ON    FERRY    BOATS 


Passengers  now  make  the  trip  from 
the  Continent  to  Norway  and  Sweden 
without  leaving  the  railroad  cars,  as  these 
are  taken  across  in  large  ferries.  Wire- 
less telegraphy  is  now  to  be  used  so  as 
to  keep  up  connection  with  the  shore,  and 
the  ferry  service  between  Sassnitz,  Ger- 
many, and  Trelleborg  in  Sweden  will  be 
the  first  to  use  it.  On  the  German  side 
is  a  wireless  station  with  two  120  foot 
masts,  and  on  the  other  coast  is  an  iron 
tower  of  130  foot  height  with  an  antenna 
of  umbrella  form.  The  German  ferry 
boats  "Preussen"  and  "Deutschland"  are 
fitted  with  wireless  outfits  of  a  suitable 
kind.  The  new  service  is  likely  to  be 
very  useful,  for  not  only  are  the  two 
shore  posts  able  to  send  messages  about 
trains  which  may  be  late,  or  the  arrival 
of   freight  trains  and  the  like,  but  the 


ferry  is  also  in  connection  with  the  shore 
and  can  have  all  the  needed  information. 
It  can  also  signal  about  fog  or  ice  and 
notify  the  shore  posts  of  any  delays 
which  are  due  to  this  cause.  In  one  case 
the  boat  met  with  ice  and  had  to  change 
its  course  and  was  then  lost  in  the  fog. 
It  was  able  to  find  its  bearings  by  means 
of  wireless  and  soon  after  that  it  came  in 
to  the  port  of  Sassnitz. — Revue  Scien- 
tifiqne,  Paris. 

GYROSCOPE  EXHIBIT 


At  a  recent  meeting  of  the  Royal  So- 
ciety in  London  there  were  exhibited  a 
number  of  electrical  gyroscopes  by  Drs. 
Gray  and  Burnside.  The  larger  ones  had 
electric  motors  of  the  Gramme  ring  type 
and  were  suspended  from  frames  or 
otherwise  fitted  for  demonstration  pur- 
poses. A  striking,  use  was  offered  in 
a  gyroscope  mounted  on  a  bicycle  saddle 
and  fitted  with  a  yoke  or  cross  bar  con- 
necting to  the  handles.  The  gyroscope 
acted  to  steady  the  bicycle  and  gave  an 
automatic  control  when  moving  forward. 
If  the  machine  tended  to  fall  on  one  side 
or  the  other,  the  effect  on  the  handle 
bars  gave  the  needed  impulse  to  check 
up  this  movement  and  bring  the  machine 
back  to  the  upright  position,  so  that 
the  bicycle  was  self  righting. — Engineer- 
ing, London. 

ELECTRICAL   RAILROAD 
SIGNAL 


The  idea  of  using,  the  passing  train  to 
work  a  railroad  signal  is  not  a  new  one, 
but  none  of  the  pedal  devices  or  the  like 
which  have  been  proposed  seem  to  work 
in  practice.  A  new  electric  method  is 
used  in  a  German  apparatus  which  was 
built  some  time  ago.  It  makes  use  of  the 
slight  sinking  of  the  rail  when  the  train 
passes.  The  idea  is  a  simple  one  and 
consists  in  the  use  of  two  metal  chambers 
filled  with  mercury,  but  one  chamber  or 
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cylinder  having  1,500  times  the  surface 
of  the  other.  The  large  chamber  is  used 
so  that  the  rail  acts  to  press  down  on  the 
mercury  in  the  large  chamber  and  the 
least  movement  of  the  rail  causes  a  con- 
siderable rise  of  mercury  in  the  small 
one,  just  as  in  a  hydraulic  press  worked 
backwards.  When  the  mercury  rises, 
it  acts  on  a  suitable  device  so  as  to  close 
a  switch  and  put  on  an  electric  current, 
either  continuously  as  long  as  the  train 
passes,  or  during  the  passage  of  each 
wheel.  The  new  apparatus  is  ingenious 
and  simple,  and  the  moving  parts  are 
substantial  and  will  not  suffer  damage. — 
Revue  Scientifique,  Paris. 


Paris  will  receive  a  large  supply  of  cur- 
rent for  lighting  or  for  electric  traction 
and  other  purposes. — Revue  Scientiiique, 
Paris. 


DAMMING  THE  HISTORIC 
RHONE 


A  few  years  ago  it  was  considered  al- 
most an  Utopian  idea  to  bring  power 
from  the  Rhone  river  to  Paris,  as  the  dis- 
tance is  no  less  than  300  miles.  How- 
ever, the  progress  in  electrical  work  has 
been  so  great  that  the  project  is  meeting 
with  much  favor  and  is  now  almost  on 
the  point  of  being  approved  officially. 
The  power  plant  will  be  by  far  the  largest 
on  the  continent,  as  it  will  give  300,000 
horsepower,  and  at  the  present  rates  for 
current  this  means  a  yearly  revenue  of 
nearly  $30,000,000.  Such  an  amount  of 
power  can  be  represented  by  6,000  trains 
of  coal  of  400  tons  each.  The  dam  will 
be  across  the  Rhone  at  a  point  not  far 
from  Geneva  where  the  river  flows  out 
of  Lake  Leman.  At  Genissat  the  river 
follows  a  veritable  canon,  and  the  dam 
will  be  over  300  feet  in  height  and  the 
same  width  at  the  base,  and  it  will  cost 
$2,000,000  alone.  This  will  back  the 
water  up  in  a  vast  lake  of  fourteen  miles 
length,  submerging,  three  villages.  At  the 
dam  will  be  erected  a  turbine  electric 
plant  with  turbines  of  20,000  horsepower 
capacity.  From  the  station  will  be  run 
power  lines  to  Paris,  and  it  will  operate 
at  150,000  volts,  very  likely. 

There  will  be  used  four  different  pole 
lines,  so  that  a  local  accident  will  not  cut- 
off the  current.    In  this  way  the  city  of 


RADIUM    RAYS    FROM    GAS 
MANTLES 


Although  the  rays  which  are  known  as 
radium  rays  are  given  off  to  a  greater 
degree  by  preparations  of  radium,  there 
are  other  substances  which  also  give  the 
rays  to  a  less  extent,  as  is  well  known. 
Mr.  Edgar  Senior  brings  out  the  fact 
that  the  ordinary  gas  mantle  contains 
quite  an  amount  of  oxide  of  thorium, 
which  is  one  of  the  ray  producing  bodies, 
and  he  makes  the  rays  act  on  a  photo- 
graphic plate  so  as  to  give  an  impres- 
sion or  print  of  the  threads  of  the  mantle. 
Some  of  the  gas  mantles  are  nearly  all 
made  up  of  the  thorium  oxide,  so  that 
they  will  give  quite  a  marked  effect,  and 
an  amateur  can  easily  repeat  the  experi- 
ment. All  that  is  needed  is  to  wrap  a 
photographic  plate  in  thin  paper,  and  on 
the  paper  is  laid  a  flat  piece  of  the  gas 
mantle  so  that  it  can  act  on  the  gelatine 
side  of  the  plate  through  the  paper.  The 
whole  is  put  in  a  tin  box  and  this  is 
placed  in  a  closed  cupboard.  At  the  end 
of  three  weeks  the  plate  is  developed,  and 
the  woven  threads  of  the  mantle  are  very 
clearly  seen  upon  it. — Cosmos,  Paris. 

INTERNATIONAL    WIRELESS 
CONGRESS 


The  International  Wireless  Telegraphy 
Congress  held  at  London  on  June  4  pre- 
sents much  of  interest,  and  all  the  leading 
nations  were  represented  by  delegate-. 
Three  of  the  questions  discussed  are  spe 
cially  important  just  now,  one  of  these 
being  the  organizing  of  the  wireless  time 
signal  service,  and  another,  the  question 
of  messages  between  fixed  stations.  A 
third  matter  which  now  needs  to  be  regu- 
lated is  that  of  wireless  apparatus  on 
aeroplanes  or  airships.  The  lime  service 
for  vessels  is  in  use  by  France,  America, 
Germany  and  Italy,  hut  die  Eiffel  Tower 
and  the  Nauen  po^t  in  Germany,  for  in- 
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stance,  interfere  with  one  another,  so  that 
some  rules  are  needed  in  order  to  have 
the  service  working  properly.  Now  that 
airships  and  aeroplanes  are  beginning  to 
use  wireless  apparatus,  there  is  need  for 
special  rules  as  to  this  point,  and  also 
some  standards  for  apparatus  should  be 
fixed  upon.  The  last  congress  thus 
proved  of  benefit  in  taking  steps  toward 
the  regulation  of  some  of  these  questions. 
—Matin,  Paris. 


DANISH  PROFESSOR'S  NEW 
BATTERY 


Professor  Hannover,  who  is  an  emi- 
nent Danish  scientist  and  at  the  head  of 
the  Copenhagen  Polytechnic  Academy, 
has  just  devised  a  new  type  of  storage 
battery  cell,  and  it  is  claimed  to  have  the 
lightest  weight  for  a  given  power  which 
has  been  yet  found.  For  an  equal  size 
and  weight,  the  new  cell  gives  five  times 
as  much  current  as  an  ordinary  storage 
cell  with  lead  plates.  The  essential  point 
about  Prof.  Hannover's  cell  is  that  it  uses 
a  porous  alloy  of  lead  which  is  obtained 
by  a  special  process,  and  to  this  he  gives 
the  name  of  "porous  metal."  In  this  way 
the  lead  plates  of  the  battery  have  mil- 
lions of  pores  of  microscopic  size,  so  that 
the  yield  of  the  battery  is  increased  in 
proportion  to  its  weight.  He  considers 
that  his  new  cell  will  be  of  great  service 
in  all  the  cases  when  a  light  weight  bat- 
tery is  needed,  as,  for  instance,  upon  air- 
ships and  aeroplanes,  as  well  as  on  sub- 
marines, also  for  the  lighting  of  railroad 
trains. — L'Ekctricien,  Paris. 


FRENCH  DE-TINNING  PROCESS 


Capsules  for  bottles  are  usually  made 
of  sheet  lead  having  a  very  thin  coating 
of  tin  on  one  or  both  sides  so  that  the 
tin  will  give  the  bright  appearance  which 
is  noticed.  But  as  tin  is  an  expensive 
metal,  inventors  are  looking  for  a  good 
means  of  separating  it  from  the  lead  so 
that  it  can  be  used  over  again.  The  tin 
recovered  from  old  capsules  would  thus 
represent  a  considerable  value.  A  Paris 
engineer,  A.  Nodon,  is  using  an  electric 


method  for  recovering  the  tin.  He  dis- 
solves it  off  the  lead  in  an  electric  bath, 
as  a  purely  chemical  bath  would  also  dis- 
solve the  lead  and  is  much  harder  to 
work.  He  puts  the  waste  capsules  in  per- 
forated boxes  and  places  these  in  a. tank 
with  plates  of  lead  on  the  other  side,  after 
the  battery  principle,  using  a  suitable 
solution.  Then  he  passes  a  current  in 
the  tank  between  the  lead  plates  and  the 
metal  of  the  capsules  so  that  after  a  time 
all  the  tin  is  dissolved  off.  The  tin  re- 
mains in  the  solution  and  it  can  easily  be 
extracted  by  chemical  means.  The  lead 
part  of  the  capsules  is  then  ready  to  be 
melted  up  and  used  over  again,  so  that 
both  the  tin  and  the  lead  are  recovered. — 
Cosmos,  Paris. 


THE    "OCEANIC    LETTER" 


Experiments  are  being  made  on  one 
of  the  Hamburg  ocean  liners  with  a 
method  of  combining  wireless  telegraph 
and  postal  service  so  as  to  give  the  pub- 
lic the  benefit  of  what  they  call  the 
"oceanic  letter."  The  message  is  written 
by  a  passenger  on  board  an  outward- 
bound  steamer  and  is  intended  for  a  per- 
son on  the  continent.  It  is  given  to  the 
v/ireless  operator  on  board,  and  when  he 
is  able  to  make  connection  with  a  steamer 
going  in  the  opposite  direction  he  sends 
the  wireless  message,  with  the  proper  in- 
structions. The  message  is  taken  down 
on  a  special  telegraph  blank  and  when 
the  vessel  arrives  at  port  the  telegram  is 
turned  into  the  ordinary  mail  and  thus 
arrives  at  its  destination.  Experiments 
were  made  on  board  the  steamer  "Cape 
Arcona"  of  Hamburg,  and  it  was  found 
that  sometimes  the  messages  gained  eight 
or  even  fourteen  days  over  letters  sent  by 
the  usual  postal  method.  The  price  is 
$1.20  for  a  30- word  message,  and  this  is 
much  lower  than  for  over-sea  wireless 
messages,  the  rate  being.  24  cents  a  word. 
It  is  thought  that  the  present  idea  would 
be  a  most  useful  one  and  could  be  fol- 
lowed according  to  an  international 
agreement,  and  no  doubt  lower  rates 
could  be  made. — La  Nature,  Paris. 


Vail  Gift 
to  Boston 
"Tech" 
Library 


A  library  of  30,000  volumes  on  elec- 
tricity and  electrical  engineering,  valued 
at  $100,000,  has  been  pre- 
sented to  the  Massachusetts 
Institute  of  Technology  by 
Theodore  N.  Vail,  presi- 
dent of  the  American  Tele- 
graph and  Telephone  Company.  The 
library  was  collected  by  the  late  George 
Edward  Dering,  and  is  considered  to  be 
the  most  complete  of  its  kind  in 
existence. 

The  Bad  Lands  of  North  Dakota  em- 
brace   miles    upon    miles    of    the    most 
wretched  landscape  on  the 
Cheap  Fuel   face  of  the    lobe>    Desolate 


of  the 


hills  and  miniature  moun- 


Bad  Lands    , 

tains    of    cinder-shot    clay 

stretch  away  in  all  directions,  absolutely 

barren  and  waterless  except  during  a  few 

favored  months  in  the  spring.     It  looks 

as  if  at  some  time  the  whole  country  was 

a  bubbling  clay  pot.     Indeed,  this  is  one 

theory   for  the  curious   formations,   for 

the  whole  land  is  underlaid  with  lignite 

coal,  which  is  supposed  to  have  been  on 

fire   at  one  time  until  water   from  the 

rivers  got  in  and  the  whole  face  of  the 

earth  blew  up. 

There  are  still  vast  quantities  of  this 
lignite  cropping  out  into  sight  on  most 
of  the  hills.  It  has  high  heating  value 
as  long  as  it  is  moist,  but  as  soon  as  it 
dries  out  it  rapidly  disintegrates;  there- 
fore, it  is  unsuitable  for  shipment.  There 
it  lies,  of  use  only  locally  where  it  can 
be  mined  and  burned  during  the  winter, 
when  moist. 

Robert  H.  Fernald,  consulting  engineer 
of  the  Bureau  on  Gas  Producer  Practice. 
in  a  recent  paper  has  something  to  say 


along  the  line  of  utilizing  these  coal  prod- 
ucts, and  some  quotations  from  the 
paper  are  here  given. 

"Investigations  into  the  possibility  of 
generating  producer  gas  for  power  pur 
poses  in  a  commercial  way  from  the  vari- 
ous mineral  fuels  of  the  country  have 
been  carried  on  for  some  time  by  the 
United  States  Government.  These  inves- 
tigations have  been  associated  with  steam- 
ing, briquetting,  coking,  and  other  tests, 
all  of  Which  supplemented  an  examina- 
tion into  the  nature,  extent,  and  distribu- 
tion of  the  fuels  used. 

"Many  States  of  the  West  that  have 
no  good  coal  are  also  greatly  benefited  by 
the  investigations,  which  have  shown  the 
adaptability  of  the  gas  producer  for  the 
utilization  of  low  grade  coal,  lignite, 
peat,  etc. 

"In  States  in  which  deposits  of  low 
grade  coal,  lignite,  and  peat  are  found, 
the  present  cost  of  power,  as  developed 
in  steam  plants  with  coal  that  has  been 
shipped  a  considerable  distance,  can  be 
materially  reduced  by  placing  producer 
plants  at  the  mines  or  bogs,  so  as  to  util- 
ize these  low  grade  fuels  without  cost  of 
shipment  by  generating  electric  current 
which  can  be  easily  transmitted  to  desired 
points  within  a  wide  radius. 

"It  was  found  that  the  low  grade  lig- 
nite of  North  Dakota  developed  as  much 
power  when  converted  into  producer  gas 
as  did  the  best  West  Virginia  bituminous 
coals  burned  under  the  steam  boiler." 

In  view  of  these  facts,  it  is  not  unrea- 
sonable to  suppose  that  some  future  day 
will  see  the  Bad  Lands  a  center  of  elec- 
trical activities  and  industrial  enterprises 
built  up  around  this  source  of  cheap 
power. 


"What's  the  matter  with  your  wife?  She's 
all  broken  up  lately." 

■ '  She  got  a  terrible  jar. ' ' 

"What  has  happened?" 

"Why,  she  was  assisting  at  a  rummage  sale, 
took  off  her  new  hat  and  somebody  sold  it  for 
35  cents." 

*     #     * 

"I  know  he's  a  darling,  but  I'm  afraid  it's 
no  use.     My  husband  doesn't  like  dogs." 

"You  buy  'im,  lydy.  You  can  get  another 
husband,  but  you  won't  git  another  dorg  like 


A  writer  at  the  Chicago  convention  declares 
that  one  colored  delegate  told  him  that  he  had 
been  able  to  pay  off  the  debt  on  his  church 
since  his  arrival  in  the  city.  This  reminds  one 
of  the  old  couplet: 

I  stole  dem  breeches  but  it  wa'n't  no  sin, 
I  stole  dem  breeches  to  get  baptize  in. 
*     *     * 

A  teacher  was  discussing  the  subject  of  polit- 
ical parties  at  school  one  day.  When  he  had 
gotten  through  he  asked: 

"How  many  Eepublieans  have  we?"  Some 
raised  hands.  Then  he  asked.  "How  many 
Democrats  ?  ' '  Some  raised  hands.  Among 
those  was  Helen,  who  had  just  said  she  was 
Eepublican. 

The  teacher  said:  "Why,  Helen,  you  can- 
not be  both  Eepublican  and  Democrat." 

Helen  said:  "Yes,  sir.  My  father  is  a  Ee- 
publican and  my  mother  a  Democrat." 

Stella. — "Does  she  live  from  hand  to 
mouth  ? ' ' 

Bella. — "No,  from  ear  to  mouth." 

"Why  did  you  give  your  parrot  away?  The 
poor  bird  meant  nothing  by  its  profanity." 

"I  could  stand  its  profanity,  but  it  was 
learning  to  imitate  my  neighbor's  rusty  lawn- 


A  Matter  of  Names. — "What  is  the  differ- 
ence between  pomme  de  terre  and  potato?" 
' '  About  two  dollars. ' ' 

*     *     * 

"Why  are  you  so  sore  on  that  eminent  mil- 
lionaire?   He  has  done  some  good  things." 
' '  l  **qjg  one  of  them. ' ' 


Sibyl. — "When  Steve  proposed  to  me  he 
acted  like  a  fish  out  of  water." 

Maud. — "Why  shouldn't  he?  He  knew  he 
was  caught." 

"You're  working  very  hard  today,  Jake,  me 
son,"  said  a  friend  to  a  bricklayer's  laborer. 
' '  How  many  hods  of  mortar  have  ye  carried  up 
that  ladder  since  startin'  time?" 

"Hush,  me  lad,"  said  Jake,  with  a  wink. 
"I'm  foolin'  the  boss.  I've  carried  the  same 
hodful  up  and  down  all  day,  and  he  thinks  I'm 
working !  ' ' 

*     *     * 

"Think  I'll  go  to  the  ball  game  today." 
"All    right.      Is    there    a    telephone    at    the 
grounds?" 

"There's  one  near  there.     Why?" 
"If  the  home  team  loses  I  want  you  to  tele- 
phone me,  so  that  I  can  take  the  children  and 
go  over  to  mother's  until  you  get  your  temper 
back. ' ' 


The  home  of  a  negro  kalsominer  in  Pitts- 
burgh bears  the  following  original,  though  much 
to  the  point  sign: 

"GOIN  OUT  WHITEWASHING  DONE  IN 
HEEE." 

Judge. — "Why  didn't  you  stop  beating  him 
when  he  cried  'Enough'?" 

Sambo. — "W'ye,  ye  see,  sah,  dat  nigger  is 
sich  a  liah,  ye  can't  nevah  beliebe  'im." 
*     *     * 

"How  did  he  manage  to  escape  from  the 
penitentiary?     I  thought  it  was  well-nigh  im- 


"Well,  he  figured  it  out  on  scientific  lines. 
Somebody  smuggled  him  a  pair  of  trunks,  and 
after  he  got  outside  everybody  thought  he  was 
running  a  Marathon." 

#     *     * 

A  keen  student  of  human  nature  must  have 
written  the  following: 

"When  you  see  a  young  man  sailing  down 
the  street  shortly  after  midnight  with  his  col- 
lar crumpled,  you  can  make  up  your  mind  that 
there 's  a  young  girl  crawling  upstairs  not  far 
distant,  with  her  shoes  under  her  arm  and  an 
extinguished  lamp  in  her  hand. 
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In  this  age  of  electricity  everyone  should  be  versed  in  its  phraseology.    By  studying  this  page  from  month 
to  month  a  working  knowledge  of  the  most  commonly  employed  electrical  terms  may  be  obtained. 


Shadow  Pho- 
tometer 


current  according  to  Ohm's  law,  C 


Shadow  Photometer. — A  photometer  for 
measuring  the  intensity  of  light  cast  by  two 
sources  of  light  by  comparing 
the  shadows  of  the  same  ob- 
ject cast  by  the  two  lights  at 
the  same  time.     (See  cut.) 

Shellac.  —  A  resin  ob- 
tained by  gathering  the  sap 
which  comes  out  of  punctures 
of  the  bark  of  certain  Asiatic 
trees.  Made  into  a  solution 
with  alcohol  it  is  used  as  an 
electric  insulator,  being  applied  like  a  varnish. 

Short   Circuit. — If   two   wires   of   opposite 
polarity  are  connected  together  with  very  low 
resistance  or  none  at  all  between,  a  very  heavy 
E 

— ,  will 
R 
flow,  as  E  is  practically  zero. 

Shunt. — A  branch  circuit  taken  off  the  main 
circuit  and  returning  to  it  farther  on.  Through 
this  branch  part  of  the  current  flows,  the  re- 
mainder flowing  in  the  main  circuit. 

Shunt  Winding. — A  term  applied  to  a  dyna- 
mo or  motor  in  which  the  two  ends  of  the  field 
windings  are  connected  to  the  brushes  or  to  the 
machine  terminals.  The  field  windings  are  then 
in  shunt  or  parallel  with  the  external  circuit. 

Silver  Bath. — An  electro-plating  solution  for 
depositing  silver.  One  formula  is  as  follows: 
Water,  ten  parts;  potassium  cyanide,  five  parts; 
metallic  silver,  2%  parts,  all  by  weight. 

Skiagraph. — A  shadow  picture  taken  upon 
a  photographic  plate  by  means  of  the  X-rays. 

Skin  Ejpfect. — Currents  which  change  direc- 
tion often  are  carried  by  the  outer  layers  of  the 
conductor.  This  greater  density  of  alternating 
currents  near  the  surface  is  called  the  akin 
effect. 

Smashing  Point. — After  a  carbon  incan- 
descent lamp  has  burned  500  or  600  hours  its 
candlepower  falls  off  from  15  to  20  per 
cent  so  that  for  the  light  given  the  current  con- 
sumed is  too  much.  For  this  type  of  lamp, 
therefore,  it  is  a  saving  to  "smash"  it  or  in 
other  words  replace  it  at  the  end  of  its  econom- 
ical service. 

Solenoid. — A  coil  of  wire  of  cylindrical 
shape  in  which  the  length  of  the  cylinder  is 
more  than  its  diameter. 

Sounder. — An  instrument  used  in  telegraphy. 
It  consists  of  an  electro-magnet  and  an  arma- 
ture attached  to  an  oscillating  bar  and  so  ad- 
justed by  screws  that  a  sound  is  produced, 
whenever  the  magnets  are  energized,  by  the 
bar  striking  a  second  adjusting  screw.  By 
means  of  it  the  dots  and  dashes  of  the  tele- 
graph code  are  received  and  read. 


Spring   Jack 

attached   to   the 


Spark  Arrester. — A  wire  screen  fitting  about 
the  carbons  of  an  arc  lamp  globe  at  the  top 
to  prevent  hot  pieces  of  carbon  from  escaping. 

Spark  Coil. — A  device  consisting  of  a  coil 
of  wire  wound  about  a  core  of  soft  iron  wire 
and  connected  to  a  low  voltage  source.  If 
such  a  coil  is  connected  to  a  battery  and  the 
circuit  closed  and  opened  a  spark  depending 
upon  the  source  of  current  and  the  size  of  the 
coil  will  be  produced. 

Spark  Gap. — The  space  between  the  knobs 
or  points  upon  a  static  machine,  coil  or  other 
electrical  apparatus  across  which  a  spark  is 
designed  to  pass. 

Sparking. — Used  in  referring  to  the  sparks 
between  the  commutator  segments  and  brushes 
of  a  dynamo  or  motor. 

Spring  Jack. — A  telephone  switchboard  de- 
vice consisting  of  a  cylindrical  opening  behind 
which  are  arranged  one  or 
more  spring  contacts.  When 
a  plug  is  inserted  in  the  jack, 
contacts  on  the  plug  press 
against  the  springs  in  the 
jack,  and  thus  a  circuit  is 
completed  through  the  cord 
plug.     (See  cut.) 

Standard  Candle. — See  Candle,  Standard. 

Starting  Box. — A  term  applied  to  the  ad- 
justable resistance,  used  in  starting  a  motor,  to 
control  the  current  until  the  motor  has  devel- 
oped enough  counter  e.m.f.  to  take  the  place  of 
the  resistance. 

Stator.— The  stationary  part  of  an  induction 
motor.  This  portion  carries  the  coils  into  which 
is  sent  the  driving  current. 

Static  Breeze. — A  continuous  spark  dis- 
charge from  a  static  machine.  A  person  receiv- 
ing treatment  with  such  a  current  is  seated 
upon  an  insulated  platform  attached  to  one 
pole  of  the  machine  while  a  metallic  crown  con- 
nected to  the  other  pole  is  suspended  one  or 
two  feet  above  the  head. 

Static  Electricity. — A  rather  indefinite 
term  applied  to  electricity  not  in  the  form  of 
steadily  flowing  current.  The  kind  formed  on 
an  electrophorus,  on  a  glass  rod  rubbed  with  a 
woolen  cloth,  or  on  a  static  machine. 

Step-down. — Used  in  connection  with  a 
transformer  to  indicate  that  the  alternating  cur- 
rent supplied  to  it  is  lowered  in  voltage  in  pass- 
ing through  it. 

Step-up. — The  reverse  of  step-down.  (See 
Step-down.) 

Storage  Battery. — A  number  of  separate 
storage  cells  connected  to  form  a  single  source 
of  electric  energy. 
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Losflirgeles Water  from  be^orrd  IbeMobaV* 

£9  C.L.Edbolrrc 


When  the  city  of  Los  Angeles  set  out 
to  bring  water  from  the  Sierras,  a  few 
years  ago,  running,  a  series  of  ditches, 
tunnels  and  flumes  across  mountain  and 
desert  for  almost  250  miles,  the  greatest 
emphasis  was  laid  upon  the  fact  that  an 
enormous  amount  of  pure  water  was  to 
be  brought  to  the  city  for  domestic  pur- 
poses and  irrigation.  A  water  famine 
had  been  threatened,  owing  to  unusual 
drought,  and  the  city  was  made  to  realize 
with  terrible  certainty  that  without  a  new 
source  of  supply  there  would  be  no  future 
for  Los  Angeles. 

Now,  as  the  great  work  nears  comple- 
tion, the  possibilities  of  the  aqueduct  as 
a  generator  of  electric  power  are  becom- 
ing, more  clearly  defined,  and  the  general 
public  is  beginning  to  realize  that  the 
development  of  the  power  system  with  a 
capacity  of  160,000  horsepower  will  mean 
almost  as  much  to  the  city  as  the  delivery 
of  20,000  miner's  inches  of  water  for  a 
thirsty  land. 

With  the  improvement  of  the  Los  An- 


geles harbor,  now  making  rapid  progress, 
and  with  the  opening  of  the  Panama 
Canal  in  191 5,  commerce  and  industry 
should  be  immensely  stimulated  around 
the  south  Pacific  Coast,  and  the  delivery 
of  a  vast  amount  of  power  at  a  low  cost 
will  be  a  big  factor  in  this  development. 
The  aqueduct  is  said  by  experts  to  be 
second  only  to  the  Panama  Canal  as  an 
engineering  feat,  and  in  describing,  it  one 
deals  with  figures  which  stagger  the 
imagination.  Imagine  the  difficulties  of 
bringing  a  fair  sized  river  a  distance  of 
almost  250  miles,  through  mountainous 
regions  and  across  the  burning  sands  of 
the  Mojave  desert,  building  conduits  and 
boring  tunnels  so  large  that  big  auto- 
mobiles now  run  through  them  on  the 
engineers'  trips  of  inspection.  Imagine 
this  work  being,  done  in  a  sparsely  settled 
or  uninhabited  section  of  the  country,  far 
from  the  railroad  and  other  sources  oi 
supply  and  in  a  country  so  rugged  that 
even  the  sure  footed  little  burros,  used 
in  the  preliminary  work,  found  it  hard  to 
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secure  a  foothold  on  the  rOcky  ledges. 
This    was    the    situation    which    con- 


THE     GREAT      SOLEDAD      SIPHON     AND      TUNNEL 
WORK    INCIDENTAL    TO    ITS    CONSTRUCTION 


fronted  the  daring  engineers  who  planned 
to  bring  a  large  part  of  the  flow  of  the 
Owens  River  from  12,000  feet  above  sea 
level  and  deliver  it  at  the  door  of  Los 
Angeles,  at  a  .cost  of  $23,000,000. 

Today  the  great  work  is  closing,  up  the 
last  links  of  the  chain  of  conduits,  tun- 
nels and  siphons,  and  early  in  the  spring 
of  1913  we  will  see  the  aqueduct  com- 
pleted. 

The  first  section  of  the  aqueduct  con- 
sists of  an  open  trench  60  feet  wide, 
which  was  dug  by  suction  dredges  that 
cut  out  the  soft  earth  by  means  of  huge 
jets  of  water,  after  the  principle  used 
in  hydraulic  mining".  This  canal  carries 
the  river  around  the  Owens  Lake  and 
on  to  the  Haiwee  reservoir.  Below  this 
is  a  power  drop,  one  of  the  series  which 
will  be  linked  up  by  the  system.  Then 
come  miles  and  miles  of  rugged  country, 
which  was  pierced  by  tunnels,  having  a 
total  length  of  ^2  miles,  while  crossing 
the  canyons  between  the  tunnel  mouths 
are  flumes  of  concrete  and  steel  siphons, 
eleven  feet  in  diameter.  These  gigantic 
steel  pipes  are  said  to  be  the  largest  in 
the  world,  and  there  will  be  nine  and  a 
half  miles  of  them.  They  are  built  of 
massive  plates  having  a  thickness  of  from 
one  quarter  to  1]/%  inches,  and  are  so 
large  that  a  motor  car  can  be  driven 
into  the  tube  and  have  plenty  of  room 
to  spare.  It  requires  a  team  of  52  mules 
to  draw  a  single  section  of  this  gigantic 
pipe. 

Most  notable  among  the  siphons  are 
the  Jawbone  and  Soledad  pipes,  each  of 
which  is  about  a  mile  and  a  half  long, 
and  they  are  carried  across  the  valleys 
on  heavy  concrete  piers.  Then  comes  a 
drop  into  the  Mojave  desert,  which  is 
spanned  by  a  trench  lined  with  concrete 
and  furnished  with  a  stout  cover  of  the 
same  material  reinforced  with  iron  rods. 
The  cover  is  to  prevent  cloudbursts  and 
sand  storms  from  polluting  the  mountain 
water  and  filling  the  trench  with  gravel. 
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Among  these  concrete  siphons,  which 
have  been  installed  where  it  was  not  ex- 
pedient to  use  the  steel  pipes,  is  the 
Whitney  siphon,  near  Newhall,  which 
has  a  length  of  900  feet  and  a  diameter 
of  ten  feet  inside.  This  pipe  drops  65 
feet  to  the  bottom  of  the  canyon,  rising 
to  a  point  just  a  few  feet  lower  on  the 
opposite  hillside,  where  it  connects  with 
another  tunnel.  This  is  said  to  be  the 
largest  concrete  siphon  in  the  world,  and 
in  fact  there  are  a  number  of  features  of 
the  aqueduct  construction  that  are  record 
breakers. 

A  report  was  filed  this  summer  by 
E.  F.  Scattergood,  chief  engineer  of  the 
aqueduct  bureau.  It  was  in  this  report 
that  the  figures  of  160,000  horsepower 
were  first  specified  as  the  volume  of 
energy  to  be  produced  from  the  aqueduct. 
Heretofore  the  accepted  estimate  had 
been  120,000  horsepower,  and  it  was  be- 
lieved that  expensive  auxiliary  steam 
generating  plants  would  have  to  be  in- 
stalled by  the  city.  Mr.  Scattergood  has 
been  working  on  the  engineering  prob- 
lems involved  and  has  found  a  way  to 
add   40,000  horsepower   to  the   original 


estimate  and  also  to  eliminate  the  auxil- 
iary plants. 

At  the  present  time  the  surveyors  and 
right  of  way  agents  are  working  upon 
the  course  of  a  power  transmission  line 
to  connect  up  the  small  plants  already  in 
operation  at  Division  Creek,  Cottonwood 
and  Haiwee,  all  points  far  from  the  city, 
while  others  will  be  installed  in  Long 
Valley  at  Big  Pine,  in  San  Francisquito 
Canyon  and  at  the  San  Fernando  reser- 
voir. Fifty  foot  steel  towers,  bearing 
the  transmission  lines,  will  link  these 
various  plants. 

The  advantage  of  this  considerable 
number  of  power  plants  is  obvious,  as 
one  or  more  might  be  shut  down  for 
repairs  without  putting  the  whole  system 
out  of  commission,  and  in  case  of  any 
necessity  arising  for  stopping  the  flow 
of  water  in  the  aqueduct,  the  different 
reservoirs  are  of  a  capacity  to  supph 
power  and  water  for  several  days.  One 
of  them,  the  Elizabeth  Lake  reservoir, 
above  Power  Plant  No.  1.  is  large 
enough  to  receive  die  entire  flow  o\  the 
aqueduct  for  nine  days, 


Destroying  the  Vampires  of  the  Deep 

By  EDWARD  LYELL  FOX 


N  the  wall  of  the 
Hydrographie  Of- 
fice there  hangs  a 
large  chart  of  the 
North  Atlantic. 
Across  the  pale 
blue  space  that 
represents  water  lie 
dark  lines,  the 
paths  between  our 
seaports  and  those 
of  another  world. 
Always  these  paths 
are  the  same — the 
same  lines  in  the 
same  positions. 
Were  you  to  look 
at  this  chart  an- 
other day,  though, 
you  would  find  that  a  number  of  dots 
clustered  along  the  coast  line  had  moved 
from  one  place  to  the  other.  On  no  day 
will  you  find  the  dots  in  the  same  posi- 
tion that  they  were  the  day  before.  For 
these  dots  indicate  wrecks  and  derelicts 
— the  vampires  of  the  deep,  ever  chang- 
ing, now  lurking  in  the  shadows  of  the 
coast,  now  drifting  out  to  sea — deadly, 


sodden  hulks  whose  mission  is  to  take  by 
surprise  and  destroy. 

On  the  map  they  are  placed  as  little 
silhouettes  which  are  moved  according 
to  the  reports  sent  in  by  wireless.  Sea 
captains  are  ever  on  the  watch  for  the 
peril,  and  upon  sighting  the  dark  hulks 
creeping  along,  the  surface  of  the  water 
they  are  quick  to  flash  the  news  to  the 
hydrographie  stations.  And  upon  the 
receipt  of  this  news,  trim,  fast  moving 
cutters,  whose  commission  it  is  to  destroy 
all  the  derelicts,  steam  from  the  nearest 
port.  By  electricity,  by  the  wireless 
bearing  the  news,  their  mission  is  made 
possible.  And  by  electricity,  the  work- 
ing of  mines,  their  mission  is  fulfilled. 
For  the  derelict,  you  see,  is  blown 
through  the  water  and  into  the  air — 
a  vampire  that  can  no  longer  tear  into 
the  bodies  of  unsuspecting  ocean  craft. 

Today  there  are  about  2,000  derelicts 
in  the  waters  of  the  world — floating  perils 
that  go  where  wind  and  currents  bid 
them.  Every  sea  is  made  hazardous  by 
their  presence.  They  have  crashed  into 
ocean  liners,  into  junks  of  the  China  Sea. 
To  them  all  vessels  are  alike — something 
to  be  destroyed.  They  crash  against 
them  in  the  dead  of  night,  when  inky 
blackness  hides  their  coming.  Wrecks 
themselves,  they  seem  to  strive  to  drag 
all  others  to  their  own  fate. 

I  have  said  that  they  are  drifting  on 
the  Seven  Seas.  More  particularly  they 
seem  to  swarm  eagerly  in  the  Gulf 
Stream.     From  St.  Augustine,  Florida, 
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they  move  north  in  its  warm  waters, 
silent,  sullen  travelers  that  creep  through 
the  waters  unpleasantly,  like  eels. 

That  is  why  there  are  so  many  dots 
swarming  the  Atlantic  coast  on  the  map 
in  the  Hydrographic  Office.  From  Cape 
Hatteras  reaching  north  to  the  Grand 
Banks  of  Newfoundland  is  the  "grave- 
yard of  the  Atlantic."  It  is  a  rolling 
waste  where  many  ships  are  buried.  It 
is  a  place  where  derelicts  borne  by  the 
sweep  of  the  Gulf  Stream  and  the 
counter  churn  of  the  Labrador  current 
dart  about  like  angry  sharks,  eager  to 
fasten  their  maws  on  the  hull  of  some 
ship. 

In  the  Hydrographic  Office  at  some 
seaport  the  wireless  is  sounding.  A  mes- 
sage is  coming,  through  the  void.  It  is 
a  message  of  peril,  coming  from  a  steam- 
ship. It  warns  that  a  derelict  has  been 
sighted  squarely  in  the  path  of  ocean 
travel.  For  days  the  men  at  the  station 
have  been  waiting  for  word  of  this  dere- 
lict. Its  position  on  the  chart  has  not 
moved  for  a  week.  They  have  lost  track 
of  it.  Its  drif tings  are  as  a  mystery. 
The  station  men  have  been  unable  to 
wire  back  over  the  seas,  warning  cap- 
tains of  its  whereabouts.  Any  moment 
they  may  hear  that  it  has  attacked  and 
wrecked. 

But  now  the  derelict  has  come  into  the 
light.    The  Baltic  has  sighted  it  and  sent 
the    warning    humming    over    the    seas. 
Now  the  men  at  the  station 
are  quick  to  act. 
At  a  word   from 
their  chief  they  re- 
lay the  message  to 
the  commander  of 


the  revenue  cutter  Seneca,  laying,  by.  The 
Seneca  has  been  waiting  for  this  message 
— waiting  for  the  derelict's  whereabouts 
to  be  revealed.  And  now,  knowing 
them,  it  gets  up  steam  and  sails  forth — 
a  purger  of  the  seas,  on  destruction  bent. 

And  as  she  is  steaming  toward  the 
latitude  and  longitude  given  as  the  hid- 
ing place  of  the  vampire,  the  Seneca 
keeps  in  wireless  touch  with  the  station. 
And  now,  while  she  is  racing  toward  the 
wreck,  let  us  see  exactly  what  her  quarry 
is.  Then  we  may  better  picture  the 
work  of  destruction. 

Of  derelicts  there  are  two — the  kind 
that  floats  observed  and  the  kind  that 
floats  unobserved.  Most  people  imagine 
that  shipwrecks  are  ultimately  ■  driven 
ashore,  and  that  vessels  reported  sinking 
at  the  time  of  abandonment  go  down 
soon  after.  That  is  not  true.  Aban- 
doned ships  breed  vampires  of  the  deep. 
For  months  they  float.  Water  logged, 
half  sunken,  pitched  and  torn  by  storm, 
they  yet  somehow  seem  to  survive.  They 
will  live  in  gales  that  send  the  staunchest 
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vessels  to  the  bottom.  Only  Time  can 
destroy  them — that  is,  unless  electricity 
takes  a  hand. 

Too  heavy  to  rise  to  the  surface,  and 
yet  not  water  soaked  enough  to  sink  to 
the  bottom  and  remain  there,  they  crawl 
along  just  under  the  riding  swells.  Their 
abiding  place  is  nowhere.  From  the  un- 
traveled  tracks  of  the  seas  they  may  be 
carried  by  a  storm  directly  in  the  path 
of  navigation.  Whither  they  go,  no  word 
goes  before  them.  They  descend  unob- 
served, quietly,  grimly.  Not  until  they 
have  struck  is  their  presence  known. 
Then  they  take  their  toll.  They  destroy 
a  ship,  and  from  it  another  of  their  kind 
is  made.  It  is  their  way  of  multiplying 
and  spreading  the  breed.  That  is  why 
it  is  so  important  that  they  be  destroyed. 

But  now  the  Seneca  has  steamed  into 
the  province  of  the  derelict.  High  in  the 
mast  the  lookout  is  casting  his  eyes  on 
all  sides.  If  he  is  not  alert,  the  derelict 
may  attack  those  on  board  the  Seneca. 
Self  preservation  is  strong  in  a  vampire. 

But  now  the  tip  of  a  submerged  mass 
rises  above  a  distant  swell.  Caught  in  a 
sudden  pitch  of  the  sea,  the  derelict  has 
revealed  itself.  From  the  lookout's  nest 
the  cry  sounds.  The  speed  of  the  Seneca 
is  reduced.  It  moves  slowly  toward  its 
quarry.  And  now  the  work  of  harness- 
ing electricity  for  the  destruction  it  must 
do  begins.  From  the  magazines  are 
brought  mines  charged  with  60  pound 
burdens  of  gun  cotton.  From  the  store 
houses  are  brought  insulated  electric 
cables  and  a  hand  magneto.  A  small 
boat  is  lowered  and  the  mines  are  taken 
on  board.  Then  the  boat  rides  over  the 
sea  toward  the  derelict,  a  risky  ride  if 
the  swells  are  running  high. 

And  next  comes  the  work  of  placing 
the  mines  where  they  will  create  greatest 
explosions.  If  the  wreck  is  submerged, 
the  task  is  more  difficult.  More  mines 
must  be  used.  Exquisite  care  must  be 
employed  in  their  placing.  Finally  the 
explosive  charges  are  connected  by  means 
of  the  insulated  electric  cables,  and  the 
wrecking  party  draws  off  to  a  safe  dis- 


tance. The  man  with  the  hand  magneto- 
provides  the  necessary  current.  The 
detonators  of  fulminate  of  mercury  ex- 
plode. The  primers  of  dry  gun  cotton 
are  dealt  a  harsh  blow.  The  explosion 
is  sufficient  to  loosen  all  the  heavy 
powers  of  the  masses  of  wet  gun  cotton. 
And  then  the  derelict  flies  apart,  its  back 
broken,  its  sides  flying  through  the  air — 
a  scraping  and  rending  of  planks,  the 
sodden  splash  as  they  hit  the  water  again 
— the  sound  of  a  vampire  dying. 


Alley  Pole  Lines 

The  Oklahoma  Gas  and  Electric  Com- 
pany is  using  concrete  poles  extensively 
on  its  Oklahoma  City  lines,  and  many  of 
these  are  employed  in  a  form  of  alley  con- 


struction, shown  in  the  sketch.  This 
method  not  only  removes  unsightly  poles 
f rorn  the  front  streets,  in  such  localities  as 
are  not  given  over  to  underground  work, 
but  is  in  itself  an  ornament  to  more  or 
less  unsightly  alleys,  presenting,  almost 
the  appearance  of  a  continuous  archway, 
overtopped  by  a  roof  of  straight,  neatly 
hung,  wires. 
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Prevention  of  Hail 


A  new  hail  destroyer  is  about  to  be  put 
to  use  in  France  on  a  large  scale.  The 
device  is  strangely  like  an  immense 
lightning  rod  of  absolutely  pure  copper, 
and  it  is  grounded  by  a  copper  conductor. 
According  to  the  theory  of  the  inventors, 
these  instruments,  by  their  effect  upon 
currents  of  atmospheric  electricity,  are 
well  able  to  prevent  the  formation  and 
fall  of  hailstones. 

The  Government  of  the  French  Re- 
public, through  a  special  commission  of 
senators  and  deputies,  is  trying  the  inven- 
tion in  several  places,  and  has  inaugu- 
rated a  campaign  of  education  in  rural 
districts  upon  the  value  of  electrical  con- 
ductors as  preventives  of  the  disastrous 
hail  storms. 

A  chain  of  hail  destroyers  of  the  new 
kind  is  now  being  constructed  in  valuable 
vine-growing  neighbor- 
hoods, which  have  here- 
tofore suffered  ravages 
from  hail  storms.  The 
departments  of  the  Gi- 
ronde,  the  Beaujolais, 
the  Loire  Inferieure  and 
the  Charente  are  all 
notable  sufferers. 

Americans    fail    to 
grasp  the  terrible  dam- 
age wrought  by  hail  in 
France.     Each  year  the 
losses    exceed    the    ap- 
proximate estimation  of 
from     $20,000 ,000     t  o 
$30,000,000.       This     is 
constantly  increasing  and  will  cause  the 
experiments  with  the  new  hail  destroyer 
to   be   extended   and   the   system   to   be 
greatly  improved. 

To  determine  the  efficiency  of  the  new 
invention  with  any  degree  of  accuracy,  it 
is  realized  that  systematic  tests  over  a 
long  period  will  be  necessary.  To  super- 
vise this  a  committee  has  been  formed 
from  among  the  representatives  of 
the  French  government. 

The  notion   that  electricity   is   largely 


concerned  with  the  formation,  crystal- 
lization and  precipitation  of  hailstones 
was  first  promulgated  by  engineers  of  the 
French  "Academy.  The  copper  "hailstone 
killer"  is  called  technically  a  "paragrele." 
It  has  multiple  points  and  is  capable  of 
withdrawing  immense  quantities  of  elec- 
trons from  the  clouds  to  the  earth.  Thus 
the  hailstones  are  prevented  from  form- 
ing, and  lightning  is  carried  off  at  the 
same  time. 


Paddle  Wheels  Open  and  Close 
Bridge 

Opening  and  closing  a  temporary 
bridge  by  floating  one  end  of  it  around 
upon  a  big  scow  is  a  rather  unusual  way 
to  handle  such  structures,  but  is  success- 
fully used  in  the  Chicago  River  at  In- 
diana Street  while  a  new  bridge  is  being 
built. 

Supporting    timbers     run     from     the 


BRIDGE    BEING    SWUNG    BY   PADDLE   WHEELS 


bridge  down  to  the  scow  and  about  these 
is  built  a  housing  enclosing  a  five  horse- 
power motor  geared  to  a  shaft  upon  the 
ends  of  which  are  two  old  type  paddle 
wheels.  The  other  end  of  the  bridge 
turns  on  a  big  iron  pin.  The  sound  of 
rushing  waters  accompanies  the  swinging 
of  the  bridge  as  the  paddle  wheels  push 
the  scow  back  and  forth.  A  small  switch 
hoard  and  controller  are  located  in  the 
bridge  tender's  house,  which  is  at  the 
street  level. 
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Playing  Tennis  at  Night 

Efforts  to  illuminate  tennis  courts,  and 
play  at  night,  are  almost  as  old  as  the 
game  itself.  One  of  the  first  schemes 
tried  was  a  strong  light  at  each  of  the 
four  corners  of  the  court.  This  was  a 
failure.  There  were  too  many  shadows 
— the  players  were  constantly  becoming 


still  far  from  satisfactory.  Diffusion  was 
poor,  and  shadows  were  plentiful. 

The  peculiarly  exacting  conditions  have 
apparently  been  met,  however,  by  a  sys- 
tem designed  by  the  illuminating  engi- 
neers of  the  Buckeye  Electric  Works. 
The  lights  are  placed  to  the  sides  of  the 
court,  and  so  arranged  that  they  bril- 
liantly   illuminate    an    area    a    few    feet 


THE   PECULIARLY    EXACTING    CONDITIONS    OF    TENNIS   PLAYING    AT    NIGHT    HAVE    PRACTICALLY 

BEEN  MET 


confused  by  the  glare  from  lights  and 
court,  and  the  center  of  the  court  was 
darkest. 

The  next  plan  tried  was  hanging  rows 
of  arc  lamps  over  the  net  and  over  the 
back  lines.  The  lamps,  of  course,  inter- 
fered with  play,  and  the  glare  in  the  eyes 
was  bad.  The  shadows  made  the  ball 
difficult  to  see,  and  there  was  no  diffusion 
of  light. 

Then  the  experts  reasoned  that  by 
hanging  two  arc  lamps  over  each  back 
line,  and  one  over  each  of  the  four  serv- 
ice courts,  success  would  crown  their 
efforts.  The  result  was  another  failure. 
The  glare  and  the  shadows  were  still 
present. 

More  recently  another  plan  was  tried. 
A  long  trough  reflector  was  hung  down 
each  side  of  the  court,  and  thickly  stud- 
ded with  incandescent  lamps.  An  im- 
provement was  noted,  but  results  were 


larger  each  way  than  the  dimensions  of 
the  court  itself,  with  a  diminishing  illu- 
mination extending  fully  ioo  feet  in  each 
direction,  thus  preventing  lost  balls. 


Lightning  Bores  Iron 

During  a  recent  electrical  storm  at 
Massillon,  O.,  an  official  of  the  Brown 
Lumber  Company  sitting  in  the  office  was 
startled  by  a  loud  report  like  the  dis- 
charge of  a  gun  and  looking  up  at  the 
ceiling  noticed  a  blaze.  Smothering  this 
out  he  went  on  with  his  work  but  soon 
detected  the  odor  of  gas.  On  examina- 
tion he  discovered  there  was  a  hole 
large  enough  to  insert  his  little  finger 
in  the  iron  gas  pipe.  The  lightning  had 
come  in  over  the  electric  wires,  jumped 
off  onto  the  gas  pipe  which  they  crossed 
at  right  angles,  bored  through  the  iron 
and  ignited  the  escaping  gas. 
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Ouch!!! 


With  the  aid  of  a  flashlight  incased 
in  the  policeman's  club,  escape  is  im- 
possible from  a  blow  even  in  the  dark, 
as  the  upward  swing  shows  the  "copper" 
the  place  to  land  on. 


AN  ELECTRICAL   HINT    FOR   POLICEMEN 

The  inventor,  Robert  L.  Litsey,  of 
Seattle,  Wash.,  probably  was  missed 
once  and  thought  of  the  needed  improve- 
ment. 


Continental    Types    of    Heaters 

Electric  cooking  and  heating  utensils 
are  now  so  common  that  we  are  all  famil- 
iar with  the  usual  designs  followed  by  our 


manufacturers.  Similar  utensils  turned 
out  by  German  or  French  manufactur- 
ers, however,  often  have  an  altogether 
different  appearance,  in  some  cases  so 
different  that  at  first  sight  we  scarcely 
recognize  what  they  are  intended  for. 
The  accompanying  illustration  shows 
some  Continental  designs.  The  curling 
iron  heater,  for  instance,  looks  like  a 
toy  cannon,  while  the  curling  iron  has 
the  appearance  of  a  carving  set. 

The  Cable  Splicer  at  Work 

In  this  picture  we  are  looking  down 
into  a  manhole  in  which  are  several  tele- 
phone  cables.     A   "splicer"   is   at   work 


CABLE  SPLICER  AT  WORK 

connecting  the  wires  from  an  incoming 
cable  to  those  of  an  outgoing  one.  In- 
stead of  wiping  with  lead  the  casing  of 
each  bundle  of  insulated  spliced  wires, 
the  Bierce  cable  sleeve,  a  metal  cylinder 
either  solid  or  in  halves,  is  slipped  over 
the  splice.     No  solder  is  used,  the  sleeve 


(1)   CURLING  IRON  HEATER.     (2)   CURLING  IRON. 

(3)    FLATIRON.      (4)    WATER    HEATER.    (5) 

RADIATOR.       (6)    CIGAR    LIGHTER 


BIERCE  CABLE  SLEEVE 

being  made  water  tight  by  a  rubber  cone 
crowded  about  the  cable  at  each  end  of 
the  sleeve. 


The  Great  Lakes  Naval  Training  Station 


"We  must  look  to  the  Great  Lakes 
for  our  sailors  of  the  future"  was  the 
decision  of  the  naval  authorities  after 
the  war  with  Spain.  "The  American 
seacoast  sailor  is  a  thing  of  the  past. 
There  is  only  one  place  where  the 
American  sailor  is  to  be  found, 
and  that  is  on  the  Great  Lakes." 

So,  33  miles  north  of  Chicago, 
on  a  high  bluff  overlooking  Lake 
Michigan,    was    begun,    July    I, 
1905,  the  work  of  transforming 
182  acres  of  land  into  a  place  for 
the  first  inland  training  school  for 
the   Navy   and   the   largest   in   the 
world.     For  six  years  Rear  Admiral 
Ross,  known  as  the  "Father  of  the    f* 
Station,"  supervised  the  construc- 
tion of  buildings,  until  today  2, 
men  can  be  cared  for  and  taught 
the  rudiments  of  seamanship. 
When,  four  or  five  months 
later,  four  months  being 
the    usual    period    for 
training   at    the 
station,  they 
go  aboard 


In  building  the  station,  provision  was 
made  to  use  electricity  wherever  possible, 
from  lighting  the  buildings  to  preparing 
the  food.  At  the  foot  of  the  bluff,  just 
at  the  water's  edge,  is  the  power  house, 
containing  three  175  kilowatt  alternating 
current  generators.  From  an 
intake  1,200  feet  out  in  the  lake, 
motor  driven  pumps  in  the 
power  house  bring  the  station 
water  supply  to  the  filtration 
plant  tank,  where  it  passes 
through  five  feet  of  fine  sand 
and  into  a  second  tank,  to  be 
then  forced  into  a  40,000  gal- 
lon standpipe  in  the  Adminis- 
tration Building.  Over  in  the 
Mess  Hall  are  the  chill  rooms 
where  the  meat  and  vegetables 
are  kept.  An  electric 
pump  located  in  the 
power  house,  2,500 
feet  away,  circu- 
lates the  freez- 
ing brine  for 
keeping  these 
at  the  proper 


CAPTAIN    0.    F.    FULLAM,    COMMANDANT    V.    S.    NAVAL    TRAINING    STATION,     GREAT    LAKES, 
ONE    OF    THE    CRACK    SQUADS 


man-of-war,  details  of  drill  and  discipline 
are  already  established  and  the  recruit  is 
ready  to  give  his  attention  to  handling 
the  machinery  of  a  battleship,  no  small 
part  of  which  is  electrically  controlled. 


temperature  at  all  seasons  of  the  year. 
Sanitary  handling  and  preparation  of 
the  food  for  a  big  body  of  men  is  abso- 
lutely necessary,  as  is  also  its  rapid  han- 
dling   in    large    quantities.     The    Mess 
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Hall  where  the  men  are  fed  illustrates 
this  feature  and  electricity  does  much  of 
the  work.  A  flour  blender  takes  several 
grades  of  flour  according  to  the  desire 
of  the  baker,  mixes  them,  sends  the  blend 


spot    as    the    "spuds"    come    from    the 
peeler. 

In  the  "galley"  (kitchen)  a  meat  chop- 
per cuts  up  the  meat  in  quantities  rang- 
ing from  1,000  to  4,000  pounds  a  day 
according  to  the  bill  of  fare,  and  after 
each  meal  the  dishes  are  gathered  up, 
placed    on    wooden    racks    and,    several 


THE    GKEAT    LAKES    NAVAL    TRAINING    STATION 


up  to  the  next  floor,  drops  it  into  a  hop- 
per until  a  certain  number  of  pounds  are 
released  and  then  shuts  off  the  supply 
automatically.  From  the  hopper  the 
flour  drops  into  the  dough  mixer,  a  little 
later  to  come  out  in  the  form  of  loaves 
ready  for  the  oven.  And  this  is  all  done 
by  electric  power,  from  1,600  to  3,000 
loaves  a  day  being  prepared  in  one-half 
the  time  required  to  perform  the  same 
work  by  hand. 

Then  there  is  the  egg  beater  which 
holds  close  to  a  bushel  of  eggs  free  from 
the  shell  and  the  ice-cream  freezer  with 
an  attachment  in  the  way  of  an  ice 
crusher.  A  rather  large  "detail"  would 
be  required  to  peel  the  potatoes  used  at 
the  station  but  a  "spud"  peeler  does  this 
at  the  throw  of  a  switch,  and  a  half  dozen 
apprentices  remove  here  and  there  a  black- 


racks  at  a  time,  washed  by  a  motor 
operated  washer. 

While  electric  current  helps  to  feed  the 
young  "jackies"  it  also  contributes  to 
their  recreation.  The  station  has  a  large 
auditorium  equipped  with  a  stage,  cur- 
tain and  a  moving  picture  machine  where 
regular  entertainments  are  given  each 
week,  some  of  the  talent  bein^  such  as 
play  the  best  theaters  in  large  cities. 

Now,  just  a  word  as  to  the  station  and 
the  life  of  Uncle  Sam's  future  men  o' 
warsmen. 

At  the  entrance  of  the  grounds  a  sea- 
man's guard  (a  recruit  who  has  already 
seen  service  en  the  water),  rifle  in  hand, 
invites  you   to  "come  aboard":   for  all 
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ELECTRIC    DISH    WASHER 
ONE     OF     THE      BRIGADE      BOYS     DETAILED 
"HELLO   GIRL" 


ELECTRIC  DOUGH   MIXER 
AS        PUTTING  THE  FINISHING  TOUCHES   ON  POTATOES 
AFTER    THEY    HAVE    PASSED     THROUGH    THE 
ELECTRIC   PEELER 
MUTT  AND   JEFF— TWO   CHUMS 


conversation,  orders,  etc.,  take  on  a 
nautical  turn  the  moment  the  station's 
boundaries  are  crossed  and  the  recruit 
must  think  and  act  accordingly. 

The  recruits  are  young  fellows  with  a 
longing  to  see  the  world  and  to  experi- 
ence the  life  in  the  Navy.  An  average 
young  man  from  the  farm,  the  small 
town,  or  the  city — just  an  average  boy 
of  seventeen  or  eighteen,  careless,  per- 
haps in  his  dress,  his  walk  and  his  groom- 
ing— comes  into  the  receiving  room  and 
reappears  from  another  door  a  little 
later,  an  embryo  man  o'  warsman  in  the 
white  duck  uniform  of  the  service.  It  is 
quite  possible  that  his  own  mother  would 
not  know  him.  He  has  gone  direct  from 
the  receiving  room  to  the  dressing  room, 
where  he  takes  off  his  citizen's  clothes 


for  which  he  has  no  further  use;  to  the 
barber,  where  he  is  shaved  and  his  hair 
cut ;  he  takes  a  bath  and  then  goes  to  the 
doctor.  The  medical  examination  is  for 
the  purpose  of  discovering  any  defects 
which  the  recruiting  officer  may  have 
overlooked  and  for  the  purpose  of  identi- 
fication. The  Government  gives  him  a 
$75  outfit  of  clothing  and  he  packs  up 
his  old  clothes  and  sends  them  home. 

For  21  days  the  new  recruits  stay  at 
the  reception  barracks,  and  during  this 
time  and  while  at  the  station  they  wear 
leggings  to  distinguish  them  as  appren- 
tice seamen.  They  are  quartered  in 
dormitories,  of  which  there  are  six.  The 
walls  are  hung  with  code  signals  of  the 
Navy,  so  wherever  the  youngster  looks, 
he  is  reminded  of  the  life  he  has  chosen. 
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Although  they  are  not  permitted  to 
eat  or  sleep  together  during  the  21  days 
in  the  reception  barracks,  there  are  no 
restrictions  in  regard  to  their  out-of-door 
sports.  They  play  ball  as  well  as  drill 
together  on  the  parade  ground.  There 
is  no  danger  of  contagion,  it  is  claimed 
by  naval  authorities,  out  of  doors.  What- 
ever of  military  discipline  exists  is  not 
obvious.  As  long  as  the  recruit  con- 
ducts himself  like  a  gentleman,  he  knows 
nothing  of  any  such  discipline.  There 
are  no  sentries  and  the  gates  stand  open. 

The  first  consideration  of  the  training 
school  is  to  make  its  apprentice  seamen ' 
physically  and  morally  clean. 

At  the  end  of  the  22  days,  when  all 
danger  of  any  contagious  disease  is  over, 
the  recruit  is  sent  to  the  main  barracks 
and  his  work  and  instruction  begin.  He 
is  taught  the  care  of  clothing,  blankets, 
equipment  and  personal  belongings.  He 
is  given  a  thorough  course  in  hygienics, 
and  is  taught  to  swim.  As  soon  as  he 
knows  how  to  care  for  himself,  he  is 
ready  for  the  drill  hall.  The  walls  of  the 
drill  hall  are  covered  with  representations 
of  flags  of  all  nations  and  the  signal 
codes.  A  huge  compass  is  painted  on  the 
wall  in  exact  representation  of  the  com- 
pass on  board  a  man  o'  war,  that  he  may 
learn  to  box  the  compass,  and  there  is  a 
"log"  and  a  "lead  line"  where  he  can 
learn  the  "marks"  and  "deeps."  He  is 
taught  how  to  make  knots,  to  splice  ropes, 
to  make  hitches  and  bowlines,  to  coil 
down  gear,  and  in  the  summer  time  he  is 
taught  how  to  handle  boats  both  under 
sail  and  under  oars. 

After  being  assigned  to  a  battalion, 
other  drills  are  begun  and  the  apprentice 
seaman  is  continued  in  the  instruction  of 
the  semaphore  (signaling  with  arms),  is 
given  the  wig-wag  (signaling  with 
flag)  and  is  taught  the  use  of  lights, 
rockets,  and  other  night  signals.  He  is 
given  a  rifle  and  is  taught  how  to  handle 
it.  He  is  taught  the  manual  of  arms  and 
target  practice  under  warrant  officers 
and  petty  officers.  Many  of  the  drill 
movements  are  timed  to  music. 


ELECTRIC    MEAT    CHOPPING    MACHINE 

The  apprentice  seaman  must  "lash  up 
his  hammock"  at  5  :oo  a.  m.  and  fifteen 
minutes  later  has  his  appetite  whetted  for 
breakfast  by  a  cup  of  cocoa.  Cleaning 
up  about  quarters  until  6:45  is  followed 
by  bathing  formation  when  under  an 
immense  shower  bath  of  80  nozzles, 
enough  to  soak  a  whole  company  (80) 
at  one  time,  the  men  are  tuned  up  for  the 
day.  At  7:30,  breakfast.  During  the 
morning  there  are  drills  to  be  attended, 
"grinders"  as  the  boys  call  them.  These 
are  not  held  on  liberty  days,  (Satur- 
day and  Sunday).  At  12:00  noon, 
squads  from  the  various  barracks  march 
into  the  Mess  Hall  for  dinner. 

Realizing  that  no  physical  strength  is 
achieved  on  a  diet  of  inferior  food,  the 
Government  provides  for  its  apprentice 
seamen  the  best  in  the  market.  They 
have  beef,  pork,  stews,  all  vegetables  and 
fruits  in  season,  pork  and  beans,  and 
cake. 

On  Wednesday  from  3  :30  to  4 130  p.  m. 
exhibition  drill  takes  place  on  the  parade 
grounds.  Supper  is  served  at  6:00  each 
day  and  at  sundown  the  gates  of  the  sta- 
tion are  closed.  Tattoo  sounds  at  9  :oo 
and  the  "jackies"  swing  into  their  ham- 
mocks to  listen  to  "taps"  at  0:05. 
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Great  Causeway  Across  Gal- 
veston Bay 

Three  years  ago,  in  September,  1909, 
work  was  begun  on  the  great  concrete 
causeway  across  the  bay  at  Galveston, 
Tex.  It  was  completed  only  about  three 
months  ago.  It  is  being  used  by  the 
Galveston-Houston  interurban  electric 
railway  and  several  steam  roads  as  well 
as  public  vehicles. 

The  cost  of  this  undertaking  was  over 
$2,000,000.  The  total  length,  including 
unprotected  roadway,  is  10,642  feet,  ap- 
proximately two  miles.  The  portion 
shown  in  front  in  the  picture  is  the  arch 
bridge,  66  feet  wide,  with  28  arches  of 
70  foot  span.  There  is  also  a  rolling 
lift  bridge  52  feet  six  inches  wide. 

Wireless  on  Monoplane 

Experiments  with  a  Marconi  wireless 
outfit  on  a  Flanders  aeroplane  are  being 
made  at  the  Brooklands  aviation  grounds, 
England.  It  is  now  possible  to  use  an 
aerial  wire  contained  on  the  machine  it- 
self, instead  of  a  hanging, 
wire,  as  formerly,  and  this 
gives  the  pilot  the  advan- 
tage of  flying  nearer  to 
other  machines,  and  obvi- 
ates any  trouble  which 
might  arise  from  a  hang- 
ing wire  where  the  land- 
ing is  made  in  a  confined 
space.  The  new  Marconi 
aeroplane  set  can  be  put 
upon  almost  any  type  of 
aeroplane.      The    set    has  flanders 


been  made  up  into  several  separately  con- 
taining parts,  with  the  idea  of  giving  a 
good  distribution  of  weight  on  an  aero- 
plane. The  apparatus  is  strongly  con- 
structed and  has  stood  hard  treatment. 
Primary  cells  or  storage  batteries  can  be 
used,  and  in  the  latter  case  a  special  non- 
spilling  battery  is  supplied,  so  that  there 
is  no  fear  of  acid  splashing  out  and  dam- 
aging the  aeroplane. 

It  has  been  found  convenient  that  the 
bulk  of  the  apparatus  be  stowed  under 
the  pilot  and  passenger  seats,  so  that  it 
is  designed  with  a  view  of  placing  it 
upside  down  or  in  any  other  position. 
The  only  part  of  the  apparatus  which 
need  be  exposed  is  the  sending  key  and 
the  small  control  switch.  Beyond,  its 
uses  from  a  military  point  of  view,  a 
machine  thus  equipped  enables  the  pilot 


AEROPLANE  USED  IN  WIRELESS  TESTS 
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to  keep  in  connection  with  the  aerodrome 
or  headquarters  during  a  flight,  which 
in  cross  country  or  long  distance  flights 
would  be  of  great  importance. 


New  York's  Double-Deck  Step- 
less  Car 


The  stepless  car — introduced  for  the 
comfort  of  hobble  skirt  wearers — has 
now  been  followed  by  the  double-decker. 
It  has  greater  seating  capacity,  accessi- 
bility and  more  speed.    On  entering,  pas- 


nouncer  and  an  automatic  cash  register. 
There  will  be  automatic  control  of  ven- 
tilation and  brakes.  The  car  has  an  all- 
year-round  smoking  compartment,  and 
can  easily  be  converted  into  an  open  car 
in  summer. 


Announcing  Subway  Trains 


A  recent  innovation  in  the  New  York 
subway  consists  of  an  electric  train  an- 
nouncer for  the  convenience  of  passen- 
gers.    Those  who  use  the  subway  may 


A    DOUBLE-DECK     STEPLESS    STREET    CAR 


sengers  will  have  to  mount  a  step  of 
only  ten  inches  and  will  face  a  conductor 
seated  at  a  desk.  An  arching  roof  with 
a  central  height  of  seven  feet  two  inches 
gives  plenty  of  head  room.  Access  to 
the  upper  deck  is  obtained  by  a  central 
stairway  where  back  to  back  benches  run 
the  length  of  the  car  over  the  arch  of  the 
lower  story. 

Economy  of  space  makes  the  new 
double  deck  car  only  seventeen  inches 
higher  than  the  present  standard  of  cars. 
The  new  car  will  seat  88  passengers  and 
accommodate  171,  as  compared  with  60 
seated  in  the  long  and  50  in  the  short 
open  cars,  51  in  the  stepless  cars,  41 
to  47  in  the  pay-as-you-enter  type  and 
36  and  28  in  long  and  short  closed  cars. 

The  equipment  of  this  street  car  de 
luxe  will  include  an  electrical  street  an- 


have  noticed  three  or  four  box  like  con- 
trivances suspended  over  each  side  of 
the  platforms  on  the  northbound  express 
stations. 

Near  the  northern  or  uptown  end  of 
the  platform  sits  a  uniformed  employe 
of  the  Interborough  Rapid  Transit  Com- 
pany. In  front  of  him  in  two  oak  cases 
situated  within  easy  reach  of  his  hand 
are  mounted  seven  push  switches,  four 
for  local  trains  and  three  for  express 
trains.  Curious  passengers  gather  around 
to  watch  this  switchman  at  his  work. 
A  train  comes  roaring  into  the  station. 
A  quick  glance  at  the  headlights  and  a 
button  is  pushed. 

Instantly  in  each  of  the  boxes  appears 
the  legend : 

BROADWAY   EXPRESS 
VAN   COURT!   wi>  PARK 
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or  if  it  be  a  Lenox  Avenue  train  the  sign 
will  flash  out  that  fact  in  plain  view  of 
all  the  passengers. 

As  the  train  pulls  out  the  lower  button 
is  pushed  and  the  sign  lights  go  out. 
These  signs  are  somewhat  unique,  as 
while  the  current  is  off  no  words  or  let- 
ters are  visible.  This  is  owing  to  the 
use  of  a  stencil  arrangement  covered 
with  colored  glass. 


Tree  Vibration  for  Saving  Buds 
From  Frost 


A  recent  invention  relates  to  a  new 
system  of  motor  operated  tree  vibration 
for  saving-  buds  and  blossoms  from  frost. 


A   TREE   VIBRATOR   IN   PLACE 

The  new  system  aims  to  create  in  fruit 
trees  a  movement  of  the  sap  to  the  buds 
and  blossoms  that  tends  to  vitalize  them 
enough  to  resist  the  attacking  blight  of 
frost.  This  movement  of  the  sap  might 
be  called  a  capillary  action,  and  can  be 
likened  to  the  gentle  exercising  action  of 
an  electric  vibrator  instrument  on  the 
human  system,  which  stimulates  the  flow- 
ing action  of  blood  through  the  veins, 
especially  at  the  point  where  the  vibrator 
is  applied. 

The  system  for  imparting  this  vibra- 


tory action  to  buds  and  blossoms  has  been , 
worked  out  and  patented  by  Herman  L. 
Darling  of  Delta,  Colorado.  It  com- 
prises the  installation  in  the  tree  of  a 
small  electric  motor  having  a  trembling 
rotary  motion  and  connected  by  trans- 
mitting wires  to  an  electric  current. 

During  the  months  of  April  and  May 
when  the  orchard  is  subjected  to  sudden 
freezes,  by  means  of  this  system,  a  vibra- 
tory trembling  motion  is  imparted  to  all 
limbs  of  the  tree,  transmitted  to  twigs 
and  buds  and  this  motion  starts  the  sap 
to  circulating,  invigorates  the  buds  and 
strengthens  them  against  the  killing 
effects  of  the  frost. 


Keeping  Insects   Out   of  Lamp 
Globes 


To  keep  insects  from  the  inside  of  light 
globes  on  porches  and  in  other  out-of- 
door  places,  I  have  found  the  following 


f?ne1vir>e  Scpeen       JSegukxp Porch  G/obe 

LAMP    GLOBE    WITH    INSECT    SCREEN 

useful :  Take  a  piece  of  fine  wire  screen 
(wire  gauze  being,  preferable  as  it  will 
keep  out  smaller  insects)  and  cut  it  to 
fit  inside  the  shadeholder.  Them  cut  a 
hole  in  the  center,  fitting  closely  around 
the  lamp  socket.  With  the  screen  in  place 
both  the  outer  and  inner  globe  will  re- 
quire less  cleaning,  as  the  screen  will 
keep  out  a  part  of  the  dust  as  well  as 
insects.  L.  W.  Jakes. 


POPULAR  ELECTRICITY  MAGAZINE 


529 


Electricity    in    Place    of    Food 

At  some  future  clay,  instead  of  taking 
food  we  will  simply  take  electric  current 
which  will  answer  the  same  purpose,  ac- 
cording to  the  somewhat  startling  an- 
nouncement made  by  Prof.  Bergonie  at 
the  Science  Congress  at  Bordeaux.  Ac- 
cording to  the  French  physician,  the  an- 
cient habit  of  eating  may  one  day  disap- 
pear, and  meals  will  be  replaced  by  a  so- 
journ of  a  few  minutes  in  the  electric 
cage  which  gives  high  frequency  waves. 
It  is  known  that  this  sets  up  currents 
within  the  human  body  so  as  to  cause  an 


internal  heating,  without,  however,  doing 
any  harm.  Now  this  heat  represents  a 
certain  amount  of  energy,  so  that  it  is 
clear  that  we  do  not  need  to  absorb  as 
much  food  as  before.  When  the  body 
lacks  food,  it  is  seen  that  some  of  the 
organs  become  cooler  owing  to  a  loss  of 
energy.  The  electric  current  acts  to  re- 
store energy  to  the  organs  by  heating 
them  to  a  certain  extent.  At  present,  even 
if  we  cannot  make  the  current  replace 
food,  at  least  it  may  be  made  to  aid  in 
nutrition  and  economize  the  work  of  the 
stomach,  so  that  less  food  is  needed. — Le 
Matin  (Daily),  Paris. 


TELEPHONE   AS   AID   TO   TALKING   MACHINE   SALES 


Some  dealers  in  graphophones  and 
phonographs  are  now  employing  the  tele- 
phone in  a  novel  manner.  They  use  it  for 
the  purpose  of  playing  a  record  to  a  cus- 
tomer who  is  unable  to  come  to  the  sales- 


room to  hear  it.  The  accompanying  illus- 
tration shows  how  the  trick  is  done.  It 
is  stated  many  sales  of  records  are  ac- 
complished by  means  of  this  method 
of  demonstration. 


PHONOGRAPH  BEING  PLAYED  INTO  THE  TELEPHONE  TO  INTEREST  CUSTOMERS  AT  THE  OTHER  END 

OF  THE  LINE 


Rubber's  Secret  Conquered 


By  E.  LESLIE  GILLIAMS 


Occasionally  one  has  a  stroke  of  luck. 

Such  was  the  accidental  chemical  dis- 
covery of  synthetic  rubber,  in  the  making 
of  which  electricity  will  play  a  part. 

It  is  claimed  that  synthetic  rubber  will 
shortly  be  placed  upon  equal  terms  of 
competition  with  the  juice  of  the  trees 
and  the  plants  which  have  so  long  sup- 
plied the  rubber  of  commerce.  The  de- 
mand for  rubber,  largely  on  account  of 
its  extensive  use  in  the  automobile  and 
electrical  industries,  is  increasing  im- 
mensely, and  the  artificial  rubber  will 
come  into  the  field  none  too  soon. 

In  1910  and  191 1  the  world's  produc- 
tion of  india  rubber  reached  a  total  of 
about  80,000  tons  and  the  world's  con- 
sumption of  this  article  was  in  the  neigh- 
borhood of  75,000  tons.  Figuring  the 
cost  of  this  rubber  at  an  average  of  $1.00 
a  pound,  the  total  value  of  the  production 
reaches  $160,000,000. 

Now  it  is  claimed  that  synthetic  rubber, 
in  every  particular  equal  to  the  finest 
natural  rubber,  offers  a  possibility  of  a 
profit  at  a  price  of  60  cents  per  pound, 
with  a  probability  of  its  production  at 
24  cents  per  pound  or  less.  The  only 
question  is,  can  it  be  produced  in  suffi- 
cient quantities  to  be  of  commercial 
value  ?  The  claim  is  made  by  both  English 
and  German  chemists  that  it  can,  and  by 
the  use  of  electricity,  in  hastening  the 
process,  this  claim  will  likely  be  made 
good. 

At  the  present  time  English  and  Ger- 
man chemists  are  disputing  over  their 
claims  of  precedence  in  finding  a  way 
to  create  from  certain  raw  materials  a 
chemical  counterpart  of  natural  rubber. 

While  this  dispute  is  interesting  as 
showing  how  great  discoveries  which 
have  defied  investigators  for  years  are 
frequently  finally  made  almost  simulta- 
neously in  different  parts  of  the  world, 
the  people  at  large  are  not  greatly  con- 


cerned in  the  determining  of  this  ques- 
tion of  priority,  but  they  have  a  very  deep 
interest  in  the  commercial  practicability 
of  these  discoveries. 

The  story  of  how  they  came  about  is 
one  of  the  most  interesting  that  has  oc- 
curred in  many  years  in  the  field  of 
chemical  investigation.  Two  years  ago 
Dr.  F.  E.  Matthews,  a  well  known  chem- 
ist of  England,  then  associated  with  other 
distinguished  chemists,  among  them 
Prof.  W.  H.  Perkin,  Sir  William  Ram- 
sey and  the  Professor  Fernbach  of  the 
Pasteur  Institute,  was  seeking  a  perfect 
and  cheap  process  for  the  manufacture 
of  synthetic  rubber.  It  occurred  to  Dr. 
Matthews  that  it  would  be  interesting 
to  study  the  action  of  sodium  upon  iso- 
prene,  and  he  therefore  sealed  up  some 
isoprene  with  sodium  and  set  it  aside  in 
July  1910. 

In  the  month  of  August,  during  a 
holiday  he  was  reluctantly  compelled  to 
return  to  London,  and  discovered  that 
the  contents  of  the  tube  had  become  vis- 
cid and  contained  a  proportion  of  a  re- 
markably good  variety  of  rubber. 

The  tube  was  again  set  inside,  and  on 
examination  in  September  was  found  to 
contain  a  solid  mass  of  amber  colored 
rubber.  Dr.  Matthews  was  amazed  when 
he  contemplated  it. 

Isoprene,  the  basis  of  synthetic  rubber, 
is  an  oily,  volatile  hydro-carbon.  Its  dis- 
covery is  not  of  recent  event ;  as  long 
as  50  years  ago  it  was  distilled  by  a 
chemist  named  Williams  from  caout- 
chouc. The  analysis  of  isoprene  showed 
that  it  was  chemically  identical  with  the 
oil  of  turpentine.  Since  the  period  of 
its  discovery,  it  has  presented  a  two-fold 
problem.  First,  how  to  derive  isoprene 
from  abundant  raw  materials,  and  then 
to  effect  its  conversion  into  rubber 
through  the  medium  of  plentiful  and 
cheap  agents. 
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As  has  been  realized  from  the  begin- 
ning of  the  experiment  in  relation 
to  synthetic  rubber,  to  compete  with 
Nature's  product  it  is  necessary  that  this 
made  rubber  should  be  manufactured  in 
large  quantities  and  at  a  cost  which  would 
put  it  on  a  par  at  least  with  the  expense 
of  gathering  and  delivering  at  the  facto- 
ries Nature's  rubber. 

Professor  Fernbach,  working  on  this 
problem  and  keeping  in  mind  the  fact 
that  fermentation  is  an  action  set  up  by 
various  kinds  of  germs,  finally  discovered 
the  germ  which,  when  stimulated  by  elec- 
trical action,  would  convert  certain 
plentiful  starchy  materials  into  fusel  oil, 
and  from  this  product  he  obtained  cheap 
isoprene.  It  was  with  some  of  Professor 
Fernbach's  electrically  produced  isoprene 
that  Dr.  Matthews  learned  by  accident 
how  to  turn  isoprene  and  sodium  into 
rubber. 

The  great  importance  of  Dr.  Mat- 
thews' discovery  is  that  the  action  is 
practically  quantitative  and  not  seriously 
affected  by  the  presence  of  impurities. 
It  may  also  be  carried  out  in  the  cold,  or 
with  the  application  of  very  moderate 
electrical  heat.  On  the  other  hand,  all  the 
other  processes  for  synthetic  rubber 
which  have  been  proposed  are  either  ex- 
cessively slow  or  involve  a  high  tempera- 
ture or  the  addition  of  reagents  which 
affect  the  yield  and  quality  of  the  rubber. 

Further,  a  high  temperature  always 
produces  a  portion  of  terpenes,  and  has 
also,  it  is  claimed,  a  deleterious  effect 
on  any  rubber  which  may  be  formed. 
In  addition,  the  presence  of  some  im- 
purities adversely  affects  the  yield  or 
greatly  delays  the  process  of  manufac- 
ture, a  fact  which  perhaps  accounts  for 
the  varying  success  of  previous  workers 
in  this   field. 

The  discovery  of  the  process  above 
outlined  of  making  synthetic  rubber  was 
brought  about  by  the  association  of  a 
group  of  the  most  distinguished  English 
chemists  working  together,  their  work 
being  conducted  largely  on  the  principle 
of  a  committee,  and  of  this  committee 
Prof.  W.  H.  Perkin  acted,  it  might  be 


said,   as   chairman    and    in   a    suggestive 
and  critical  capacity. 

With  the  exception,  therefore,  of  Dr. 
Matthews'  valuable  discovery,  and  the 
remarkable  experiments  on  starch  fer- 
mentation by  electricity,  carried  out  by 
Professor  Fernbach,  whatever  credit 
there  may  be  attached  to  the  work  accom- 
plished must  be  considered  as  belong- 
ing to  the  whole  group.     The  names  of 
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PROF.  W.  H.  PERKIN,  LEADER  OF  THE  COM- 
MITTEE OF  DISTINGUISHED  SCIENTISTS  WHO 
DISCOVERED   SYNTHETIC   RUBBER 

the  chemists  and  bacteriologists  who 
have  been  engaged  in  this  work  arc 
Henrv  J.  W.  Bliss,  M.  A.,  Harold  Davis, 
Harry  M.  Elger,  M.  A.,  Prof.  A.  Fern- 
bach, Thomas  Kane,  Francis  E.  Mat- 
thews. Ph.  D.,  Prof.  W.  11.  Perkin; 
F.  R.  S.,  Charles  A.  Pinm.  Rupert  W. 
Pope,  Sir  William  Ramsey.  F.  R.  S.,  Pan' 
Schwen,  E.  Halford  Strange.  Charles 
Werzmann  and  Evelyn  C.  B.  Wilbraham. 
When  the  scientific  Mainline  0f  these 
workers  is  considered,  there  can  be  no 
doubt  of  their  claim  that  the  synthetic 
product  that  they  have  made  is  really 
rubber  and  strictly  comparable  with 
natural  rubbers. 
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The  Germans,  however,  have  not  yet 
acknowledged  the  claim  of  priority  but, 
on  the  contrary,  have  come  forward  with 
a  counter  claim  that  they  have  a  method 
for  making  synthetic  rubber,  in  which 
electricity  also  plays  a  part,  which  will 
soon  be  ready  to  compete  with  the  output 
of  the  tropical  forest.     It  is  a  fact  that 
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Courtesy  London  Illustrates  News 
TUBES  SHOWING  POLYMERIZED  ISOPRENE  AND 
SODIUM  WIRE,  ISOPRENE  IS  A  MOBILE  LIQUID, 
A  "FAMILY"  RELATIVE  OF  RUBBER;  IT  BE- 
COMES SYNTHETIC  RUBBER  BY  STANDING  IN 
CONTACT  WITH  SODIUM  WIRE  THREE  OR  FOUR 
DAYS 

they  have  been  working  on  this  subject 
for  some  time.  In  one  factory  alone  in 
Germany  there  were  300  college  bred 
chemists  concentrating  upon  this  discov- 
ery, and  many  other  factories  in  the 
Fatherland  joined  in  this  international  ef- 
fort to  find  an  artificial  process  by  which 
rubber  could  be  built  up  synthetically 
from  raw  materials  readily  available. 
But  to  the  Elberfelder  Farbenfabriken 
belongs  the  distinction  of  priority  in  the 


solution  of  the  problem,  so  far  as  Ger- 
many is  concerned. 

Dr.  Fritz  Hofmann,  director  in  charge 
at  Elberfeld,  speaking  recently  on  the 
subject,  had  this  to  say  regarding  the 
pursuit  of  his  colleagues  and  himself  of 
the  secret  of  synthetic  rubber. 

"By  mere  chance,"  remarked  Dr.  Hof- 
mann, "my  attention  was  called  to  the 
question  of  synthetic  rubber  through  a 
lecture  delivered  in  London  about  six 
years  ago  by  Professor  Dunstan.  The 
problem  fascinated  me  and  I  found  on 
reading  up  the  subject  that  caoutchouc 
was  based  on  isoprene,  and  what  was 
more,  I  had  to  have  synthetic  isoprene 
and  not  the  kind  obtained  by  a  dry  dis- 
tillation of  rubber  such  as  had  hitherto 
been  used. 

"Moreover,  it  was  necessary  to  have  an 
abundance  of  the  material  if  useful  ex- 
periments were  to  be  conducted.  Thus, 
at  the  start  it  was  apparent  that  a  process 
must  be  discovered  by  which  isoprene 
could  be  obtained  readily  and  reasonably 
in  large  quantities.  Besides  this,  isoprene 
of  the  purest  quality  alone  would  suffice 
in  order  that  no  mistake  should  be  made 
as  to  the  nature  of  the  results. 

"I  had  a  task  before  me.  There  were 
at  least  50  different  methods  that  prom- 
ised to  yield  isoprene,  but  upon  a  trial 
most  of  them  were  at  fault  somewhere. 
After  two  years  of  hard  work,  we 
reached  a  clearing  in  the  woods,  al- 
though there  were  times  during  that 
period  when  we  were  on  the  point  of 
giving  up  in  despair,  and  would  have 
done  so  probably,  if  the  achievement  had 
not  become  a  matter  of  honor. 
'  "To  the  organic  chemist  coal  is  an  ideal 
mother  substance,  and  I  chose  it  as  my 
basic  material,  and  in  this  I  was  justified. 
In  March,  1909,  Carl  Coutelle  and  my- 
self succeeded,  by  an  electrical  treatment 
of  coal,  in  obtaining  the  first  large  quan- 
tity of  pure  synthetic  isoprene — several 
liters.  This  showed  us  that  we  had  the 
right  formulae,  but  with  the  making  of 
isoprene,  we  were  only  at  the  beginning 
of  our  investigations. 
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"We  were  confronted  next  with  the 
problem  of  converting  this  liquid  into  a 
tough,  elastic,  plastic  colloid  which  was 
to  be  a  successful  substitute  for  rubber. 
Theoretically  the  task  was  easy,  as  we 
had  several  formulae  on  which  to  pro- 
ceed. One  was  that  by  Bielstein,  who 
had  written  that  'isoprene  is  converted 
to  caoutchouc  by  treating  it  with  muri- 
atic acid.'  Of  course,  we  tried  that  at 
once,  but  for  our  pains  we  got  nothing. 

"Walach,  another  chemist,  had  written 
'that  the  action  of  light  would  transform 
isoprene  into  a  rubber  like  substance,' 
so  we  began  again.  After  being  exposed 
to  light  for  a  year  and  a  half  the  contents 
of  our  test  bottle  had  the  consistency  of 
a  thin  syrup. 

"Next  we  tried  all  sorts  of  likely  and 
imaginable  physical  and  chemical  medi- 
ums in  connection  with  isoprene,  but  the 
wilful  stuff  refused  to  thicken.  Finally, 
I  discovered  the  power  to  perform  this 
miracle  hidden  away  in  electrical  heat. 
We  soon  recognized  that  the  polymeriz- 
ing power  of  this  heat  could  be  furthered 
by  numerous  chemical  mixtures,  but  we 
soon  found  that  there  are  many  more 
substances  that  work  in  opposition  to 
this  end. 

"In  August  of  1909  I  attained  the  first 
rubber  polymerized  by  electrical  heat  in 
the  laboratory  of  the  Elberfeld  works. 
In  September  of  that  year  I  submitted 
a  sample  of  this  material  to  Dr.  Gerlach, 
director  of  the  Continental  Caoutchouc 
and  Gutta  Percha  Company  of  Hanover. 
He  was  the  first  to  confirm  that  our 
product  actually  contained  rubber.  A 
month  later  Harris  tested  our  synthetical 
material  with  his  ozone  method  and  by 
this  means  was  able  to  establish  that  our 
electrical  heat  polymerized  isoprene  was 
veritable  india  rubber." 

Which  of  the  two  processes,  the  Ger- 
man or  the  English,  is  the  most  practical 
for  commercial  purposes  remains  to  be 
seen  after  careful  experiments.  At  any 
rate,  it  is  certain  that  the  low  cost  of 
manufacture  will  be  brought  about  by 
the  valuable  by-product,  such  as  acetone. 


Theater  Earphones 


There  are  900,000  or  more  deaf  people 
in  London,  according  to  the  London 
Daily  Mirror.  These  will  shortly  be 
enabled  to  hear  perfectly  all  the  plays 
produced  at  the  many  London  theaters. 
An  invention  somewhat  similar  to  a  tele- 
phone has  been  perfected  by  Mr.  G.  R. 


THE  THEATER  EARPHONE 

A.  Hope,  and  the  New  Theater  al- 
ready has  several  instruments  installed. 
In  a  month  every  seat  in  the  theater  will 
be  equipped  with  a  little  box  similar  to 
those  from  which  opera  glasses  are  ob- 
tained, and  by  placing,  a  sixpence  in  the 
slot,  an  "earphone,"  as  the  new  invention 
is  called,  is  released  for  the  use  of  the 
seat  holder.  All  but  the  stone  deaf  will 
be  able  to  hear. 

When  the  user  cannot  hear  what  the 
actor  is  saying,  all  that  is  necessary  to 
do  is  to  place  the  receiver  to  the  ear  and 
move  the  little  indicator  around  until  the 
required  strength  of  voice  is  obtained. 
In  a  test  of  the  invention,  a  whisper  20 
yards  away  could  be  plainly  hoard.  The 
invention,  explains  Mr.  Hope,  is  a  deli- 
cate telephone,  built  not  to  increase  the 
loudness  of  the  sound  so  much  as  to 
make  it  clearer. 
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Laying  Lighting  Cables  in 
Japan 

That  electric  light  companies  in  Japan 
are  very  up  to  date  in  their  construction 
methods    is    indicated     in    the    picture, 


Ball  Bearings  on  Electric  Cars 

Ball  bearings  were  for  a  long  time  held 
in  small  esteem  by  the  mechanical  world 
and  were  regarded  as  chiefly  useful  for 
bicvcles,  sewing  machines  and  lawn  mow- 


which  shows  a  piece 
of  underground  conduit 
work  being  carried  out 
by  the  native  workmen 
of  the  Kobe  Electric 
Light  Company.  A  Ger- 
man firm  supplied  the 
cable  and  junction 
boxes. 

Iron  tape  armored, 
asphalted  lead  cable  with 
paper  insulation  and 
three  sector  shaped, 
stranded  copper  conduc- 
tors is  being  used,  capa- 
ble of  transmitting  cur- 
rent at  a  pressure  of  n,- 
ooo  volts ;  it  serves  to 
connect  the  central  sta- 
tion up  to  two  substations,  on  the  oppo- 
site side  of  a  river.  The  cable  ducts  are 
at  this  point  just  dipping  down  to  the 
tunnel  under  the  stream. 


LAYING     UNDERGROUND 
JAPAN 


Before  starting  to  charge  a  vehicle 
battery  ascertain  from  the  vehicle  or 
battery  manufacturers  the  capacity  of 
the  battery  in  kilowatt  hours ;  that  is,  the 
number  of  kilowatt  hours  that  must  be 
put  into  the  battery  to  obtain  from  the 
vehicle  its  rated  mileage  on  one  charge. 


ers.  The  average 
man  of  to-day,  and 
even  many  engineers, 
would  be  surprised  to 
learn  that  ball  bear- 
ings are  now  success- 
fully used  in  some  of 
the  heaviest  classes  of 
machinery,  as  in  the 
main  journals  of  trol- 
ley cars,  for  example, 
and  in  large  electrical 
generators. 

An  interurban  car 
with  ball  bearings  has 
been  running  regular- 
ly for  y/2  years  on 
ables  in  the  Atlantic  City  and 
Shore  Railway,  mak- 
ing in  that  time  about  150,000  miles. 
This  car  is  equipped  with  32  ball  bear- 
ings, there  being  four  bearings  on  each 
axle.  The  thrust  is  taken  by  the  two  inner 
bearings  of  each  set,  the  outer  races  of 
the  other  bearings  being  free  to  move 
endwise  in  order  to  avoid  cramping. 

It  is  said  that  these  bearings  have  been 
packed  with  grease  only  four  times  dur- 
ing their  term  of  service,  and  have  had 
no  other  attention.  Recently  one  pair  of 
bearings  was  taken  out  and  sent  for  ex- 
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amination  to  George  M.  Bond,  of  Hart- 
ford, Conn.,  one  of  the  world's  famous 
experts  on  refined  measurements.  In  the 
test  of  one  bearing,  the  mean,  or  aver- 
age radial  freedom  was  found  to  be 
0.000046  inch — practically  nil — and  the 
mean  end  play  0.00125  inch.  The  mean 
or  average  eccentricity  of  inner  race  was 
found  to  be  only  0.00004  inch,  also  prac- 
tically nil. 

In  the  test  of  the  other  bearing,  the 
mean  radial  freedom  was  found  to  be 
0.0003  inch,  the  mean  or  average  end  play 
0.O097  inch,  and  the  mean  or  average 
eccentricity  of  inner  race  0.00025  inch. 
It  is  stated  by  Mr.  Bond  that  the  averages 
above  given  are  those  of  readings  for 
each,  taken  at  each  45  degrees  division  of 
the  circle ;  the  maximum  and  minimum 
readings  in  all  cases  being  so  nearly 
alike,  practically,  that  the  resulting  aver- 
ages fairly  represent  the  condition  of 
these  bearings  at  the  time  of  the  test. 

Roadside  Telephones 

The  English  automobilist  makes  cer- 
tain that  he  will  not  be  caught  without 
some  means  of  calling  for  help  should 
his  car  break  down  upon  the  road.  The 
Automobile  Association  has  had  erected 
along  the  main  traveled  highways  "sentry 
boxes,"  as  they  are  called,  in  which  tele- 
phones are  installed.  In  case  of  break- 
down, the  motorists  are  thus  enabled  to 


telephone  to  the  nearest  repairer  for  as- 
sistance and  to  communicate  with  their 
homes  and  offices. 


Illuminated  Music 


A  clever  musician  in  vaudeville  entraps 
both  the  eye  and  the  ear  by  having  a 
small  incandescent  lamp  mounted  on  each 


ODD    SHAPED   HORN   WITH   ELECTRIC    LIGHTS 

bell  of  the  horn  he  uses.  As  he  plays  the 
lamp  on  the  horn  from  which  the  sound 
issues,  lights  up.  With  the  footlights  out 
and  the  stage  darkened,  the  rapid  flash 
of  one  lamp  after  another  accompanying 
the  notes,  and  the  reflec- 
tion in  the  bright  pol- 
ished surface  of  the  bell 
make  the  act  a  decided 
novelty. 


"Telephone  wires  all 
over  Edinburgh,  Scot- 
land, have  been  cul  by 
suffragettes.  It  will  he 
some  days  before  com- 
munications are  re- 
stored," says  a  cable  dis- 
Consider  how 
lore  wires  we 
this  country  to 


pat, 


ROADSIDE  TELEPHONES   IN   ENGLAND 


he  cut. 


A  Sherlock  of  the  Skies 


By  RENE  MANSFIELD 


"But  I  tell  you  it's  absurd,  man !  You 
talk  as  though  Forbes  had  plunged  plumb 
through  to  China  or  was  dangling  from 
the  Milky  Way !  He's  somewhere  be- 
tween here  and  Edgarville,  dead  or  alive, 
or  else  he  and  his  plane  have  been 
snatched  out  of  the  heavens  bodily  by 
an  unseen  hand." 

Ames  Mitchell  was  pacing  the  brown 
grass,  lifeless  and  sparse  as  the  hair  of 
a  mummy,  before  Forbes'  hangar.  Tall, 
lean  and  nervously  energetic,  he  was  the 
direct  opposite  of  the  short,  stocky 
Frenchman,  of  that  other  type  of  bird- 
man,  who  was  sitting  on  an  overturned 
box  beside  the  vacant,  yawning  shed. 

"Of  a  surety,  Meetchell — of  a  surety. 
But  remember,  my  friend,  we  have 
searched  every  foot  of  ground  between 
here  and  Edgarville.  Not  a  trace  of  poor 
Forbes  have  we  found.  We  see  him  start 
for  Edgarville.  We  know  that  it  is  not 
possible  that  he  go  another  way,  because 
of  the  current.  There  it  is.  Some  freak 
of  combustion,  perhaps.  Pouf !  he  is 
gone — like  a  bubble.  We  do  not  know 
yet  all  the  tricks  of  this  wireless  power. 
Helas !  I  have  no  hope  that  we  will  see 
Forbes  nor  the  Gull  again." 

"Rot !"  In  the  single  word  flung  at 
Bouvier's  back,  hunched  into  melancholy 
deprecation,  was  expressed  Mitchell's 
faith  in  his  friend's  resourcefulness  and 
immunity  from  disaster,  and  helpless 
rage  at  the  circumstances  that  baffled  him. 

The  incomprehensible  fact  of  the  case 
was  that  Forbes  had  started  off  about 
noon  on  the  day  before,  forging  straight 
into  the  blazing  blue  of  the  skies,  the  nose 
of  the  Gull  pointed  toward  Edgarville,  50 
miles  due  east,  which  he  had  intended  to 
reach. 

There  were  only  three  aeroplanes  of 
the  ten  in  private  congress  there  on 
the  remote  plains  of  Texas  that  were 
equipped  for  operation  by  the  wireless 
transmission  of  power.  One  of  these  was 


Forbes'  Gull,  another  the  biplane  of  an 
English  aviator,  Baring,  and  the  other 
Bouvier's  monoplane.  Although  the  wire- 
less control  of  machinery  was  far  past 
the  experimental  stages,  the  radius  of 
the  electro-magnetic  waves  as  a  source 
of  power  for  the  motors,  so  far  developed 
for  the  aeroplane,  was  limited.  It  was 
for  research  and  practical  experiments 
along  this  line  that  the  Ferris  Aero-De- 
velopment Company  had  offered  unusual 
inducements  to  aviators  of  international 
fame  to  join  their  school  of  aviators  in 
the  South,  where  they  had  a  manufactur- 
ing plant  and  had  also  constructed  a 
wireless  power  generating  plant. 

Guy  Forbes  had  proved  easily  not  only 
the  most  intrepid  but  the  most  scientific- 
ally alert  of  the  little  group  of  aviators. 
Already  he  had  made  several  sensational 
flights  in  the  Gull,  and  the  morning  be- 
fore he  had  determined  to  test  the  value 
of  some  improvements  he  had  himself 
suggested  in  the  generator,  setting  Ed- 
garville as  his  goal.  When  he  did  not 
return  at  the  time  he  had  expected,  little 
concern  was  felt,  although  four  petrol- 
driven  planes  had  started  over  his  course, 
to  act,  if  necessary,  as  a  wrecking  crew. 
Neither  they  nor  the  automobiles  that 
followed  later  had  come  upon  a  trace  of 
Forbes  or  his  Gull  in  all  the  stretch  of 
50  miles  of  prairie. 

The  thing  was  mysterious  and  un- 
canny. There  was  no  chance  of  Forbes 
having  suddenly  decided  to  fly  in  quite 
another  direction,  because  of  the  neces- 
sity of  keeping  his  engine  within  the 
focused  waves  of  electric  power. 

"By  George" — Mitchell  bit  the  words 
into  the  cigar  he  was  grinding  between 
his  teeth — "if  Forbes  can't  be  found  be- 
tween here  and  Edgarville  he  didn't  fly 
toward  Edgarville,  current  or  no  cur- 
rent. 

He  felt  that  a  further  search  of  the 
Edgarville  route  would  be  fruitless  and 
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the  only  course  of  procedure  that  sug- 
gested itself  was  a  visit  to  the  power 
plant. 

It  was  as  yet  a  more  or  less  crude  sort 
of  shack  set  up  on  a  sandy  little  hillock 
about  a  half  mile  from  the  hangars,  its 
low  roof  striped  with  the  shadowed  trac- 
ery of  the  network  of  wires  that  depend- 


Mitchell  hurried  on  to  the  shack.  In 
the  palpitating  heat  of  the  bare  interior, 
before  the  radio-telegraphic  controller, 
sat  Ouinn,  the  power  operator. 

"Got  her  on  today,  Quinn  ?  What's  the 
use?  No  chance  of  anybody  flying  to- 
day." 

Quinn  looked  up  impatiently  as  Mitch- 


MITCHELL    BURST    THROUGH    THE    DOOR    LIKE    A    CATAPULT 


ed  from  a  towering  "L"  antenna.  Mitch- 
ell's long  strides  brought  him  speedily  to 
within  a  stone's  throw  of  the  plant,  where 
he  came  upon  Baring,  the  English  avi- 
tor,  evidently  returning  to  camp. 

"Damn  it  all,  Baring,"  he  burst  out 
without  prelude,  "this  thing's  got  to  be 
cleared  up.  There's  something  mighty 
funny  about  this  deal ;  know  it  ?" 

The  Englishman,  startled,  looked  at 
him  sharply.  "Think  so,  Mitchell?  I'm 
afraid  your  nerves  are  getting  away  with 
you.  So  long.  See  you  later,"  was  all 
he  said,  as  he  walked  on. 


ell's   lank   figure   appeared   in    the   door. 

"Had  a  little  trouble  this  morning. 
Trying  out  a  new  generator,  that's  all." 
Ouinn's  tone  was  not  cordial. 

"No  trouble  at  this  end  yesterday,  was 
there?"  Mitchell  inquired  casually. 

"Don't  you  suppose  I'd  have  said  so 
before  now  if  there  was?"  returned 
Ouinn. 

"Why,  sure,  Ouinn.  sure.  But  1  got 
to  thinking  (his  morning  that  perhaps 
you  and  Forbes  were  trying  to  put  one 
over  on  us.  Tt  occurred  to  me  that  per- 
haps Forbes  didn't  make  tor  Edgarville 
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after  all, — you  may  have  switched  the 
current " 

"You  saw  him  start  for  Edgarville 
yourself,"  interrupted  Quinn.  "You  know 
perfectly  well  that  we  haven't  been  able 
to  switch  the  current  anyway  from  due 
east  since  that  trouble  with  the  gearing 
last  week.  What  you  talking  about, 
Mitchell?" 

"O,  well,  Quinn,  I'm  all  knocked  out 
about  this  thing,  I  tell  you.  Say,  what 
was  Baring  doing  around  here,  anyhow, 
just  now?" 

"Search  me." 

Obviously  Quinn  was  not  conversation- 
ally inclined.  He  had  turned  to  the  wire- 
less telegraph  apparatus  near  by  and 
was  operating  the  transmitter  busily. 

Mitchell,  with  an  unexplainable  feel- 
ing that  Quinn  could  throw  some  light 
on  the  mystery  if  he  chose,  sauntered 
around  to  the  rear  of  the  shack  and 
looked  over  sharply,  as  well  as  he  could, 
the  structure  of  the  aerials.  Erected  on  a 
huge  revolving  disk,  the  L  antenna  was 
so  donstructed  that  when  its  angle  was 
automatically  set  at  any  degree  of  the 
disk  a  concentration  of  the  electric  waves 
took  place  which  made  possible  their 
focalization  in  any  desired  direction. 
The  L  was  pointed  due  east  as  it  had 
stood  for  several  days  owing  to  the 
accident  to  the  gearing  of  which  Quinn 
had  spoken. 

Mitchell  saw  plainly  enough  that  it 
would  have  been  impossible  to  operate 
the  disk  in  the  present  condition  of  the 
gearing.  But  suddenly  his  brows  puck- 
ered into  a  puzzled  frown.  Then  he  got 
down  on  his  knees  so  that  he  could 
examine  carefully  the  sandy  ground  be- 
neath the  big  disk,  the  appearance  of 
which  had  caught  his  eye. 

The  entire  area  of  ground  within  the 
circumference  of  the  disk  was  a  smooth 
stretch  of  sand,  perfectly  leveled  by  the 
winds,  with  the  exception  of  a  little 
groove  that  formed  an  arc  of  at  least 
90  degrees  faintly  traced  in  the  sand 
near  the  rim  of  the  disk.  Mitchell  on  his 
knees   saw  that   it  had  been   caused   by 


the  dragging  over  the  sand  of  a  single 
wire  that  had  somehow  become  detached 
from  one  of  the  cleat  insulators  on  the 
under  surface  of  the  disk.  In  places 
the  narrow  line  was  almost  obliterated, 
where  it  had  probably  been  blurred  over 
by  the  breeze.  Mitchell  recalled  that  the 
wind  had  been  blowing  such  a  gale  the 
morning  before  that  they  had  all  urged 
Forbes  not  to  try  for  Edgarville  until 
sundown.  When  a  freakish  calm  fol- 
lowed, about  noon,  that  lasted  all  the 
afternoon,  they  had  said  it  was  more  of 
"Forbes'  luck."  If  the  disk  had  been 
revolved  those  90  degrees  while  the  wind 
was  blowing  at  that  terrific  rate  the 
little  groove  traced  by  the  dangling  wire 
would  have  quickly  disappeared. 

It  must  then  have  been  revolved  after 
the  wind  had  died  down. 

It  must  have  been  revolved  sometime 
between  noon  the  day  before  and  the 
moment  when  Mitchell  had  noticed  the 
tell-tale  tracing,  which  gave  the  lie  direct 
to  Quinn's  statements. 

There  was  a  chance  that  the  current 
had  been  switched  while  Forbes  was  in 
the  air,  with  or  without  his  knowledge. 
At  least  the  idea  suggested  a  course  of 
activity  for  which  Mitchell  was  grateful. 
Assuming  that  at  some  time  since  the 
previous  noon  the  current  had  been 
directed  almost  due  north,  as  indicated 
by  the  point  at  which  the  line  in  the  sand 
was  broken  off  completely,  Mitchell  de- 
termined to  fly  low  for  perhaps  50  miles 
to  the  north  in  the  faint  hope  that  Forbes, 
for  unexplained  reasons,  might  have 
taken  that  course. 

When  he  returned  to  camp  he  said 
nothing  of  his  purpose,  about  the  han- 
gars, but  quietly  wheeling  his  biplane 
onto  the  field,  rose  to  perhaps  300  feet 
and  then  headed  straight  north. 

For  more  than  20  miles  he  flew  low 
over  the  flat,  parched  country,  becoming 
more  and  more  miserably  certain  of  the 
futility  of  searching  this  trackless  waste 
of  land  and  air  for  a  clue  to  the  vanished 
aviator.  Sighting  presently  what  was 
doubtless      a      squatter's      little      cabin. 
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"See  any  other  bird  like  that  one  yon- 
!  der  flying  around  these  parts,  partner  ?" 
i  inquired  Mitchell.  "Or  had  a  visitor 
\  since  yesterday  noon — tall  fellow  with 
:    eyeglasses  ?" 

"No,  I  ain't  seen  one  or  t'other.  Birds 
i  like  that  'ere  ain't  common  round  here, 
1    nor  visitors,  neither." 

Mitchell  prepared  to  set  off  again. 
I  The  red-haired  man  reentered  the  cabin, 
\    closing  the  door  again  after  him. 

L, ,         Just   as    Mitchell    was   about 

i     to  tilt  his  elevating  planes   for 

!     flight    the    thought   struck   him 

suddenly    that    it    was 

rather  odd  that  the  red- 


Mitchell    volplaned    to 
the    ground    near    by,      '     -  — 
and     jumping    from     his     seat 
beat  a  lively  tattoo  on  the  sill 
of  the  open  door.     The  startled      *--     — • — 
individual  who  came  running  from  some- 
where in  the  rear,  was  struck  dumb  at 
the  sight  of  the  huge  creature  that  had 
alighted    practically     on    his    door    sill. 
Mitchell  had  twice  to  ask  him  if  he  had 
seen    another    such   bird    in    the   last   24 
hours,  or  had  had  any  other  visitor. 

Faith,  and  he'd  never  seen  such  an 
animal  even  in  his  dreams.  As  for 
visitors — Mitchell  might  see  for  himself 
the  date  of  the  passing  of  the  last  one, 
crudely  carved  there  in  the  door — a  date 
just  eight  months  previous. 

Disheartened,  Mitchell  climbed  into  his 
seat  and.  took  wing  again,  to  the  bitter 
disappointment  of  the  squatter.  Another 
20  miles  he  flew,  and  with  a  forlorn  but 
tenacious  hope  alighted  to  make  inquiries 
at  another  cabin.  At  first  he  thought 
the  place  had  been  deserted,  but  his  knock 
on  the  sagging,  closed  door  brought  forth 
a  red-haired  man  who  stepped  outside 
and  closed  the  door  again  behind  him. 
He  evinced  no  astonishment  at  the  sight 
of  the  biplane  and  regarded  Mitchell 
coldly 

"Well?" 


I    MANAGED    TO     GET     HOLD    OF    MY    PARACHUTE 
AND   SWING   LOOSE 

haired  man  had  disappeared,  since  he  bad 
displayed  no  interest  in  the  aeroplane. 
It  argued  that  he  must  have  seen  one  be- 
fore, otherwise  he  would  have  been  bent 
upon  investigating  what  to  him  must  have 
been  a  great  curiosity. 

1 (  Concluded  on  pa.ee  606) 
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Self-Starting,    Gasoline-Electric 
Automobile 


The  1913  model  Rambler  Cross-Coun- 
try car  embodies  a  well  thought  out 
combination  of  the  gasoline  and  electric 


The  engine  is  now  running  the  ma- 
chine and  at  the  same  time  charging  the 
storage  battery.  When  the  battery  is 
completely  charged  it  is  automatically  cut 
out.  The  energy  it  contains,  however,  is 
always   ready,  at   a  moment's  notice,  to 


The  Cross  Country  chassis  with  gasoline  electric  motor,  showing  location  of  all  parts 


gasoline  engine 


motor.  The  fly  wheel  element  of  the  en- 
gine and  the  armature  of  the  electric 
motor-generator  being  in  one,  a  simple 
and  positive  means  of  starting  the  engine, 
by  simply  pressing  a  button,  is  obtained. 

By  pressing  the  button,  current  from 
the  storage  battery  is  passed  into  the 
motor-generator  armature,  and  the  arma- 
ture, operating  now  as  a  motor,  begins 
to  revolve.  Being  itself  the  engine  fly 
wheel,  the  engine  is  at  once  brought  up 
to  a  speed  of  200  revolutions  a  minute. 
No  cranking,  kicking,  back-firing,  etc., 
accompany  this  operation. 

After  the  explosions  start  and  the  en- 
gine is  operating  regularly  the  motor- 
generator  is  changed,  through  an  auto- 
matic switch,  into  a  simple  generator  or 
dynamo.  It  now  pumps  current  back  into 
the  storage  battery  through  a  regulator 
which  keeps  the  charging  voltage  con- 
stant regardless  of  engine  speed. 


start  the  engine  again  and  light  all  the 
lamps  on  the  car. 


Aeroplane  Roundabout 

Every  year  witnesses  some  new  "glide," 
"coaster"  or  other  amusement  ride  added 
to  the  equipment  of  summer  parks. 

A  patent  has  been  issued  to  James  D. 
Walsh,  St.  Louis,  Mo.,  upon  an  aero- 
plane roundabout.  The  device  consists 
of  a  hollow  central  staff,  a  heavy  vertical 
sliding  ring  from  which  steel  arms  ex- 
tend, upon  the  ends  of  each  of  which  are 
suspended  monoplanes  and  biplanes  ar- 
ranged to  seat  several  people.  In  opera- 
tion the  propellers  of  the  machines  are 
the  impelling  force  of  the  device.  At  the 
start  the  flying  machines  are  near  the 
ground,  but  as  their  rapidly  turning  pro- 
pellers increase  the  speed  an  electric 
motor  within  the  inclosure  at  the  center 
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AEROPLANE  ROUNDABOUT 

pulls  down  a  counterweight  within  the 
hollow  central  staff,  lifting  the  flying 
machines  gradually  into  the  air.  Elec- 
tricity also  operates  the  machine  pro- 
pellers. 

Radium  Rays  in  Coloring  Gems 

The  property  of  radium  which  gives  it 
the  power  to  change  the  color  of  pre- 
cious and  semi-precious  stones  has  been 
mentioned  before  in  these  pages.  But 
some  further  details  of  this  discovery  of 
the  young  German  chemist,  Moritz  von 
Rohr,  of  the  Royal  Institute,  London,  are 
offered.  It  seems  that  he  recently  pur- 
chased several  varieties  of  sapphires  and 
placed  them  in  a  box  with  a  small  quan- 
tity of  radium  bromide.  The  astonish- 
ing transformations  of  the  stones  after 
only  about  one  month's  exposure  to  the 
radium  are  described  as  follows: 

Original  Color  New  Color 

White  or  uncolored  Topaz-like  yellow 

Blue  Emerald  green 

Violet  Sapphire  blue 

Wine  colored  Beautiful  ruby 

Inferior  dark  Deep  violet 

colored 

Scarcely  daring  to  credit  the  evidence 
pf  his  eyes,  the  chemist  visited  the  jew- 


eler from  whom  he 
bought  the  stones  at  an 
average  price  of  is.  8d. 
per  carat,  and  asked 
what  the  jeweler  would 
offer  for  the  "new"  par- 
cel. The  jeweler,  sus- 
pecting nothing,  even 
after  a  close  examina- 
tion, offered  one  pound 
seventeen  shillings  per 
carat  for  all  the  stones, 
with  the  exception  of  the 
small  but  exquisite  ruby 
colored  one.  For  this  he 
said  he  was  willing  to 
give  no  less  than  20 
pounds  a  carat. 

An  Express  repre- 
sentative who  recently 
visited  the  Salisbury  House  offices  of 
the  British  Radium  Corporation,  Lim- 
ited, the  owners  of  the  pitchblende  ore 
rights  of  the  famous  Trenfith  Mine  in 
Cornwall,  was  shown  several  corundums 
of  various  colors  which  had  already 
been  materially  changed  from  their 
original  hues  by  a  few  weeks'  contact 
with  a  small  glass  tube  containing  50 
milligrams  of  pure  crystallized  radium 
bromide. 

"I  am  making  these  experiments  in 
coloring  precious  stones  more  as  a  hobby 
than  anything  else,"  said  the  director  to 
the  Express  representative.  "They  are 
at  least  very  interesting. 

"When  I  mentioned  the  outcome  of 
my  experiments  to  a  famous  scientist, 
he  informed  me  that  he  was  not  a  bit 
surprised,  but  that  I  was  apparently 
merely  producing  in  a  few  weeks  by 
radium  emanations  the  same  effects 
achieved  by  Nature  in  many  thousands 
of  years." 


The  San  Joaquin  LigW  ami  Power 
Corporation  of  Fresno,  Cal.,  supplies 
electric  service  to  seven  Counties  in  one 
of  the  most  fertile  farming  soot  ion-  of 
the  country,  the  actual  area  being  200 
miles  long  by  7$  or  So  miles  wide. 
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How   the   Electric   Won   a   Hat 


One  suburbanite  was  telling  a  friend 
how  he  became  converted  to  the  electric. 
Said  he:  "I  was  late  rising  one  morning, 
and  no  matter  how  I  hurried  with  the 
bath  and  the  shave  and  the  breakfast, 
I  found  the  clock  going  faster  than  I 
could  go  and  the  last  of  the  good  trains 
for  the  city  gone.  I  was  sore  at  my 
luck,  and  I  didn't  care  who  around  the 
house  knew  it. 

"With  the  idea  of  helping  matters,  my 
wife  said :  'I'm  going  to  drive  in  today 
in  my  electric  ;  let  me  take  you.'  Man- 
like, I  laughed  at  her  proposal,  made 
some  remarks  about  wishing  to  get  into 
town  before  noon ;  that  I  wasn't  merely 
going  shopping.  You  know  how  funny 
a  man  thinks  he  can  be  under  such 
circumstances.       My    v/ife    just    looked 


MAN    LIKE    I    LAUGHED    AT    HER    PROPOSAL 

at  me,  and  said:  'Make  it  a  new  hat, 
and  I'll  be  at  your  office  in  my  car  ten 
minutes  before  you  can  get  there  if  you 
go  by  train.' 

"Something  in  her  assurance  half  de- 
cided me,  and  something  taken  from  my 
failures  that  morning  made  me  answer 
her :  'I'll  take  a  chance  if  your  car  is 
ready.' 

"  'Car  ready,'  she  echoed.  'An  electric 
car  is  always  ready.  With  an  electric 
one  just  gets  in  and  it  goes.' 


SHE    DROVE   ME    INTO    TOWN    THAT    MORNING 

"She  drove  me  into  town  that  morn- 
ing on  time  and  won  the  hat.  She  called 
for  me  that  afternoon  and  drove  me 
home  again.  That  was  about  a  month 
ago.  I  haven't  been  on  the  good  old 
suburban  smoke  belcher  since,  and  the 
joke  of  it  all  is  on  my  wife,  for  she 
hasn't  had  the  use  of  her  car  since  then, 
not  even  on  rainy  days.  I  have  annexed 
it.  How  does  she  like  it?  Well,  she 
says  she  is  glad  to  make  a  sacrifice  for 
my  comfort  and  convenience  and,  be- 
sides, I  have  ordered  a  new  car  for  her." 


Electrical  Developments  in 
Minneapolis 


The  position  of  Minneapolis  among  the 
electrical  cities  of  the  country  will  be  ma- 
terially strengthened  by  extensive  im- 
provements now  being  planned.  H.  M. 
Byllesby  &  Company,  who  recently  as- 
sumed active  management  of  the  Minne- 
apolis General  Electric  Company,  an- 
nounce that  they  will  proceed  to  develop 
35.000  horsepower  on  the  St.  Croix  River 
above  the  present  20,000  horsepower  de- 
velopment at  Taylor's  Falls ;  also  that 
they  contemplate  further  water  power  de- 
velopment on  the  Mississippi  River, 
amounting  to  approximately  80,000 
horsepower,  which  would  give  a  total  of 
not  less  than  160,000  hydro-electric 
horsepower,  including,  several  smaller  dc- 
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velopments,  available  to  Minneapolis  and 
St.  Paul  and  vicinity.  The  properties 
at  Minneapolis  and  St.  Paul  will  be  con- 
nected by  transmission  lines  and  the 
water  powers  of  the  Consumers  Power 
Company  at  Cannon  Falls  and  Mankato 
also  will  be  tied  in  by  a  transmission  line 
running  south  from  St.  Paul. 


Woodpeckers  Destroy  Telegraph 
Poles 


Among  the  most  unusual  of  the  pests 
that  are  bringing  railroads  a  great  deal 
of  trouble  and  expense  is  the  industrious 
California  woodpecker 
common  to  California, 
northern  Lower  Cali- 
fornia, and  Oregon, 
says  the  Railroad 
Man's  Magazine.  These 
birds  have  found  that 
the  telegraph  poles  pro- 
vide an  ideal  place  for 
storing  food  and  fur- 
nishing shelter  and 
nests  for  their  young. 
The  birds  have  made 
them  their  larders  for 
the  winter. 

The  accompanying 
illustration  shows  a 
striking  example  of 
their  destructiveness. 
The  pole  in  the  picture 
has  more  than  500 
cavities  and  is  useless. 
It  was  taken  from  a 
section  of  the  Union 
Pacific  Railroad.  The 
boring  and  hollowing 
nut  of  the  poles  so 
weakens  them  that  they 
snap  off  in  high  winds. 
Crows,  jays,  and 
squirrels  raid  the  wood- 
peckers' storehouses 
and  one  of  the  latter 
birds  is  usually  present- 
to  drive  off  the  thieves. 
It  is  said  that  when  the 
birds     find     desirable 


poles  they  signal  one  another  by  beating 
a  resonant  tattoo  upon  the  timber.  The 
sound  can  be  heard  more  than  a  mile 
away. 


Ornamental    Luminous   Arc 
Lamps 

New  Haven,  Conn.,  has  recently 
placed  itself  among  the  best  street 
lighted  cities  of  the  country  by  the  in- 
stallation of  luminous  arc  lamps.  Com- 
bined  with  the   lieht   distribution   is   thj 


TELEGRAPH  POLE 
PRE-EMPTED  BY 
WOODPECKERS 


ORNAMENTAL    ARC    GLOBE 

ornamental  effect  of  properly  designed 
poles  for  supporting  the  lamps.  The 
mechanism  of  the  lamp  is  below  the 
globe,  a  door  giving,  ready  access.  The 
upper  electrode,  which  is  of  copper,  lasts 
approximately  3,000  hours,  while  the 
lower  electrode,  which  is  of  magnetite, 
is  good  for  from  100  to  125  hours.  The 
peculiarly  shaped  white  globe  conceals 
the  glare  of  the  arc  and  provides  a  clear, 
white  light  not  only  over  the  streets  but 
upon  the  building,  fronts  as  well. 

Ten.  of  the  largest  single-phase  electric 
locomotives  ever  built  are  now  being 
manufactured  for  a  Swiss  railway.  Each 
weighs  io8  tons  and  can  develop  2.500 
horsepower  when  traveling  at  a  speed  of 
50  miles  per  hour. 
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Cadillaqua  —  Detroit's   Beautiful 
Water  Festival 

Electricity  was  used  to  paint  the  lily 
at  Detroit  during  Cadillaqua.  The  won- 
derful Detroit  River,  considered  by  many 
to  be  the  most  attractive  body  of  fresh 
water  in  America,  was  illuminated  dur- 
ing Detroit's  211th  birthday  celebration 
— called  Cadillaqua,  in  honor  of  Cadillac, 
who  founded  it  in  1701,  and  the  "aqua" 
on  which  most  of  the  festivities  were 
held — by  an  enormous  electrical  court 
built  in  midstream  between  Belle  Isle- 
Park  and  the  American  shore. 


and  green  incandescent  lamps,  while  the 
entire  fountain  was  surrounded  with  fes- 
toons of  tungsten  lamps.  The  current 
was  brought  by  cable  from  the  Detroit 
side  of  the  river. 

This  Court  of  Honor  was  the  center- 
piece for  a  naval  pageant  during  the  big 


CADILLAQUA  WATER  COURT 
BY  DAY  AND  NIGHT.  ONE 
OF  THE  MOST  BEAUTIFUL 
EFFECTS  EVER  PRODUCED 
ON   FRESH   WATER 


PRESIDENT  GEO.  T.  MOODY 
DELIVERING  THE  ADDRESS 
OF  WELCOME  TO  "CADIL- 
LAC," IMPERSONATED  BY 
ANDREW   H.    GREEN,   JH. 


The  court  was  1,500  feet  long,  built 
on  piles  and  featured  by  three  immense 
fountains  and  two  Roman  galleys.  The 
fountains  were  lighted  with  red,   white 


fete.  It  helped  in  the  setting  of  what 
experts  have  called  the  most  wonderful 
effect  ever  produced  on  fresh  water  in 
America. 
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The  night  of  the  naval  parade,  myriads 
of  small  craft  of  every  description  sur- 
rounded the  court,  to  hear  the  music 
emanating,  from  the  Roman  galleys — one 
Roman  galley  containing  a  brass  band, 
and  the  other  a  singing  society  of  300 
voices. 

Before  the  program  started,  a  parade 
of  boats,  electrically  illuminated  and  dec- 
orated, moved  down  the  channel  and 
around  the  water 
court.  The  "Mary 
Alice"  of  Buffalo,  be- 
longing to  W.  J. 
("Fingy")      Conners, 


in  many  other  ways,  especially  in  the 
illumination  of  the  floats  in  the  historical 
parade.  These  enormous  floats,  depict- 
ing scenes  from  Detroit's  first  50  years 
of  history,  were  lighted  with  concealed 
incandescent  lamps  which  were  furnished 
current  from  storage  batteries.  Torch 
bearers  marched  along  by  the  floats  car- 
rying pink  torches  in  order  to  kill  off 
whatever  shadows  were  cast  on  the  floats 
by  the  electric  lights. 
Thus,  the  combination 
of  electric  lights  and 
torches  furnished  per- 
fect   illumination    for 


won  the  prize  for  be- 
ing the  most  beauti- 
fully decorated. 

The  effect  of  the 
lights  on  the  river 
produced  a  scene 
which  globe  trotters 
say  never  was  equaled. 
Nearly  all  the  hundreds  of  boats  were 
electric  lighted,  even  the  smallest  canoes 
and  power  boats  being  festooned  with 
garlands  of  incandescent  lamps.  They 
covered  acres  of  water  expanse,  and  as 
the  small  boats  danced  up  and  down  the 
effect  on  the  eye,  of  the  myriads  of  lights 
moving  about,  was  one  of  surpassing 
beauty.  Even  Detroiters,  to  whom  bril- 
liant river  effects  are  commonplace,  were, 
dazzled  by  the  brilliance  of  this  electrical 
display. 

Electric  lighting  figured  in  Cadillaqua 


ON  BELLE  ISLE  LAGOON  WAITING 
FOR  THE  PARADE  OF  DECORATED 
CANOES 


the  floats  in   the  his- 
torical pageant. 

In  the  canoe  pag- 
eant, through  the  ca- 
nals and  lagoons  of 
Belle  Isle,  on  the  clos- 
ing night  of  the  fes- 
tivities —  Venetian 
Night — many  of  the  canoes  were  electric 
lighted,  others  depending  on  Japanese 
lanterns  for  their  illumination.  Some  of 
the  canoes  featured  the  word  "Cadilla- 
qua" and  spelled  it  out  in  electric  lights, 
the  letters  showing  one  at  a  time. 

It  was  the  electric  features,  undoubt 
edly,  which  seemed  to  please  the  crowd- 
most,  and,  by  the  way,  the  crowds  set  a 
new  record  for  Detroit.  More  people 
were  entertained  in  the  "Cit\  of  the 
Straits"  during  Cadillaqua  than  had  ever 
been  there  before. 
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Automatic    Annunciators    at    a 
Water  Carnival 


A  remarkable  demonstration  of  the 
utility  of  the  automatic  telephone  and 
automatic  annunciator  for  reporting  in- 
formation regarding  motor  boat,  hydro- 
plane and  swimming  races  was  given  at 
the  Water  Carnival  and  Naval  Review 
held  in  Chicago  on  Lake  Michigan, 
August  10-17. 

Despite  the  fact  that  weather  condi- 
tions were  decidedly  unfavorable,  the 
demonstration  was  made  without  a  hitch 
and  showed  the  possibilities  of  distrib- 
uting information  to  people  seated  out  of 
doors  in  a  large  grand  stand  by  means  of 
telephone  and  annunciator.  Because  of 
the  peculiar  arrangement  of  the  grand 
stand,  which  was 
erected  on  the  Gov- 
ernment pier,  reach- 
ing almost  1 ,000  feet 
north     and    south 


from  the  judges'  station,  it  was  impera- 
tive that  some  unusual  means  be  adopted 
for  supplying  information  both  as  to  the, 
progress  of  each  race  and  the  result.  In- 
formation as  to  the  ownership,  history, 
record  and  dimensions  of  each  craft  was 
given  directly  to  the  audience  through  the 
automatic  annunciator  at  the  beginning 
of  each  race,  and  then  the  progress  of  the 
race  was  made  known  from  time  to  time 
from  the  judges'  station  far  out  in  the 
lake.  The  moment  the  operator  of  the 
annunciator  received  this  information,  he 
spoke  into  an  ordinary  telephone,  and  his 
voice  was  given  out  -to  the  audience 
through  the  array  of  horns  that  were 
strung  on  iron  poles  the  entire  length  of 
the  grand  stand.  A  portion  of  the  stand 
is  shown  in  the  illustration,  as  is  also  the 
operator  as  he  talks 
into  the  telephone. 

However,  the 
most  remarkable 
feature  of  the  dem- 


SHOWING  THE  GRANDSTAND  AT  THE  WATER  CARNIVAL  FITTED  WITH  AUTOMATIC  ANNUNCI- 
ATORS. ABOVE  IS  A  YACHT  ANCHORED  AT  NIGHT  OFF  THE  GRANDSTAND  FROM  WHICH 
ADDRESSES    WERE   DELIVERED    TO    THE    CROWDS    THROUGH    THE    ANNUNCIATOR 
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onstration  was  addresses  delivered  by 
Mayor  Harrison,  Bishop  Fallows  and 
other  prominent  Chicagoans  through 
an  automatic  annunciator  from  a  yacht 
anchored  300  feet  from  the  grand  stand 
on  the  last  night  of  the  carnival.  Despite 
the  fact  that  the  enunciation  of  the  speak- 
ers was  in  the  natural  tone,  the  voice  of 
each  was  amplified  150  times,  so  that  the 
vast  audience  could  hear  every  word  as 
distinctly  as  though  the  speakers  were 
standing,  directly  in  front  of  the  grand 
stand.  A  submarine  cable  was  stretched 
from  the  grand  stand  to  the  yacht  occu- 
pied by  the  speakers.  Owing  to  the  in- 
ability to  secure  current  from 
the  city,  automobile  storage  bat- 
teries were  used. 

The  telephone  and  annunci- 
ator system  was  operated  by  the 
placing  of  72  annunciators  the 
full  length  of  the 
pier  with  40  foot 
centers ;  that  is,  two 
horns  at  each  post, 
making  36  pairs,  40 
feet  apart.  By  this 
arrangement  no  per- 
son was  over  20  feet 
distant  from  a  horn 
and  the  sound  was 
so  concentrated  that 
there  was  no  rum- 
bling noise  distrib- 
uted from  one  sec- 
tion of  the  grand 
stand    to    the    other. 

Also,  announcements  were  heard  in  all 
sections  of  the  grand  stand  at  the  same 
time.  The  entire  length  of  the  cable  from 
the  grand  stand  to  the  judges'  boat  was 
1,135  feet.  The  cable  was  waterproof 
and  lead  covered  and  each  of  the  horns 
at  night  had  a  covering  of  oilcloth  be- 
cause of  the  dampness.  In  addition  to 
the  annunciators,  automatic  telephones 
were  installed  the  entire  length  of  the 
pier,  and  the  news  bureaus  and  the  news- 
papers had  immediate  access  to  these  to 
communicate  race  results  to  their  respec- 
tive headquarters. 


Lighthouse   Tended  from  the 
Shore 


The  Platte  Fougere  lighthouse  and  fog 
signal,  in  Germany,  as  the  first  of  the 
kind  in  the  world,  is  exciting  consider- 
able interest. 

The  tower,  a  ferro-concrete  structure 
of  unusual  design,  contains  powerful 
electric  motors  coupled  to  air  compress- 
ors. During  fog,  power  is  transmitted 
from  the  shore   sta-  ,^t> 

tion  through  a  heav- 
ily armored  subma- 
rine cable  nearlv  1  !4 


THE  PLATTE  FOU- 
GERE LIGHTHOUSE 
AND  SHORE  STA- 
TION     ATTENDANT 

miles  in  length. 
Air  is  then  com- 
pressed into  three 
tanks  on  the  sum- 
mit of  the  tower.  A  clock  (wound  by 
compressed  air)  allows  a  blast  to  pass 
every  90  seconds,  through  a  siren  and 
horn.  This  fog  signal  has  been  heard  to 
a  distance  of  26  miles. 

The  light.  Wxcd  above  one  of  the  air 
tanks,  flashes  every  ten  seconds,  and  i- 
turned  on  and  extinguished  nightlj  b_\ 
a  clock. 

The  control  of  the  motor-  ma\  be  ac 
complisbed  from  a  shore  station  from  a 
special  switchboard,  as  shown  in  the  pic- 
lure:    therefore  the  attendanl   need  not 

visil    the  lighthouse    for   weeks  at   a   tune 


Some  Secrets  of  Electrical  Stagecraft 

By  T.  J.  NEWLIN 


THE  IMPORTANT    USE   OF   DIMMERS 

The  gradual  dimming  of  the  stage 
lights  is  very  important.  How  it  is  done 
is  also  quite  mystifying,  to  the  layman. 
The  lights  must  not  be  brought  down  too 
quickly  or  with  a  jump,  for  if  they  are, 
there  is  usually  a  little  tilt  between  stage 
manager  and  electrician.  In  some  cases 
it  is  the  latter's  fault,  but  more  often  it 
is  the  fault  of  a  poorly  constructed  dim- 
mer. Since  the  dimmer  is  one  of  the 
most  important  parts  of  a  stage  electrical 
equipment,  it  merits  a  description  here. 

Any  one  familiar  with  the  first  prin- 
ciples of  electricity  will  know  that  when 
a  resistance  is  inserted  in  a  circuit  carry- 
ing current,  the  flow  of  current  will  be 
retarded  or  choked  down,  the  resistance 
being  nothing  more  than  a  length  of 
wire  finer  than  the  main  conductor  and 
consequently  harder  for  the  current  to 
pass  through.  If  a  resistance  is  con- 
nected in  circuit  with  an  incandescent 
lamp,  the  current  flowing  through  the 
filament  will  be  reduced,  and  as  the  cur- 
rent is  what  heats  up  the  filament  and 
makes  it  glow,  the  insertion  of  resistance 
will  cause  the  lamp  to  glow  less  brightly, 
and  if  enough  resistance  is  inserted,  the 
lamp  will  go  out  altogether. 

A  dimmer,  used  in  stage  work,  is  noth- 
ing, more  than  resistances  arranged 
compactly  and  in  such  manner  that  the 
electrician  may  throw  them  into  or  out 
of  the  circuit  instantly,  by  means  of  a 
lever.  He  may  also  vary  the  amount  of 
resistance  by  means  of  a  sliding  contact 
operated  by  the  same  lever.  As  shown  in 
Fig.  31,  the  dimmers  are  made  up  in  the 
form  of  plates  or*  disks  with  the  resist- 
ance wires  embedded  in  them.  These 
disks  are  then  mounted  behind  the 
switchboard  in  banks,  as  shown,  the 
number  varying  with  the  size  of  the  stage 
equipment. 


Now,  all  of  the  stage  circuits  contain- 
ing the  border  lights  and  footlights  of 
different  colors  have  dimmers  connected 
to  them,  each  dimmer  operated  by  one  of 
the  rows  of  handles  seen  in  Fig.  31.  These 
handles  may  be  operated  separately  so 
as  to  control  a  single  circuit,  or  in  an 
instant  several  or  all  of  them  may  be 
locked  together  so  as  to  move  with  a 
single  pull  from  the  electricians'  arm. 
Thus,  by  proper  manipulation,  the  elec- 
trician is  able  to  bring  any  set  of  lights  or 


FIG.  31. 
STAGE 
LIGHT 


DIMMERS     AS     USED     ON     A     THEATER 
TO      REGULATE      THE      INTENSITY      OF 


all  lights  gradually  down  from  full  bril- 
liancy to  the  merest  glow,  or  he  can  per- 
form the  operation  quickly,  depending  on 
how  fast  he  moves  the  lever  or  levers. 
When  you  see  the  lights  on  the  stage 
growing,  dimmer  and  dimmer,  or  coming 
from  dimness  up  to  brightness,  you  can 
make  up  your  mind  that  back  of  the 
scenes  the  electrician  is  juggling  these 
levers.  In  this  way,  by  manipulating  the 
intensity  of  the  various  colored  lights, 
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such  as  red,  amber,  blue,  green,  etc.,  he 
helps  also  to  produce  the  different  color 
changes  in  sunrise,  sunset,  daybreak,  etc. 
The  important  thing  to  remember  in 
stage  work  is  to  operate  the  right  effect 
at  the  right  time.  Would  it  not  be 
humorous  and  laughable  to  gaze  upon 
an  electrical  change  from  sunset  to  moon- 
light, when,  perchance,  the  actor  might 
spout,  "How  dark  it  is  growing!  We 
must  have  light,"  and  striking  a  match 
(to  sign  those  papers) — the  stage  elec- 
trician, through  negligence  or  inexperi- 
ence, had  allowed  his  daylight  scene  to 
stand,  instead  of  gradually  and  natu- 
rally mixing  his  colors  to  produce  a 
sunset,  twilight  or  moonlight  scene, 
whichever  the  case  might  happen  to  be? 

PRODUCING  THE   SUNSET   EFFECT 

Sunset!  Is  there  anything  prettier? 
Is  not  the  stage  a  thing  of  beauty  as  the 
eye  beholds  the  gradual  change?  First 
you  see  the  soft  effect  of  the  straw  col- 
ored gelatin  (or  medium,  as  it  is  called 
behind)  as  it  is  slowly  passed  in  front 
of  the  open  light  or  olivette  box  by  the 
several  electricians  behind  the  wings. 
These  lamps  are  so  set  as  to  throw  their 
full  bath  of  light  on  stage  or  drops  to 
give  the  best  lighting  effect,  and  as  the 
straw  colored  medium  is  slowly  replaced 
by  the  amber  colored  medium,  the  stage 
begins  to  take  on  that  softness  of  the  set- 
ting sun  in  such  a  manner  that  one 
hardly  realizes  he  is  viewing  anything 
but  Nature,  until  the  amber  is  gradually 
manipulated  past  the  arc  light  in  the 
box  and  the  deeper  red  medium  is  slowly 
worked  into  place,  giving  that  halo  of 
magnificence  so  sweet  to  the  dream  of 
the  painter.  All  of  this  time,  remember, 
the  stage  electrician  at  the  switchboard 
is  not  idle,  but  is,  in  conjunction  with  his 
six  or  seven  assistants,  gradually  cut- 
ting, down  through  the  dimmers  his  white 
lamps  in  the  foots  and  borders ;  this 
allows  his  amber  to  be  gradually  brought 
up  from  half  dimness  where  it  was 
set.  The  red  lamps  are  now  slowly 
worked  up  through  the  dimmers  to  a 
full  red,  and  "sunset"  is  complete. 


MOONLIGHT 

From  the  position  where  the  sunset  is 
left  to  stand,  is  the  position  from  where 
moonlight  begins.  With  the  red  lights 
full  up,  they  are  gradually  dimmed  down 
one-half.  At  this  juncture  the  blue  lights 
begin  to  show,  as  they  have  been  left 
on  "full,"  for  the  red  kills  the  blue  until 
the  point  where  the  mixing  takes  place 
with  the  red  and  blue,  or  when  the  red 
is  down  to  one-half  dimness.  As  the 
handles  of  the  red  colors  are  being  slowly 
pulled  down,  the  handles  of  the  blues  are 
raised  to  full.  Perchance  the  scene  was 
set  at  the  opening  to  dimmed  down 
three-fourths,  but  in  most  cases  the 
lights  are  set  at  the  "rise,"  as  follows: 
reds  on  full;  blues  on  full  (are  killed  by 
red),  and  to  be  operated  as  described 
until  the  moonlight  effect  in  all  its  glory 
shines  forth.  We  must  not  lose  sight 
of  the  assistants  at  the  olivette  boxes  or 
open  lamps,  who,  with  their  color  me- 
diums set  at  red,  at  the  same  time  with 
the  chief  electrician  at  the  switchboard 
are  gradually  replacing  their  red  me- 
diums with  the  blues.  One  of  these  oli- 
vettes or  open  box  lights  is  shown  in 
Fig.  32. 

DAYBREAK 

No  prettier  daybreak  scene  was  ever 
shown  than  the  one  produced  in  the 
"Girl  from  the  Golden  West."  But  then 
we  can  expect  this,  since  it  is  one  of 
David  Belasco's.  With  that  infinite  at- 
tention to  detail  that  has  made  his  name 
a  by-word  in  the  theatrical  world,  he 
staged  this  scene.  Blanche  Bates  and 
her  lover,  "the  two  lives  that  came 
to  naught,"  on  the  morning-  after  the 
sheriff  and  his  gang  allowed  her  bandit 
lover  to  escape,  only  because  they  knew 
she  loved  him,  are  found  at  day- 
break, lying  in  the  open  on  a  mound 
formed  by  the  drift  of  the  desert  sand. 
A  gray  streak  appears  in  the  east  as 
the  white  lights  are  brought  up  from 
full  dimness  to  a  slight  cherry-red  in 
the  fools  and  borders.  Then  the  reds  are 
gradually  cut  in  on  the  dimmers  until 
the  soft  streaks  of  daylight  appear.     The 
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medium  of  the  assistants  is  gradu- 
ally changed  from  a  soft  blue  on  the  back 
drops  to  a  red,  then  amber  and  lastly 
straw,  and  the  scene  is  complete,  for  the 
chief  electrician  at  the  board  has  at  the 
same  time  worked  up  his  reds  to  full  and 
cut  in  his  white,  gradully  working  off  the 
reds.  An  amber  set  of  lamps,  in  place  of 
the  white,  is  used  by  some  electricians  to 
gain  a  softer  effect. 

THE   SPOT   LIGHT  OR   CHASER 

The  spot  light,  or  chaser,  as  it  is  some- 
times called,  is  used  in  the  front  balcony 
to  spot  the  principals  or  chase  the  per- 
former around  the  stage.  It  can  be  used 
also  to  aid  in  all  color  changes  from  the 
front  of  the  house,  behind  stage,  on  the 
bridge  or  in  the 
flies.  Fig.  33  shows 
a  spot  light,  hav- 
ing also  a  "color 
wheel"  mounted  in 
front  of  the  lens  so 
that  the  light  may 
be  thrown  on  in 
colors. 

WORKING       BEHIND 
THE    SCENES 

Have  you  ever 
been  behind  the 
scenes?  No?  Then 
you  "out  front" 
can  never  realize 
the  peculiarity  of 
the  things  "be- 
hind." One,  to  see 
these  men  build 
giant  houses  at  a 
moment's  notice, 
would  hardly  rea- 
lize how  they  can, 
from  an  apparent 
pile  of  junk,  build  the  most  beautiful 
castles  or  set  up  a  pile  of  rocks  that 
apparently  a  derrick  would  be  unable  to 
lift.  Then,  again,  everything  is  actually 
worked  backwards,  and  to  the  uninitiated 
it  is  quite  a  treat  to  drop  in  and  catch 
these  automatons  at  work. 

And  precision  is  the  by-word  on  the 
stage,   and  to  even  whisper  too  loud  is 


FIG.    32.     OLIVETTE    OR 
OPEN    BOX    LIGHT 


an  unpardonable  crime,  especially  if  one 
of  the  principals  or  stars  should  happen 
to  hear  you. 

At  the  word  "strike"  there  is  a  simulta- 
neous movement  in  every  direction,  and 
all  of  the  fine  castles  are  demolished  be- 
fore you  could  say  "Jack  Robinson."  The 
electric  lamps  are  struck  and  placed  to 
one  side  and  "props"  are  seen  scurrying 
to  and  fro,  while  the  "grips"  are  grasp- 
ing, the  set  stuff  and  taking  it  to  one 
side;  at  the  same  time  the  "flymen" 
are  doing  their  bit  in  the  flies,  lifting 
the  last  drops  and  lowering  the  ones  for 
the  next  scene,  each  doing  his  part  and 
doing  it  well. 

Dark  changes  are  made  in  the  same 
order  as  the  "strike"  scene  above  de- 
scribed, only,  as  the  name  implies,  all 
changes  are  made  in  the  dark.  This,  of 
course,  requires  greater  skill,  and  each 
man  has  to  be  on  the  alert.  Some  dark 
changes  require  anywhere  from  ten  to 
20  men  to  produce.  In  "Floradora,"  the 
musical  comedy  that  is  responsible  for 
that  famous  "sextette,"  there  is  one  scene 
where  a  dark  change  is  made  from  an 
exterior  to  a  modern  hotel  in  30  seconds. 
In  order  to  accomplish  this,  no  expense 
is  spared.  It  must  be  done  and  done 
right.  Any  dark  scene,  of  course,  de- 
pends for  success  upon  its  being  per- 
formed during  the  short  interval  of  time 
required  for  the  eyes  of  the  audience  to 
accustom  themselves  to  darkness.  Before 
your  pupils  have  time  to  dilate,  the  next 
scene  is  upon  you  in  all  its  brilliance. 

ELECTRICIAN    OPENING   THE    SHOW 

With  the  audience  piling  in  "out  front" 
about  7 130,  the  mumbled  cry  of  "half 
hour"  comes  to  one's  ears  from  some- 
where above  or  below,  in  one  of  the 
dressing  rooms,  and  the  stage  crew 
begins  to  make  a  show  shop  out  of  what 
was  a  few  minutes  before  nothing  but  a 
barren  stage.  About  the  time  the  scene 
is  set,  the  woeful  cry  of  "fifteen  min- 
utes" comes  from  somewhere  with  that 
peculiar  warning  known  only  to  the 
stage,  indicating  the  curtain  will  rise  at 
the  expiration  of  that  period.     Ten  min- 
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utes  later  the  musicians  are  sawing  away 
on  something  which  from  "behind" 
sounds  like  a  street  car  passing,  on  a 
sloppy  day. 

At  the  first  bar  of  the  overture  in  a 
first  class  theater  the  switch  which  con- 
trols the  ten  horsepower  motor  is  thrown, 
and  with  a  sullen  grumble  at  having  been 
put  to  work,  the  powerful  machine  starts 
its  grind,  and  with  a  gradual  movement 
it  grips  the  great  30  ton  steel  curtain  that 
protects  the  audience  from  fire  and 
solemnly  begins  to  rise.  At  the  end 
of  the  overture  the  signal  is  given  for 
curtain.  Immediately  the  electrician  pulls 
the  house  light  switch  or  lowers  the 
house  lights  through  the  dimmers.  At 
this  moment,  everybody  ready,  the  stage 
electrician  having  his  proper  colors  set 
for  daybreak,  sunset  or  moonlight,  which- 
ever the  case  might  be,  the  stage  man- 
ager pushes  the  red  light  of  "warning"  to 
the  flymen,  and,  assuring  himself  again 
that  everything  is  ready,  he  pushes  the 
switch  throwing  the  blue  signal  to  "go" 
upon  them,  and  the  "act  curtain"  is  seen 
to  rapidly  rise,  and  the  show  is  on. 

THE  UNWRITTEN  LAW  OF  THE  STAGE 

There  is  an  unwritten  law  of  the  stage 
that  no  one  shall  touch  an  electric  switch, 
push  button  or  anything  controlling  elec- 
trical apparatus  about  the  stage.  The 
stage  carpenter,  props,  grips,  actors,  all, 
will  not  and  dare  not  touch  or  move  elec- 
trical paraphernalia.  If  anything  is  not 
right,  it  is  up  to  the  electrician's  assist- 
ants to  attend  to  it.  Nor  will  the  elec- 
trical department  touch  anything  not 
electrical.  So  thus  you  see,  each  know- 
ing his  individual  part,  there  is  no  mis- 
understanding. The  assistants,  since  the 
famous  Iroquois  Theater  fire  at  Chicago, 
dare  not  move  outside  of  a  ten  foot 
boundary  from  their  respective  lamps. 
The  penalty  for  doing  so  and  being  re- 
ported or  caught  by  the  fire  warden  is 
$50  in  Denver  and  Chicago  and  all  large 
cities. 

IN  CASE  OF  FIRE 

All  rules  are  thrown  to  the  dogs  in 
event  of  fire.     The  first  one  to  reach  the 


switch  that  controls  the  great  30  ton 
steel  fire  curtain  throws  it  in ;  the  audi- 
ence must  be  protected  first.  Simulta- 
neously all  ropes  controlling  the  stage 
doors  and  venti- 
lators in  the  roof 
are  cut  with  a 
hatchet,  there 
for  the  purpose. 
This  allows  the 
fire  doors  to 
hold  the  fire  in 
on  the  concrete 
walls  of  the 
stage,  and  opens 
roof  ventilators, 
allowing  the  fire 
to  pass  out  over- 
head. All  dress- 
ing rooms  hav- 
ing other  exits, 
there  is  a  chance 
of  escape  for  all. 
The  fire,  being, 
now  confined  to 
the  stage,  will 
soon  pass  out  of 
the  ventilators 
in  the  roof,  as 
from  the  caul- 
dron of  a  steel  plant. 

THE  ELECTRICIAN  CLOSING  THE  SHOW 

As  the  final  act  curtain  drops  to  the 
stage,  the  stage  electrician  throws  the 
house  switch  the  first  thing.  The  switch 
of  the  heavy  steel  fire  curtain  is  then 
thrown,  and,  as  explained  previously,  the 
latter  settles  to  the  stage  apron.  There 
is  a  scurrying  to  and  fro  as  the  final 
scene  is  struck,  and  with  the  ending  of 
the  passing  out  music  and  the  cry  of  "All 
out!"  from  the  ushers  out  front,  the 
house  switch  is  opened.  The  fire  cur- 
tain is  run  up  about  half  way  and  the 
electrician  places  a  bunch  light  with  five 
or  six  lamps  throwing  their  rays  from 
the  front  part  or  apron  io  the  rear  oi 
the  stage,  so  thai  in  ease  of  lire,  any  one 
coming  in  can  find  Ills  \\a\  about  with- 
out danger  or  fear  6f  injury,  and  can  see 
its   lueation  at   once. 


SPOT    LIGHT     OR 
CHASER 


Engineering  Education 

By  PROFESSOR  FRANK  P.  McKIBBEN 
Professor  of  Civil  Engineering,  Lehigh  University,  South  Bethlehem,  Pa. 


Extracts  from  "Addresses  to  Engineering  Students,"  edited  by  Waddell  and 
Harrington,  consulting  engineers.  This  is  the  third  of  a  series  of  similar  articles  by 
prominent  educators  and  business  men,  which  will  be  especially  interesting  to  boys 
and  young  men  zvho  contemplate  following  the  engineering  profession. — Editorial 
Note. 


Now  that  the  time 
has  arrived  for  en- 
gineering students 
to  return  to  their  re- 
spective universities 
and  technical  schools 
it  is  appropriate  for 
them,  before  begin- 
ning the  year's  work, 
to  survey  the  field 
with  a  view  of  de- 
riving the  greatest 
benefit  from  the  time 
and  money  spent  in 
the  undertaking;  in 
other  words,  to  see 
the  purpose  of  an 
engineering  educa- 
tion. 

Next  to  developing 
a  strong  body  the 
student  should  exert 
his  best  efforts  to 
accomplishing  two 
things.  First,  he  should  train  himself  to 
understand  and  to  deal  with  his  fellow 
students  and  the  teaching  corps,  and  to 
make  as  many  friends  as  possible  in  both 
these  bodies.  If  this  quality  of  mixing 
with  men  can  be  acquired  in  college,  it 
will  not  only  render  college  days  more 
pleasant  and  more  profitable,  but  it  will 
result  in  a  breadth  of  view  about  men  and 
things  that  will  make  the  student  a  more 
useful  citizen  throughout  his  after  life. 
To  accomplish  this  it  is  necessary,  among 
other  things,  to  take  part  in  some  of  the 
various  social  activities  which  are  to  be 
found  in  every  school,  but  here  again 
a  middle  course  must  be  taken  and  the 


student  must  not  be- 
come entangled  in 
so  many  of  these 
non-scholastic  activ- 
ities as  to  allow 
them  to  absorb  his 
attention  to  the  ex- 
tent that  other  fea- 
tures of  his  training 
are  neglected.  In 
other  words,  it  must 
not  be  forgotten 
that  there  are  sev- 
eral things  to  be 
gotten  out  of  col- 
lege and  no  student 
should  so  specialize 
in  the  social  activ- 
ities as  to  be  found 
wanting  either  in 
the  physical  or 
scholastic  training. 

The  power  to  for- 
mulate and  to  solve 
new  questions  which  are  constantly  aris- 
ing in  industrial,  in  engineering  and  in 
scientific  fields  is  what  each  man  should 
strive  to  obtain.  To  this  end  he  must 
acquire  methods  of  clear  thinking, 
habits  of  industry,  accuracy  and  relia- 
bility. Let  not  the  standard  be  the  qual- 
ity of  work  that  will  secure  the  lowest 
passing,  mark,  but  rather  let  it  be  of  a 
quality  which  creates  the  self-satisfaction 
coming  from  having  done  one's  best 
work.  In  other  words,  no  man  should  be 
satisfied  until  he  has  done  the  best  that 
he  is  capable  of  doing,  and  he  must 
remember  that  it  is  vastly  more  impor- 
tant to  himself  that  he  sets  and  maintains 


POPULAR  ELECTRICITY  MAGAZINE 


553 


a  high  standard  in  his  work  than  it  is  for 
the  teacher,  or  later  his  employer,  to  set 
it  for  him. 

Few  students  realize  the  value  of  being 
accurate.  Unfortunately  this  is  not  alto- 
gether the  student's  fault,  because  it  is 
the  custom  in  most  engineering  schools 
to  give  more  work  than  students  can 
do  well  and  then  to  be  satisfied  if  they 
do  60  per  cent  of  it.  The  60  per  cent  rep- 
resents the  usual  passing  grade.  Under 
this  system  it  is  difficult  for  a  young  man 
to  do  his  best,  but  he  should  strive  to 
eliminate  errors  by  being  constantly  on 
guard  against  them.  Let  it  not  be  for- 
gotten that  it  is  results,  accurate  and 
reliable,  that  are  wanted ;  that  to  under- 
stand the  principles  involved  and  to  make 
numerous  arithmetical  or  other  mistakes 
in  their  application  is  even  more  serious 
than  not  to  have  the  principles  at  all. 
In  this  connection  it  is  desirable  to  em- 
phasize the  importance  of  self  training. 
The  very  best  teacher  can  only  point  out 
the  way,  and  it  is  for  the  student  then  to 
assume  the  responsibility  of  following  it. 
Each  man  should  cultivate  self  reliance, 
and  should  closely  scrutinize  his  own 
work  in  order  that  mistakes  may  be 
finally  reduced  to  a  minimum.  This  ques- 
tion of  exercising  care  is  a  very  serious 
one,  and  cannot  be  too  strongly  impressed 
upon  teachers  and  students  in  our  en- 
gineering schools. 

A  thorough  understanding  of  the  un- 
derlying principles  of  chemistry,  mathe- 
matics and  physics  is  very  necessary  in 
engineering,  and  the  engineering  school 
is  by  far  the  best  place  to  get  it.  In 
addition  to  these  subjects,  it  is  essential 
that  attention  be  paid  to  their  application, 
as  exemplified  in  the  study  of  hydraulics, 
strength  of  materials  and  various  forms 
of  design,  such  as  bridge  and  machine 
design.  Design  is  especially  useful  be- 
cause it  trains  the  imagination,  en- 
courages resourcefulness,  develops  ability 
to  attack  and  solve  new  problems,  and 


what  is  of  paramount  importance,  it  fixes 
the  principles  as  no  other  method  of  in- 
struction can.  By  design  is  meant  the 
application  of  principles  of  mechanics  to 
determining  the  size  and  strength  of  vari- 
ous parts  of  a  structure  without  going 
so  far  into  the  details  as  to  lose  sight  of 
the  main  problem.  Let  no  one  be  de- 
ceived by  thinking  that  he  is  learning 
bridge  engineering  when  he  is  really 
memorizing  the  sizes  of  heads  corre- 
sponding to  certain  commercial  sizes 
of  rivet  shanks.  Details  such  as  this  can 
be  much  better  learned  in  the  bridge  com- 
pany than  in  the  college,  while  on  the 
other  hand,  the  principles  of  design  can 
be  more  quickly,  though  no  better,  mas- 
tered in  college. 

All  students  of  engineering  should  take 
part  in  the  activities  of  their  local  en- 
gineering societies  and  should  be  familiar 
with  the  principal  technical  journals,  be- 
cause after  graduation  they  will  find  that 
their  college  courses  will  really  be  con- 
tinued in  a  measure  by  preparing  and 
reading  papers  before  the  national  en- 
gineering societies  and  by  contributing 
articles  to  the  leading  engineering  period- 
icals. Furthermore,  by  reading  a  good 
engineering  paper  there  is  seen  the  result 
of  the  applications  of  principles  learned 
in  the  classrooms  and  the  text-books, 
thus  adding  to  the  interest  and  enthu- 
siasm of  the  college  work.  It  is  well, 
therefore,  that  while  in  college  some 
knowledge  be  acquired  of  these  two 
branches  of  what  may  be  said  to  con- 
stitute the  post-graduate  course  of  the 
average  engineer. 

Finally,  students  should  not  attempt 
to  specialize,  but  should  get  a  broad, 
general  training  in  fundamental  princi- 
ples, together  with  enough  of  their  ap- 
plications to  fix  them  thoroughly.  On  the 
other  hand,  the  mistake  should  not  be 
made  of  confusing  breadth  with  super- 
ficiality. A  man  can  be  broad  and  at  the 
same  time  thorough. 
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ELECTRIC  SHOVELING  MACHINE 


Even  shoveling,  that  most  simple  form  of  manual  labor,  can  now  be  done 
by  means  of  an  electric  shoveling  machine,  which  may  be  operated  by  one  man 
and  will  do  the  work  of  dozens  of  laborers.  The  pictures  are  practically  self 
explanatory.  The  powerful  steel  shovel  at  the  forward  end  is  forced  under 
the  material  to  be  handled  by  the  forward  motion  of  the  carriage.  It  is  then 
tipped  up  automatically  and  the  material  falls  back  onto  the  conveyors,  which 
carry  it  back  and  up  at  the  same  time,  to  be  deposited  on  a  car  or  dump  pile. 
Some  of  the  things  which  this  machine  will  do  are  to  excavate  rock  after 
blasting,  and  all  other  loose  materials  reasonably  free  from  water ;  grade  for 
railways ;  strip  soil  for  mineral  deposits ;  handle  coal  and  ore  in  mines ;  take 
the  place  of  stock  house  crews  in  blast  furnace  work,  etc. 

The  underground  electric  shoveling  machine  used  for  mine  service 
is  designed  to  work  in  a  space  47  inches  high  from  the  top  of  rail  to  roof, 
while  with  a  shallow  track  work  can  be  done  in  a  mine  or  tunnel  50  inches 
high.  The  lateral  swing  or  rear  conveyor  provides  for  the  loading  of  cars 
on  same  track  occupied  by  the  machine  or  on  a  separate  parallel  track. 
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Tablet     Commemorating     First 
Telegraphic  Train  Order 


To  Charles  Minot  belongs  the  honor  of 
having  made  the  first  practical  applica- 
tion of  the  telegraph  to  railroading,  at 
Turner,  now  Harriman,  on  the  Erie 
Railroad,  in  the  fall  of  1851. 

It  was  known  in  a  general  way  at  that 
time  that  electricity,  traveling  at  the  rate 


Charles  Minot's  operation  of  trains  by 
telegraph  was  something  of  an  accident. 
Conductor  W.  H.  Stewart  was  running 
the  westbound  express  train  on  a  day 
when  Superintendent  Minot  happened  to 
be  going  over  the  road.  The  train,  under 
the  rule  then  existing,  was  to  wait  for 
an  eastbound  express  to  pass  it  at  Turn- 
er's, 47  miles  from  New  York  City.  The 
train  had  not  arrived,  and  the  westbound 


TABLET    COMMEMORATING    CHARLES    MINOT    AND    THE    FIRST    TELEGRAPHIC    TRAIN    ORDER 


of  286,000  miles  a  second,  could  outsprint 
a  hrakeman  carrying  a  red  flag,  but  no 
one  had  conceived  the  idea  of  making 
electricity  take  his  place. 

Up  to  the  time  of  Mr.  Minot's  initial 
experiment  with  telegraph  orders,  trains 
on  the  railroad  were  run  on  what  was 
called  the  "time  interval  system."  A 
"ruling,"  train  had  the  right  of  one  hour 
against  the  opposing,  train  of  the  same 
class.  But  trainmen  were  anxious  to  get 
through,  so  that  after  waiting  for  the 
opposing  train  for  a  short  time,  a  brake- 
man  with  a  red  flag  would  be  started 
ahead  and  after  20  or  30  minutes  the 
train  would  follow. 


train  would  be  unable  to  proceed  until 
an  hour  had  expired,  unless  the  tardy 
eastbound  train  arrived  in  Turner  within 
that  time.  There  was  a  telegraph  office 
at  Turner,  and  Superintendent  Minot 
telegraphed  to  the  operator  at  Goshen, 
fourteen  miles  further  on,  and  asked  him 
whether  the  eastbound  train  had  left  the 
station.  The  reply  was  that  it  had  not 
vet  arrived  at  Goshen,  showing  that  it 
was  much  behind  time.  Then  Minot  tele- 
graphed as  follows : 
"To  Agent  and  ( Iperator  at  Goshen: 

Hold  the  train   lor  further  order-. 
Signed:    Charles  Minot.  Supt." 

He     then     wrote    out     this    order    and 
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handed  it  to  the  conductor,  Mr.  Stewart. 
"To  Conductor  and  Engineer,  Day  Ex- 
press : 

Run  to  Goshen  regardless  of  opposing 
train. 

Signed:   Charles  Minot,  Supt." 

"I  took  the  order,"  says  Mr.  Stewart, 
"showed  it  to  the  engineer,  Isaac  Lewis, 
and  told  him  to  go  ahead.  The  surprised 
engineer  read  the  order,  and,  handing  it 
back  to  me,  exclaimed :  'Do  you  take  me 
for  a  d — n  fool?  I  won't  run  by  that 
thing !' 

"I  reported  to  the  superintendent,  who 
went  forward  and  used  his  verbal  author- 
ity on  the  engineer,  but  without  effect. 
Minot  then  climbed  on  the  engine  and 
took  charge  of  it  himself.  Engineer 
Lewis  jumped  off  and  got  in  the  rear 
seat  of  the  rear  car.  The  superintendent 
ran  the  train  to  Goshen.  The  eastbound 
train  had  not  yet  reached  that  station. 
He  telegraphed  to  Middletown.  The 
train  had  not  arrived  there.  The  west- 
bound train  was  run  on  a  similar  order 
to  Middletown,  and  from  there  to  Port 
Jervis,  where  it  entered  the  yard  from 
the  east  as  the  other  train  came  in  from 
the  west." 

An  hour  and  more  in  time  had  been 
saved  to  the  westbound  train,  and  the 
question  of  running  trains  on  the  Erie 
and  other  railroads  by  telegraph  was  at 
once  and  forever  settled. 

Through  the  efforts  of  Mr.  E.  P.  Grif- 
fith, superintendent  of  telegraph  for  the 
Erie  Railroad,  the  question  of  perpetu- 
ating the  memory  of  Minot  and  the  first 
telegraphic  train  order  was  presented  to 
the  Association  of  Railway  Telegraph 
Superintendents  in  June,  1910,  and  to  the 
Old-Time  Telegraphers  and  Historical 
Association  in  September  of  the  same 
year.  Out  of  this  action  came  funds  by 
contribution  for  the  erection  of  the  mon- 
ument 400  feet  west  of  the  new  station 
at  Turner  (Harriman),  and  in  plain  view 
of  passing  trains. 

The  stone  from  which  the  monument 
is  fashioned  was  quarried  from  the  Ram- 
apo  Mountains,  on  the  Harriman  estate. 


The  stone  was  given  by  Mrs.  Harriman, 
widow  of  the  late  E.  H.  Harriman,  and 
she  paid  for  the  cost  of  cutting. 

On  its  face  is  inscribed:  "From  this 
station,  Charles  Minot,  General  Superin- 
tendent, New  York  &  Erie  Railroad, 
185 1,  issued  the  first  train  order  trans- 
mitted by  telegraph."  The  order  given 
above  follows.  At  the  top  of  the  tablet, 
encircled  by.  a  wreath,  is  a  vignette  of 
Mr.  Minot.  At  the  bottom  appears  the 
following:  "This  tablet  was  erected  in 
November,  191 1,  under  the  auspices  of 
the  Association  of  Railway  Telegraph 
Superintendents  and  the  Old-Time  Teleg- 
raphers and  Historical  Association." 

Encircling  the  tablet  at  the  top,  is  this 
inscription,  cut  in  the  stone  in  bold  let- 
ters:   "What  Hath  God  Wrought?" 


One  of  the  Pioneers 


The  birthdays  of  this  odd  looking 
motor  number  at  least  20,  if  not  more. 
In  buying  out  an  old  shop  I  found  the 
motor  among  the  salvage.  It  was  belted 
to   a  buffing  wheel   and   taking  current 


MOTOR  OVER  20  YEARS  OLD 

from  a  no  volt  circuit.  The  base  is 
made  of  wrought  iron  worked  into  pecul- 
iar shape.  The  ends  of  the  armature 
coils  are  secured  by  two  rows  of  screws, 
plainly  seen  in  the  picture,  while  the 
field  coils  occupy  positions  above  and 
below  the  armature. — G.  H.  Novotny. 
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Chicago's     New     Police 
Boat  No.  2 


Patrol 


Screeching  whistles  and  tooting  horns 
marked  the  launching  of  Chicago's  new 
police  patrol  boat  No.  2,  July  27.  As  it 
slid  down  greased  ways  into  the  river  it 
is  to  guard,  Miss  Katherine,  daughter  of 
Chief  of  Police  McWeeney,  broke  a 
bottle  of  champagne  over  the  boat's 
prow. 

For  many  years  Chicago  has  had  but 


is  heavy  and  serviceable  in  the  rough 
work  of  dodging  in  and  out  by  slips, 
chasing  "bum  boats,"  rescuing  would-be 
suicides  and  here  and  there  lifting  a  bit 
of  wreckage  from  the  river. 

The  boat  was  designed  by  DeWitt  C. 
Cregier,  city  custodian  and  fleet  captain 
of  the  Chicago  Yacht  Club.  An  electric 
generator  and  storage  battery  furnish 
current  to  light  the  boat  throughout, 
even  the  starboard,  port,  stern  and  bow, 
lantern-like  lights  in  external  appearance 


AT  THE  LAUNCHING  OF  POLICE  PATROL  BOAT  NO.  2 


one  small  boat  to  police  47  miles  of  river 
shore  and  27  miles  of  lake  front.  Not 
until  a  taxicab  with  four  passengers  shot 
over  the  abutment  and  into  the  river 
during  the  opening  of  the  bridge  at 
Adams  street  did  a  plan  for  thorough 
river  patrol  make  headway. 

Patrol  boat  No.  2  is  48  feet  long,  eleven 
feet  wide,  draws  33/2  feet  of  water  and 
is  equipped  with  a  50  horsepower  gaso- 
line engine.  It  is  not  built  for  speed, 
though  capable  of  making  twelve  miles 
an  hour  against  a  strong  head  wind,  but 


being  fitted  with  an  incandescent  lamp 
within  the  lantern  globe.  A  powerful 
electric  searchlight  set  upon  a  swivel  so 
that  it  can  be  turned  at  any  angle  enables 
the  crew  to  search  the  dark  corners  of 
wharves  and  slips,  ami  when  turned 
downward  illuminates  the  river  bottom 
as  if  by  daylight. 

As  proof  of  the  confidence  of  Chi- 
cagoans  in  the  ability  of  the  boat  crew 
in  recovering  people  and  things  from 
the  water,  a  man  recently  came  ami  asked 
them  to  find  his  watch  and  chain  acci- 
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dentally  dropped  into  the  river.  The 
crew  laughed  and  agreed  to  make  a  try 
for  it.  The  loser>i*Bmiled  and  marveled 
and  so  did  the  crew  when  the  missing 
watch  was  fished  out  of  the  river  ooze 
intact  and  still  ticking. 

Monotony  is  an  unknown  quantity  to 
the  crew  and  often  work  is  well  seasoned 
with  excitement.  "There's  a  lot  of  young 
lifters,"  remarked  an  officer  at  the  sta- 
tion under  the  Clark  Street  bridge. 
"They'll  steal  anything  that's  loose,  sneak 
into  warehouses,  pilfer  in  freight  cars 
and  steal  fittings  from  unprotected  boats 
along  the  river  and  in  the  harbor.  The 
river  police  last  year  recovered  $30,000 
worth  of  stolen  property  and  made  60 
arrests. 

"Then  there's  the  rescue  work.  Last 
year  33  persons  were  rescued  and  67 
bodies  recovered  from  the  water.  Most 
of  the  people  who  try  to  'end  it  all'  by 
jumping  into  the  river,  change  their  mind 
as  soon  as  they  hit  the  cold  water  and  are 
mighty  glad  to  have  us  pull  them  out." 

Two  crews  of  four  men  each  will  oper- 
ate the  new  boat. 


Emergency  Pumping  Outfit 


Four  cloudbursts  in  30  minutes 
brought  on  Denver  a  mountain  of  water 
which  did  much  damage  in  the  residence 
as  well  as  the  wholesale  district,  flood- 
ing cellars  and  carrying  several  acres 
of  land  with  much  debris  down  the 
cement  walled  channel  of  Cherry  Creek. 
Misery  was  to  be  found  everywhere  that 
the  flood  had  touched.  Great  demand 
existed  for  pumping  devices,  and  the 
supply  houses  were  unable  to  meet  the 
demands.  Electric  motors,  gasoline  en- 
gines and  muscle  were  used  to  operate 
the  pumps,  in  many  cases  at  very  exor- 
bitant rates — as  high  as  $50  per  day  for 
the  apparatus  without  the  operator. 

The  Denver  Gas  &  Electric  Light 
Company  had  in  its  garage,  which  was 
in  the  flooded  quarter,  the  chassis  of  a 
2,000  pound  General  vehicle  truck,  and 
quickly  mounted  thereon  a  fifteen  horse- 


EMERGENCY      PUMP      IN      THE      DENVER      ELOOD 
DISTRICT 


power  motor,  belting  same  to  a  centrifu- 
gal pump  with  a  capacity  of  600  gallons 
per  minute.  The  truck  was  driven  on 
the  sidewalk  and  20  feet  of  five  inch  suc- 
tion hose,  with  foot  valve,  etc.,  placed  in 
the  flooded  basement.  A  y/2  inch  dis- 
charge pipe  carried  the  water  to  the 
street,  where  it  had  ready  access  to  the 
storm  sewer.  A  temporary  connection 
of  duplex  cable  was  made  to  transmis- 
sion lines  which  were  in  the  alley  ad- 
joining. The  pump  was  started,  and  in 
a  surprisingly  short  time  much  of  the 
mud  and  all  of  the  water  had  been  de- 
posited on  the  street,  and  a  compara- 
tively clean  and  dry  cellar  left  under  the 
building. 

After  this  trial,  the  outfit  was  sent  to 
aid  others  who  were  flooded  out.  The 
charge  for  the  motor  was  $2  per  hour, 
with  a  minimum  which  covered  the  time 
necessary  to  make  connections.  Thirty- 
six  thousand  gallons  of  mud  and  water 
were  deposited  each  hour  from  this  im- 
promptu cellar  pump.  The  time  needed 
varied  from  20  minutes  to  three  hours. 
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Shooting  by  Searchlight 

It  is  always  a  pleasing  spectacle  to 
watch  searchlight  drills  at  night,  either 
from  shore  batteries  or  battleship  fleets. 
But  a  real,  live  target  practice  by  search- 


X-Ray  in  Observing  Bone 
Structure 

The  X-ray  photograph  reproduced 
herewith  demonstrates  an  important 
phase  of  the  utility  of  the  ray.     The  sub- 


TARGET    PRACTICE    AT    NIGHT    BY    SEARCHLIGHT— NOTE    THE    FLASHES    OF    THE    TWO    BIG    GUNS 
AND    THE    FINE    LINES    SHOWING    THE    PATHS    OF    THE    SHOTS 


light,  with  solid  shot  and  targets  carry- 
ing red  lights,  is  a  bit  of  the  spectacular 
one  can't  find  in  a  wild  west  show  or  a 
circus. 

These  lights  are  powerful  and  throw 
a  brilliant  beam  for  long  distances  out 
to  sea.  They  are  so  powerful  that  the 
gunners  are  able  to  find  the  target  at 
night  while  it  is  being  towed  by  a  tug  at 
a  fast  clip  at  long  ranges.  When  once 
spotted  the  bombardment  begins  in  ear- 
nest. Shooting  big  twelve  and  sixteen 
inch  guns  at  night  is  no  work  for  chil- 
dren, and  practice  at  this  time  is  more  or 
less  dangerous,  not  only  to  the  gunners 
in  the  batteries  and  the  men  on  the 
tender  doing  the  target  towing,  but  it 
is  extremely  hazardous  for  shipping,  es- 
pecially to  small  pleasure  craft. 

Some  good  records  have  been  made 
shooting  at  targets  at  night  by  the  aid 
of  searchlights,  and  in  time  of  actual 
warfare  with  a  big  target  like  a  moving 
drcadnaught  the  artillerymen  feel  that 
they  can  "hold  the  fort"  longer  than  did 
the  Russians  at   Port  Arthur. 


j.ect  had  developed  a  lameness  the  cause 
of  which  was  not  evident  until  the  pic- 
ture was  taken  and  the  negative  devel- 
oped. Then,  at  the  arrow  points,  faint 
but  positive  indications  of  decay  of  the 
bones  were  discernible.  The  ordinary  ob- 
server would  probably  pass  these  over, 
but  a  skilled  physician  notices  them  im- 
mediately. 
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A  60,000  Egg  Incubator 

At  Muskogee,  Okla.,  there  has  been 
built  a  mammoth  electric  incubator  of 
60,000  egg  capacity.     The  incubator  it- 


self is  a  low  brick  building  20  feet  square. 
When  you  go  to  visit  it,  under  the  guid- 
ance of  Mr.  Hastings,  the  inventor  and 
owner,  you  do  not  simply  look  into  it — 
you   enter   and   walk  around  inside.     A 


FIG.  1.  MR.  HASTINGS  TESTING  EGGS.  IN  THE 
FOREGROVND  IS  THE  TEMPERATURE  REGULATING 
VALVE 


building  of  this  size,  filled  with  old 
style  incubators,  would  have  capac- 
ity for  only  about  3,000  eggs. 

Under  this  roof  can  be  hatched 
60,000  eggs  at  one  time,  although 
accommodations  for  30,000  are  now 
all  that  are  needed.  The  full  60,000 
capacity  can  be  ready  for  work, 
however,  upon  a  few  days'  notice. 
The  large  capacity  is  attained  by 
superimposing  20  trays,  one  above 
the  other,  so  that  5,000  eggs  fill  a 
single  chamber  measuring  about  2 
by  4  by  4  feet. 

The  big  idea  in  the  hatching  busi- 
ness is  to  get  cheap  chicks ;  and 
space  economy,  such  as  this  mam- 
moth incubator  gives,  along  with 
the  low  cost  of  equipment,  will  tend 
to  not  only  produce  cheap  chicks, 
but  more  chicks,  and  stronger  ones. 

It  is  a  very  simple  idea,  that  of 
placing   the    trays   one    above    the 
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other,  and,  like  all  other  simple  ideas,  it 
has  been  tried  before,  but  failed  to  work 
on  account  of  the  fact  that  it  was  hard 
to  heat  up  such  a  large  mass  of  eggs  and 
maintain  the  temperature  constant  at  all 
points.  This  was  overcome,  however,  by 
the  use  of  an  electrical  centrifugal  fan, 
which  drives  a  blast  of  warm  air  through 
the  eggs  from  top  to  bottom  and  heats 
the  entire  mass  of  eggs  (or  cools  it )  at 
the  will  of  the  operator. 

Upon  entering  the  hatche'ry,  we  are 
first  taken  into  a  small  anteroom,  as 
shown  in  Fig.  I.  The  natural  gas  line 
which  furnishes  the  gas  for  heat  is 
shown  on  the  wall  and  passes  through 
a  mercurial  float  valve,  which  is  auto- 
matically controlled  by  the  thermostat  of 
home-made  construction.  This  thermo- 
stat is  set  to  operate  at  a  desired  tem- 
perature so  as  to  close  off  the  gas  when 
the  room  becomes  too  hot.  There  are 
two  other  such  arrangements  on  the  same 
line,  merely  to  check  each  other,  so  as 
to  insure  the  gas  being  shut  off  when 
the  temperature  rises,  and  make  a  posi- 
tive prevention  against  ruining  many 
valuable  eggs.     The  man  in  the  picture 


is  Mr.  Hastings,  who  is  testing  the  eggs 
for  fertility. 

The  anteroom  contains  a  compart- 
ment, shown  in  Fig.  3,  in  which  is  placed 
the  ventilating,  fan,  the  life  of  the  incu- 
bator. Outside  air  can  be  admitted  to 
this  compartment  whenever  necessary. 
This  also  shows  the  pan  of  water  under- 
neath the  fan,  to  keep  the  moisture  in 
the  air  at  the  right  amount.  This  fan  is 
supplied  by  central  station  service  of  the 
Muskogee  Gas  and  Electric  Company, 
and  the  owner  of  the  incubator  keeps  a 
duplicate  on  hand  at  all  times  to  imme- 
diately put  in  place  should  a  breakdown 
occur.  As  a  stoppage  of  ventilation 
would  make  it  necessary  to  throw  away 
all  the  eggs  in  the  incubator  and  start 
over  again,  it  will  be  seen  that  the  de- 
pendability of  the  central  station  service 
is  the  biggest  point  of  the  whole  process. 

From  here  we  enter  the  main  incu- 
bator, in  which  the  temperature  is  con- 
stantly kept  at  the  right  amount — about 
ioo°  F.  The  attendant  will  be  seen,  in 
Fig.  2,  pulling  out  trays  of  eggs  for 
turning,  which  is  done  three  times  a  day 


FIG.   4.     A    "GRAND    OPENING' 
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by  hand.  In  this  runway  the  first  exper- 
iments in  forcing  chicks  by  aid  of  the 
tungsten  lamp  were  carried  on.  By  a 
special  time  switch,  light  was  furnished 
the  baby  chicks  for  eight  hours,  a  60 
watt  tungsten  lamp  being  used,  and  then 
their  light  was  shut  off  for  eight  hours. 
Fig.  4  shows  a  tray  of  chicks  just  out. 
Mr.  Norman  B.  Hickox,  who  is  the 
contract  agent  for  the  Muskogee  Gas 
and  Electric  Company,  remarks :  "We 
are  always  striving  for  business  at  a 
high  load  factor,  so  you  can  readily  see 
that  our  friend  Hastings  runs  his  chicks 
at  nearly  100  per  cent  load  factor,  thus 
resulting  in  an  efficiency  so  increased 
that  the  electric  chick  four  weeks  old  by 
far  outweighs  his  (or  her)  brother  or 
sister  brooded  in  the  old  way  at  66  per 
cent  load  factor." 


A  Landmark  that  Turned  a 
Trolley  Line 

The  new  trolley  line  from  Los  Angeles 
to  Van  Nuys  and  Lankershim,  now 
under  construction,  met  with  an  obstacle 
which  proved  insurmountable,  in  the 
shape  of  an  ancient  sycamore  tree.  This 
was  used  in  the  early  days  by  govern- 
ment surveyors  in  running  their  lines 
and  is  under  federal  protection  as  a  land- 
mark. Permission  to  destroy  the  tree 
and    set    a    metal    mark   flush    with    the 


ground  was  denied,  and  therefore  it  was 
necessary  for  the  tracks  of  the  new  elec- 
tric line  to  be  laid  around  the  tree,  mak- 
ing quite  a  detour.  The  view  shows  a 
construction  train  before  the  old  syca- 
more, and  indicates  the  position  of  the 
landmark,  squarely  in  the  middle  of  the 
proposed  tracks.  The  tree  is  located  in 
a  narrow  gap  in  the  hills  above  Holly- 
wood, known  as  Cahuenga  Pass. 

Milking    Cows    in    the    Pasture 

The  latest  step  towards  securing  a 
maximum  yield  of  milk  from  high  grade 
cows  has  been  taken  on  the  Hobrechts- 
felde  dairy  farm  near  Berlin,  where  the 
owners  first  objected  to  the  use  of  milk- 
ing machines  on  the  ground  that  these 
would  require  the  cows  to  be  driven  to 
the  barn  for  the  milking.  Such  a  tramp 
invariably  decreased  the  flow  of  the  milk 
from  each  cow,  so  the  old  method  of  hand 
milking  was  retained  until  electric  cir- 
cuits had  been  strung  around  the  farm 
for  operating  other  machinery. 

Now  the  milking,  is  done  by  electricity, 
while  the  cows  are  out  in  the  open  pas- 
ture, thus  securing  the  maximum  output 
of  milk  from  the  herd,  and  enabling  one 
man  to  milk  five  or  six  cows  at  a  time. 
The  milking  machines  in  this  case  are  of 
the  type  embodying  an  individual  motor 
and  pulsating  pump  for  each  machine. 
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The  Steno-phone 


The  Steno-phone  is  a  new  office  con- 
venience, combining  some  of  the  oper- 
ating features  of  the  dictograph.  The 
inventor  is  Mr.  M.  Bernays  Johnson,  of 
St.  Louis.  It  is  essentially  a  small  desk 
telephone,  but  has  no  stand  or  mouth- 
piece, and  takes  up  but  a  few  inches  of 
space.  It  is  to  be  used  for  dictating  to 
-a  stenographer  in  an- 
other room,  when  the 
dictation  may  be  either 
direct  or  through  short- 
hand notes,  and  as  a 
means  of  communication 
between  a  number  of  de- 
partments in  a  large 
firm.  For  instance,  the 
manager  can  be  in  touch 
with  the  filing  depart- 
ment, bookkeeper,  buyer 
and  so  on.  The  person 
using  it  does  not  have  to 
keep  his  mouth  near  the 
transmitter,  but  can  sit 
or  stand  at  his  conveni- 
ence, anywhere  in  the 
room,  speak  in  an  ordi- 
nary tone  of  voice,  and 
be  sure  that  the  other 
party  will  hear  him. 

The  instrument  has 
two  parts,  known  as  the 
dictator  and  the  receptor. 
The  receptor  is  shown 
in  the  picture.  The  dic- 
tator consists  of  a  small 
box,  some  four  inches 
square  and  about  two 
inches  in  height,  which 
contains  a  specially 
patented  microphone,  a  pearl  push  button 
and  a  sensitive  receiver,  also  the  subject 
of  a  new  patent.  The  receptor  is  similar 
to  the  dictator,  with  the  exception  that  a 
bell  is  provided  to  attract  attention,  and 
that  the  cord  leading  from  the  box  to  the 
receiver  is  made  longer.  A  receiver  of 
the  head  band  type  is  used  on  the  receptor. 

When  the  correspondent  wishes  to  use 
the  Steno-phone.  he  switches  on  his  in- 


strument and  rings  the  person  at  the 
other  end.  When  he  is  through  dictat- 
ing, or  giving  instructions,  he  simply 
cuts  off  the  instrument  with  the  switch, 
and  his  private  office  is  thoroughly  pri- 
vate ;  there  is  no  stenographer  to  over- 
hear conversations,  and  in  the  particular 
case  of  the  stenographer,  the  time  saved 
through  her  coming  to  the  office,  taking 
the  letter  in  shorthand  and  returning-  to 


OPERATOR      WRITING      DICTATION.     TRANSMITTED      FROM    ANOTHER 
ROOM     THROUGH     THE     STENO-PHONE 


the  typewriter  is  saved.  Should  the  man 
in  the  private  office  wish  his  conversa 
tions  to  be  overheard,  how  'ever,  he  can 
switch  on  the  current,  give  a  signal  on 
the  hell,  and  the  stenographer  will  take 
a  memorandum  of  all  that  passes. 

Another  use  of  the  machine  can  be 
seen  in  the  office  of  the  buyer.  An  inter- 
esting example  of  the  value  of  the  Steno- 
phone  in  this  regard  occurred  in  a  di- 
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rectors'  meeting  of  a  large  coal  company 
which  was  considering  the  purchase  of 
a  wireless  telephone  outfit  for  use  in  one 
of  its  mines.  The  agent  of  the  wireless 
company  was  on  hand,  with  instructions 
to  bid  as  low  as  $1,500  if  it  seemed  nec- 
essary. When  the  subject  of  price  came 
up,  the  coal  firm  admitted  that  its  tele- 
phone equipment  was  costing  about 
$5,000  a  year.  The  salesman  said  that 
he  could  save  them  their  wire  equipment 
at  the  very  least.  The  president  sent  an 
office  boy  to  the  cost  department  and 
got  the  figures  on  the  cost  of  the  wire 
equipment.  When  the  paper  with  the 
figures  in  question  was  placed  on  the 
table,  the  salesman  got  a  glimpse  of  the 
figures,  which  made  the  wiring  cost  the 
mining  company  about  $1,500. 

When  asked  as  to  his  price,  he  named 
$3,000,  and  a  little  later  the  deal  was 
closed  at  $2,500.  Had  the  president  used 
a  Steno-phone,  he  would  have  saved 
$1,000,  for  the  salesman  could  have  been 
worked  down  to  his  extreme  figure,  as 
he  had  no  way  of  knowing  the  cost  of 
the  company's  wire  equipment. 


Men  Wonder  at  New  Audit 
Machine 


In  the  Baltimore  &  Ohio  Central  Build- 
ing there  has  been  for  a  short  time  a  set 
of  machines  that  rather  awe  the  ob- 
server. They  are  uncanny.  All  a  man 
has  to  do  is  to  punch  a  few  holes  in  cards 
and  then  those  machines,  operated  by 
electricity,  make  the  cards  fairly  eat,  sleep 
and  talk. 

The  machines  are  in  the  departments 
of  C.  C.  Glessner,  auditor  of  coal  and 
coke  receipts,  and  L.  A.  Lambert,  special 
accountant  of  the  road  and  in  charge  of 
merchandise  receipts.  They  are  used  in 
proving  shipment  reports.  For  example, 
a  shipment  report  comprising  hundreds 
of  waybills  reaches  the  department.  On 
each  waybill  are  a  half  dozen  or  more 
sets  of  figures,  and  the  total  of  each  set 
of  figures  for  all  the  waybills  is  stated 
in  the  report.    That  must  be  proved,  and 


hitherto  it  has  been  done  by  unrelieved 
clerical  labor. 

Not  so  now.  A  young  man  sits  at  a 
table  before  the  first  of  three  machines. 
It  is  called  the  punching  machine.  In 
front  of  him  is  a  stack  of  waybills,  piled 
high.  Beside  him  is  a  stack  of  cards  on 
which  are  numerals — and  that  is  the  be- 
ginning. 

The  station  where  the  waybill  origi-' 
nated  has  a  number,  and  so,  in  the  sta- 
tion space,  the  numerals  on  the  cards  are 
punched  for  that  number ;  the  date  when 
the  shipment  originated  is  punched ;  the 
weight  of  the  shipment ;  the  freight 
charge  on  it;  the  advances,  if  any,  and 
the  amount,  if  any,  prepaid.  Thus  on  a 
card  about  seven  by  three  inches  there  is 
a  complete  record  of  the  particular  ship- 
ment covered  by  the  waybill.  And  the 
young  man  who  does  the  punching  can 
hold  a  pace  of  2,000  cards  a  day  without 
strain ;  can  hit  it  up  to  3,000  if  necessary. 

From  the  punching  machine  the  stack 
of  cards,  which  duplicate  all  the  waybills 
of  a  general  shipment,  goes  to  the  next 
machine  of  the  set,  the  tabulating  ma- 
chine. There  the  stack  is  fixed  on  a 
shelf,  a  button  is  touched  and  away  it 
goes,  handling  the  stack  at  the  rate  of 
150  cards  a  minute.  When  it  is  used  up, 
somebody  turns  a  lever,  and  you  have 
your  totals  for  the  stack — so  many 
pounds  in  the  weight  column,  so  many 
dollars  in  the  freight  charge  column,  so 
many  dollars  for  advances  and  so  many 
dollars   for  freight  prepaid. 

The  stack  of  cards  passes  to  the  third 
machine,  the  assorting  one.  That  one 
is  a  sort  of  commander  of  cards.  It 
saith  to  one  card,  "Come,"  and  it  cometh  ; 
to  another,  "Go,"  and  it  goeth.  And  it 
tells  them  to  "go"  and  "come"  at  the 
rate  of  260  a  minute.  Any  old  way  the 
man  in  charge  of  the  machines  wants 
those  cards  assorted  after  the  shipment 
has  been  proved  is  done. 

There  are  seven  colors  of  cards  used 
in  connection  with  the  machines  for  cor- 
rections. Cards  for  additions  of  this  and 
for  deduction  of  that ;  cards  for  addition 
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of  that  and  for  deduction  of  this  and  so 
on. 

One  day  in  Mr.  Glessner's  department 
a  general  report  of  shipments  came  in 
from  Loraine,  Ohio.  There  were  771 
waybills  in  it,  and  the  young  man  who 
did  the  punching  of  cards  for  each  of 
the  waybills  finished  up  the  job  in  two 
hours  and  ten  minutes.  The  next  ma- 
chine, the  tabulating  one,  which  produces 
the  totals,  handled  the  stack  of  771  cards 
in  a  little  over  five  minutes. 


Brain    a    Telephone     Exchange 

R.  J.  writes :  "Has  the  size  of  one's 
head  anything  to  do  with  the  intellect 
or  the  amount  of  brains?  Bumps  pro- 
jecting, from  either  side  of  the  head — do 
they  indicate  any  extraordinary  bright- 
ness? Does  a  bulging  forehead  indicate 
a  strong  memory  ?  Where  does  the  mem- 
ory brain  lie,  and  where  the  intellectual 
brain  ?" 

REPLY 

i.  No. 

2.  No. 

3.  No. 

4.  Some  of  the  functions  of  the  brain 
are  accurately  localized ;   others  are  not. 

Memory,  as  such,  has  no  center.  Mem- 
ory of  an  act  resides  in  the  centers  hav- 
ing to  do  with  that  act.  It  is  like  a  man 
walking  in  the  snow.  The  tracks  are 
where  he  walked.  Nobody  goes  around, 
gathers  up  tracks,  and  carries  them  to  a 
center.  Going  over  things  in  memory  is 
walking  in  tracks. 

The  brain  is  a  telephone  exchange.  Its 
quality  depends  on  the  wires  which  come 
in,  and  the  perfection  with  which  the 
different  boards  are  "hooked  up."  A 
good  brain  is  one  with  lots  of  wires  run- 
ning in  and  out,  lots  of  switchboards,  lots 
of  wires  running  from  switchboard  to 
switchboard,  and  good  insulation,  so  that 
the  wires  never  cross  or  ground. 

In  the  brain  the  system  is  partly  auto- 
matic and  partly  worked  by  operators. 
Most  of  the  operators  sit  at  switchboards 
over  the  eyes  and  up  to  the  hair  line. 
Rut  there  are  others  sitting  all  around, 


some  at  the  back  of  the  head,  and  others 
right  over  the  ears. 

The  quality  of  the  work  done  by  the 
brain  is  determined  by  how  well  the  ex- 
change is  organized  ;  how  often  one  gets 
the  wrong  number  when  he  rings,  or  the 
busy  signal  when  the  line  is  not  busy,  or 
a  crossed  line,  or  'phone  out  of  order,  or 
an  electric  shock — these  are  the  things 
which  show  a  brain  to  be  poor.  It  is  not 
the  size  or  bulk  which  means  intellectual 
capacity. 

Bumps  on  a  head  have  no  more  to  do 
with  brain  work  than  a  bay  window  on 
a  telephone  building,  has  to  do  with 
the  girl  who  sits  at  the  board  in  the 
"Wabash"  exchange  of  a  large  telephone 
system. — Dr.  W.  A.  Evans  in  the  Chicago 
Tribune. 


An  Electrical  Scarecrow 


Scarecrows  lose  their  effect  when  the 
birds  become  used  to  their  stationary  ap- 
pearance. A  Glenn  Ellyn  (111.)  genius 
with  an  electrical  bent  makes  use  of  an 


electric  motor  with  suitable  cranks  and 
rods  to  cause  the  arms  and  legs  o\  the 
scarecrow  to  do  all  sorts  of  wild  move- 
ments, with  the  result  that  birds,  espe- 
cially the  wary  crow,  give  bis  sweetcorn 
and  garden  a  wide  berth.  From  the 
motor  wires  run  to  a  switch  in  the  house 


Ampere  Hour  Meter  for  Electrics 

Every  electric  vehicle  owner  under- 
stands how  important  it  is  to  know  the 
exact  condition  of  his  battery. 

The  Sangamo  ampere  hour  meter  does 
for  the  vehicle  owner  what  a  cash  resf- 


AMPERE    HOUR   METER 

ister  does  for  the  merchant — shows 
everything  that  comes  in  and  goes  out 
and  keeps  an  exact  record  of  it. 

The  meter  is  a  small  electrical  record- 
ing instrument,  accurately  built,  ar- 
ranged on  the  Car  so  that  all  current 
from  or  to  the  storage  battery  will  pass 
through  it,  making  it  run  at  a  speed 
in  exact  proportion  to  the  current  flow- 
ing each  moment.  The  revolutions  of 
the  meter  disk  are  added  up  by  suitable 
mechanism  and  recorded  on  the  large 
circular  dial  as  shown  in  the  illustration, 
so  with  proper  adjustment  of  the  meter 
speed  the  dial  reads  in  ampere  hours — 
just  as  a  clock  reads  hours.  The  large 
indicating  hand  starts  from  zero  and 
runs  on  discharge  in  the  direction  of 
the   hands   of   a   clock,   showing  at   any 


time  just  how  much  you  have  taken 
from  the  battery,  and,  knowing,  the  total 
capacity,  therefore,  just  what  you  have 
left.  The  hand  moves  back  the  other 
way  on  charge  and  the  meter  is  so  de- 
signed as  to  run  somewhat  slower  back- 
ward than  forward  by  a  percentage 
which  may  be  easily  adjusted  inside  the 
meter.  This  arrangement  gives  auto- 
matically the  necessary  extra  charge  for 
the  battery,  amounting  to  from  ten  to 
20  per  cent  more  than  the  quantity  dis- 
charged. By  allowing  the  large  hand 
to  touch  an  insulated  contact  at  the  zero 
mark,  a  circuit-breaker  may  be  oper- 
ated, thus  cutting  off  the  charge. 


A    New    Electric    Fan    Creation 


Something  new  in  electric  fan  design 
is  shown  in  the  accompanying  illustra- 
tion of  the  Cyclone  fan.  It  has  a  de- 
flecting plate  above  the  fan  blades,  which 
rotate  in   a   horizontal   position,    forcing 


CYCLONE    TABLE    FAN 


the  air  against  the  plate  in  such  a  way 
as  to  produce  a  pleasant  upward  circula- 
tion of  air.  The  motor  has  three  speeds 
and  operates  from  the  lamp  socket. 
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Dental  Engine  Operated  by 
Dry  Cells 

The  most  important  piece  of  apparatus 
in  a  dentist's  office  is  the  dental  engine 
which  operates  the  drilling  and  grinding 
tools  as  they  are  held  to  the  teeth. 

The  old  style  foot  power  engine  is 
still  used,  but  is  rapidly  being  displaced 


DENTAL    ENGINE 


by  the  electrically  operated  machine.  In 
the  illustration,  one  of  the  new  machines 
is  shown  suspended  in  position  from  a 
wall  bracket.  On  the  floor  just  back  of 
the  chair  is  the  foot  controller,  which 
enables  the  operator  to  regulate  the  speed 
of  the.  engine  from  either  side  of  the 
chair  and  vary  the  revolutions  of  the 
drill  over  a  range  of  from  1,800  to  3,500 
per  minute. 

One  of  the  features  of  the  Butler  den- 
tal engine  is  that  it  will  run  on  either 
direct  or  alternating  current  or  upon  the 
cells  of  dry  battery  where  current  from 
an  electric  light  company  is  not  available. 
These  cells  are  put  up  in  a  neat  wooden 
cabinet  supplied  with  the  engine. 


Lamp  Socket  Attachment 

The  ordinary  pull  chain  socket  cannot 
be  conveniently  operated  if  the  socket 
carries  a  reflector  or  enclosing  globe 
about  the  lamp  bulb.  A  patent  having 
this  point  in 
mind  has 
been  granted 
to  William 
Haas,  New 
York  City. 
An  arm  with 
a  clamp  to 
secure  one  end  to  the  lamp  socket  and  a 
bell  crank  lever  mounted  on  the  end  of 
the  arm  serve  to  pull  the  chain  and  light 
or  extinguish  the  lamp  by  means  of  a 
pull  cord  attached  to  the  bell  crank  lever 


LAMP  SOCKET  ATTACHMENT 


A  New  Insulator 


Thomas  H.  Watkins,  of  Wakpala, 
S.  D.,  is  the  inventor  of  a  new  type  of 
insulator  to  hold  a  conductor  without 
the  use  of  tie  wires.  The  insulator 
proper  is  made  with  a  deep  V  shaped 
notch  in  the  top.     In  this  notch  are  re- 


INSULATOR 

cesses  into  which  is  sprung  a  clip,  shown 
in  the  drawing.  This  clip  holds  the  wire 
securely  down  in  the  bottom  of  the  \ 
when  the  clip  is  sprung  into  place,  the 
little  downwardly  projecting  tongue  o\ 
the  clip  pressing  down  tighter  as  the  top 
wings  o\  the  clip  are  pinched  together  to 
Force  them  into  the  recesses. 
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Motor  Driven  Milking  Machines 

Motor  driven  milking  machines  of  the 
vacuum  type  have  given  very  satisfac- 
tory results  in  Denver,  the  "City  of 
Lights,"  one  mile  above  sea  level.  A 
brief  description  of  one  of  the  installa- 
tions shows  the  simplicity  of  the  equip- 
ment and  its  application,  as  well  as  the 
feasibility  of  this  type  of  milking  machine 
for  milking  even  the  most  refractory  cow. 

A  two  horsepower  motor  is  belted  to 
a  rotary  vacuum  pump  maintaining  a 
vacuum  of  sixteen 
inches.  A  pipe  line 
is  fastened  to  the  in- 
take or  suction  end  of 
the  vacuum  pump  and 
extends  through  each 


barn  over  each  row  of  stanchions.  A 
petcock  is  connected  to  a  vacuum  pipe 
between  each  two  cows.  By  this  means 
a  milking  machine  can  be  so  attached 
that  any  cow  or  an)'  number  of  cows 
can  be  milked  in  any  barn  by  using  a 
rubber  hose  connecting  the  machine  to 
the  petcock. 

In  each  milking  set  of  four  bell  shaped 
rubber  cups,  one  longitudinal  half  of 
each  bell  is  of  hard  rubber  so  that  it 
will  not  collapse,  the  other  half  is  of  soft 
rubber.  With  a  sixteen  inch  vacuum  the 
normal  atmospheric 
pressure  against  the 
outside  of  the  teat 
cup  is  7^2  pounds 
per  square  inch,  col- 
lapsing the  soft  rub- 


MOTOR     DRIVEN     MILKING     MA 
CHINES   IN    OPERATION 
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ber  and  squeezing  the  teats  against  the 
hard  rubber  side.  A  soft  rubber  sleeve 
is  vulcanized  to  the  large  end  of  the 
bell  shaped  cup  and  fits  snugly  over  the 
cup  to  keep  air  from  leaking  in.  With 
the  cup  in  position  the  bell  hangs  in- 
verted with  the  point  down.  The  milk 
runs  to  a  point  where  a  heavy  rubber 
tube  is  connected  with  a  small  clear  glass 
funnel  provided  for  the  inspection  of 
milk  and  also  shows  when  the  flow  has 
ceased.  The  rubber  tubes  from  each  of 
the  four  cups  are  vulcanized  into  a 
larger  tube  through  which  the  milk  is 
drawn  from  the  vacuum  into  the  closed 
tank. 

The  tank  used  to  collect  the  milk  is  of 
six  gallon  capacity  and  shaped  somewhat 
like  an  inverted  milk  pail. 

The  air  pressure  exhausting  into  a 
vacuum  is  used  to  operate  an  air  engine 
built  into  the  top  of  the  tank.'  This  en- 
gine is  so  arranged  as  to  admit  air  to 
the  tube  at  each  reciprocation  of  the 
engine  for  a  very  short  part  of  a  stroke, 
destroying  the  vacuum  in  the  tube  and 
cups  and  allowing  the  cups  to  expand 
momentarily.  When  the  air  port  is  closed 
by  the  further  travel  of  the  tube,  the 
vacuum  is  again  established  in  the  tube 
and  rubber  cup.  The  soft  cup  again  col- 
lapses from  outside  pressure  of  air,  thus 
eliminating  the  pull  and  jerk  of  the  hand 
milker. 

The  number  of  pulsations  per  minute 
can  be  varied  by  adjusting  a  valve  which 
increases  or  throttles  the  air  expansion, 
thus  speeding  up  or  slowing  down  the 
engine.  Hard  milking  cows  may  require 
a  speed  as  slow  as  50  pulsations  per 
minute,  while  easy  milkers  can  be  milked 
by  as  low  as  70  strokes  of  the  valve  per 
minute. 

A  two  machine  outfit  will  milk  20  cows 
per  hour  of  average  milkers  and  save  the 
expense  of  one  man  milking  by  hand. 
The  advantages  claimed  for  this  system 
are:  It  lengthens  the  fresh  life  of  hard 
milkers ;  the  milk  is  never  touched  by 
human  hands,  and  is  not  exposed  to  the 
air,  dust  or  dirt  of  the  barns. 


Wall  Pull  Switch 

We  are  familiar  with  the  pull  chain 
socket,  but  the  application  of  the  chain 
to  a  wall  switch  is  some- 
1  1=— aw»\  \  what  of  an  innovation.  The 
ifj^sJjpj  illustration  shows  the  Hub- 
bell  wall  pull  switch  with 
a  metal  cover  ready  for  in- 
stallation. A  slight  pull 
on  the  depending  chain 
turns  the  light  on  and  off  as  in  the  case 
of  the  ordinary  pull  chain  socket. 


A  Giant  Drill 


That  an  electric  motor  often  operates 
a  machine  many  times  larger  than  itself 
is  well  illustrated  in  this  picture  of  the 
Asquith  radial  drill  made  for  heavy  work. 

Some  idea  of  the  size  of  the  machine  is 
given  by  comparing  it  with  the  man 
standing  under  the  arm.     While  serving; 


A  DRILL   FIVE   TIMES   AS   TALL    AS   A   MAN 

as  a  counter-balance,  the  motor  by  means 
of  rods  and  gearing  moves  the  radial 
arm  up,  down  or  around  the  massive 
pillar  to  bring  it  upon  the  work.  The 
same  motor  also  furnishes  the  necessarj 
power  which  is  necessary  for  the  opera- 
tion of  the  drill. 
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New  Type  Fan  Guard 

A  new  type  of  fan  guard,  manufac- 
tured especially  for  the  Electric  Shop, 
Chicago,  consists  of  concentric  circles  of 
wires  close  together  in  front  of  the  fan 
and  also  about  the  fan  blade  tips.  The 
fan  is  thus  enclosed  in  a  veritable 
network,  which  precludes  the  possi- 
bility of  the  baby  or  a  careless  indi- 
vidual getting  the  fingers  dangerously 
close  to  the  blades.  Another  feature  is 
the  use  of  six  blades  instead  of  four,  a 
reduction    in    the    amount    of    vibration 


second  groove,  the  middle  of  the  insu- 
lator   thus    held    by    the    wire    bearing 


UNIQUE    FAN   GUARD 

being  thus  secured,  the  fan  running  al- 
most noiselessly.  Since  this  fan  will  be 
largely  used  in  residences  and  offices, 
the  guard  is  neatly  finished  in  bell 
copper. 

Tree  Insulator 


Part  of  the  telephone  lineman's  work 
consists  in  keeping  the  wires  clear  of 
trees  and  their  branches,  which  often 
afford  a  good  ground.  The  Morse  tree 
insulator  here  shown  is  simple  and 
quickly  placed  on  the  wire.  It  is  a 
rectangular  piece  of  wood  that  may  be 
placed  on  a  wire  by  means  of  two  cross- 
wise grooves  deep  enough  to  meet  a 
shallow  groove  on  the  face.  The  wire 
passes  from  one  crosswise  groove  along 
the  face  groove  and  out  by  way  of  the 


TREE    INSULATOR 

against  the  limb  or  tree  without  the  use 
of  nails  or  other  fasteners.  The  wood  for 
the  insulator  is  thoroughly  waterproofed. 

Daylight  Egg  Tester 

An  electric  daylight  egg  tester  has 
been  invented  by  Mr.  S.  J.  Fish,  of  Jack- 
son, Michigan,  which  will  be  an  innova- 
tion in  the  poultry  and  produce  business, 
for  it  is  far  ahead  of  candling  in  a  dark 
room. 

Electric  No.  2,  as  it  is  called,  is  about 
three  feet  in  length  and  contains  a  belt, 
with  small  metal  trays  about  six  inches 
apart  for  holding  the  eggs,  which  is  run 
over  rollers  at  each  end  of  the  case  by 
the   aid   of   a   crank.     This   machine    is 


EGG   TESTER 

equipped  with  an  electric  lamp  and  a 
cord  attachable  to  any  electric  light 
socket. 

A  hood  with  an  opening  is  placed  over 
the  lamp  and,  as  the  egg  passes  over  it, 
the  light  flashes  on  automatically,  re- 
maining only  so  long  as  the  egg  is  under 
examination ;  a  perfect  one  is  a  clear 
deep  orange  color,  while  a  bad  one  is 
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black;  the  eggs  turn  automatically  on 
the  belt,  enabling  the  tester  to  examine 
from  all  sides.  The  good  eggs  are  al- 
lowed to  roll  out  on  a  canvas  table,  which 
is  done  without  danger  of  breakage, 
while  the  operator  discards  the  ones 
which  are  spoiled. 

When  the  ordinary  lighting  current 
cannot  be  secured,  the  machine  is 
equipped  with  24  dry  batteries  in  multiple 
series,  which  furnish  current  for  low 
voltage  electric  lamps. 

An  expert  and  two  helpers  can  test 
about  80  cases  per  day  with  absolutely 
no  danger  from  fire.  Eggs  are  tested 
in  a  daylight  room,  and  with  great 
rapidity. 


Car  Cleaning  While  on  the  Way 

The  portable  vacuum  cleaner  has  sim- 
plified the  cleaning  of  Pullman  and  ob- 
servation cars  on  through  trains.  At  one 
time  at  division  points  the  car  cleaners, 
with  broom  and  dust  pan,  would  enter 
cars,  and  while  discommoding  passen- 
gers, would  do  a  poor  job  of  cleaning. 
Today  the  cleaning  is  easily  done  while 
the  train  is  on  its  way. 

The  Utility  electric  cleaner,  without 
filling  the  air  with  dust,  cleans  the  floors 
and  cushions,  depositing  the  dirt  in  a 
dustproof  bag.  The  apparatus,  though 
small,  is  effective  and  is  equipped  with 
a  motor  to  suit  the  current. 


CLEANING  THE  OBSERVATION  CAR  EN  ROUTE 


Magnetic  Chuck 

A  magnetic  chuck  is 
one  of  the  newest  ma- 
chine shop  appliances, 
being  made  to  hold  work 
on  the  flat  beds  of  plan- 
ers, millers,  grinders, 
etc.  The  chuck  is  fas- 
tened to  the  bed  of  the 
machine.  Its  face  con- 
tains the  poles  of  a  num- 
ber of  electro-magnets. 
By  pulling  out  a  handle 
on  the  controller,  cur- 
rent is  sent  through  the 
coils  of  the  electro- 
magnets, which  become 
very  Strongly  energized, 
holding  the  metal  piece 
to  be  worked  firmly  in 
place.  For  certain  classes 
of  work,  as,  for  instance, 
grinding  file  blanks, 
thickness  gauges,  etc.,  it 
heats  the  old  style  chuck. 
as  thin  stock  can  be  held 
for  grinding  on  one  face 
without  distortion  due  to 
clamping  its  edges.  For 
heavy  work  the  holding 
power  would  not  he  siif 
Icient,  like  everything 
Ise.  it  lias  its  limitations. 
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Illuminated  Vest  Buttons 


An  addition  to  the  class 
of  devices  called  electrical 
novelties  is  contained  in  a 
patent  issued  to  Everette  S. 
Lagarde  and  Peter  A.  Au- 
genend,  Jr.,  Houston 
Texas.  Illuminated  vest  or 
coat  buttons  are  constructed 
to  hold  each  a  small  elec- 
tric lamp.  A  battery  and 
push  button  complete  the 
outfit,  enabling  the  wearer 
to  light  up  the  buttons  at 
his  pleasure  by  pushing  the 
button. 


Light   for   Memorandum  Pad 

It  is  well  known  that  many  writers 
keep  a  pencil  and  pad  at  hand  to  copy  a 
choice  sentence,  an  expression  or  a  word 
that  is  called  to  mind,  knowing  that  to 
let  it  pass  may  mean  inability  to  recall 
it.  To  some  this  peculiarity  is  strongest 
just  after  retiring,  and  this  fact  has  led 
Otto  Knoerzer  and  Joseph  W.  Weis,  of 
Hammond,  Ind.,  to  patent  a  small  bat- 


MEMORANDUM    PAD 
LIGHT 


ILLUMINATED   VEST    BUTTONS 


Lighting  Fixtures  Part  of  Piano 

Something  new  and  different  in  piano 
lighting  is  being,  put  forward  by  one 
manufacturer   who  makes  the  fixture  a 


tery   and   lamp  to   which   is   attached   a 
memorandum  pad.     The  pad  is  held  in 
place  by  a  spring,  as  illustrated,  while 
lamp  is  arranged  to  illuminate  the  leaf. 


Telephone  Scratch  Pad 


There  are  many  telephone  scratch  pads 
designed  to  have  the  paper  in  the  right 
place.      The    illustration    shows    one    in 


part  of  the  piano.  With  the  advent  of 
wooden  fixtures  the  matter  of  harmoniz- 
ing these  with  the  general  appearance  of 
the  instrument  should  not  be  difficult. 


TELEPHONE 

SCRATCH 

PAD 


which  the  paper  is  held  upon  a  roller  so 
that  it  may  be  drawn  off  as  needed. 


Electrical  Men  of  the  Times 


FRANK  MORRISON  TAIT 


One  of  the  most  exact  standards  by 
which  a  man  can  be  measured  is  the 
opinion  of  him  held  by  those  who  are 
employed  by  and  work  with  him.  By 
this  rigid  scale  Mr.  Frank  Morrison 
Tait,  president  of  the  Dayton  Power  and 
Light  Company,  Dayton,  Ohio,  measures 
a  full  man  and  every 
employe  swears  by 
his  president.  On 
the  other  hand,  Mr. 
Tait  knows  each  of 
his  men  and  not  only 
that,  but  each  man's 
family. 

In  his  youth,  his 
boy  friends  will  tell 
you  that  his  sympa- 
thies always  went 
out  to  the  boy  or 
animal  that  was  put- 
ting up  a  good  fight 
on  the  right  side  and 
getting  the  worst  of 
it,  and  this  spirit  of 
absolute  squareness 
impresses  everyone 
who  comes  within 
reach  of  his  person- 
ality. 

Mr.  Tait  believes  firmly  in  the  public. 
"Any  one  who  wants  to  see  me  can  walk 
into  my  office  at  any  time  without  being 
stopped  by  an  office  boy  or  a  secretary 
and  without  being  asked  who  he  is, 
what  he  wants,  or  'Have  you  a  card?' 
It  takes  up  time,  but  it  pays. 

"The  public  whom  you  are  serving  as 
a  public  utility,"  said  he  recently  to  a 
friend  in  the  electric  light  business,  "can 
tell  you  a  whole  lot  about  your  company 
that  you  do  not  know  and  would  be  glad 
to  hear,  and  one  way  to  get  its  co-opera- 
tion is  to  be  open  and  above  board.  Be 
ready  to  meet  your  customers  and  the 
public  more  than  half  way." 

And  Mr.  Tait  practices  what  he  talks. 


In  a  matter,  of  days  gone  by,  between  the 
public  and  his  company,  the  adjustment 
of  some  differences  was  made  by  Mr. 
Tait,  much  to  the  advantage  of  patrons, 
when  matters  might  just  as  well  have 
been  decided  the  other  way.  Dayton 
papers  in  comment  suggested  on  their 
editorial  pages  that 
presidents  of  other 
public  service  com- 
panies might  do  well 
to  follow  the  exam- 
ple of  President  Tait 
in  their  dealings  with 
the  public.  The  fol- 
lowing morning 
queries  came  by  tele- 
phone asking,  in  a 
joking  way,  what  the 
cost  of  such  excel- 
lent newspaper  pub- 
licity had  been  and 
the  explanation  that 
the  effort  had  been 
to  settle  the  difficul- 
ties justly,  and  that 
Mr.  Tait  had  noth- 
ing whatever  to  do 
with  the  favorable 
publicity,  would 

hardly  suffice  except  to  those  who  knew 
the  man. 

"Our  men,"  says  Mr.  Tait,  "are  in- 
structed to  give  the  consumer  who  enters 
a  complaint  about  an  overcharge  on  a 
small  bill  just  the  same  care  and  attention 
as  is  shown  the  consumer  whose  bills 
run  into  the  hundreds.  If  we  receive  a 
hurry  call  to  make  repairs  for  a  customer, 
our  men  are  expected  to  use  the  same 
haste  in  getting  there  and  doing  the  work 
as  they  would  were  the  breakdown  on 
their  own  premises. 

"Even  our  telephone  girls  are  chosen 
from  the  viewpoint  that  the  public  ap- 
preciates the  operator  with  the  pleasing 
voice  and  accommodating  manner. '* 
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That  Mr.  Tait  has  not  only  built  up 
a  prosperous  and  highly  efficient  system 
and  made  Dayton  a  model,  electrically, 
for  the  scores  of  rapidly  growing  middle 
sized  cities  all  over  the  country  to  em- 
ulate, but  at  the  same  time  has  secured 
to  a  remarkable  degree  the  good  will 
and  co-operation  of  his  public,  are  prob- 
ably factors  which  led  the  National  Elec- 
tric Light  Association  to  seek  him  out 
and  bestow  upon  him  their  highest  office. 
He  was  elected  the  twenty-sixth  president 
of  the  Association  at  the  Seattle  con- 
vention last  June. 

Mr.  Tait  was  born  in  Catasauqua,  Le- 
high County,  Pennsylvania,  in  1874. 
Following  a  school  course  he  became  a 
telegraph  operator,  assistant  train  dis- 
patcher and  then  accepted  a  position  as 
night  engineer  of  the  Catasauqua  Rol- 
ling Mills'  lighting  plant. 

He  next  became  secretary  to  the  presi- 
dent of  the  Davis  &  Thomas  Company, 
of  Catasauqua,  and  thus  acquired  experi- 
ence as  to  the  use  of  structural  iron. 

In  1894,  when  only  20  years  old,  he 
began  his  central  station  career  by  be- 
coming manager  of  the  Catasauqua  Elec- 
tric Light  &  Power  Company.  Not  long 
afterward  a  consolidation  was  effected 
with  the  local  gas  interests,  and  Mr.  Tait 
directed  the  Catasauqua  Gas  &  Electric 
Company  until  1899.  He  then  became 
connected  with  the  public  utilities  of 
Somerville,  N.  J.,  and  rebuilt  all  of  the 
plants  at  that  place,  merged,  under  the 
name  of  the  Somerset  Lighting  Com- 
pany. New  London,  Conn.,  was  the  next 
scene  of  his  labors  and  he  took  charge  of 
the  gas  and  electric  properties  there  as 
well  as  of  a  general  machine  and  repair 
shop,  developing  the  corporation  now 
known  as  the  New  London  Gas  &  Elec- 
tric Company. 

In  1905  Mr.  Tait  moved  to  Dayton, 
Ohio,  to  direct  the  affairs  of  the  Dayton 
Electric  Light  Company,  representing 
the  interests  of  Mr.  A.  M.  Young  and 
Mr.  A.  N.  Brady,  of  New  York  City. 
The  company  is  now  known  as  the  Day- 
ton Power  and  Light  Company.     In  ad- 


dition to  being  the  president  and  manager 
of  this  company  Mr.  Tait  is  vice-presi- 
dent of  the  Xenia  Gas  and  Electric  Com- 
pany of  Xenia,  Ohio. 

Mr.  Tait  is  a  member  of  the  American 
Institute  of  Electrical  Engineers,  of  the 
Illuminating  Engineering  Society  and  of 
the  American  Gas  Institute.  He  is  also 
a  member  of  the  Country,  City  and  Auto- 
mobile clubs  of  Dayton,  and  the  Engi- 
neers' Club  of  New  York  City. 

The  Price  of  One  Cigar 

The  cartoon  presented  herewith  repre- 
sents graphically  what  ten  cents  worth 
of  electricity  a  day- — the  price  of  one 
cigar — will  do  for  the  householder.  The 
pictures  on  the  left  show  the  old  way 
of  doing  things,  while  those  on  the  right 
show  the  comforts  and  conveniences  in 
the  home  which  may  be  had  for  the  price 
of  even  one  cigar.  After  all,  why  not 
smoke  a  pipe?  It's  more  comforting, 
and  a  little  Havana  smoke  would  pay 
for  a  lot  of  kilowatt  hours  of  current. 


THE  PRICE  OF  A  CIGAR 
What  10  Cents  a  Day  Will  Buy 

Vacuum  Cleaner 

One   Hour  a  Day 


Electric  Iron 


=FOUR== 

25-Watt Tungsten  Lamps 

4  Hour*  Each  Night 
Courtesy  cf  Service 


■ 
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Sonnenberg 

Sonnenberg  is  a  magnificent  estate  on 
the  upper  edge  of  Canandaigua,  New 
York.  Twice  each  month  during  the 
summer  the  grounds  are  open  to  the 
public  and  it  is  estimated  that  10,000 
people  visited  the  place  on  one  day  last 
August.     The  estate  comprises  some  300 


lights.  The  Japanese  Garden  is  an  exact 
reproduction  of  an  Oriental  garden  with 
dwarf  trees,  miniature  cascade,  lily 
ponds,  bronze  idol  and  exquisite  Japanese 
house,  all  delightfully  arranged. 

The  Italian  Garden  is  beautiful  with 
a  classic  fountain,  marble  pavilion, 
sunken  gardens  and  pergolas.  The  per- 
golas   have    electric    lamps    set    in    the 


THE   MAIN   ENTRANCE    TO    SONNENBERG 


acres,    and   about    75    acres    are    within 
walls. 

Beginning  at  the  main  entrance,  elec- 
tricity plays  an  important  part  in  the  il- 
lumination of  the  gardens.  The  two 
lights  at  the  great  iron  gateway  are 
monster  tungsten  lamps.  Along  the 
pathway  leading  to  the  Japanese  Gar- 
den are  stone  lanterns  on  pedestals, 
modeled  after  the  Oriental  pagoda,  each 
equipped  with  eight  candlepower  cluster 


beams  and  covered  with  a  crystal,  while 
the  pavilions  have  corner  cluster  lights. 

By  night  the  gardens  may  be  beauti- 
fully illuminated  and  the  power  is  fur- 
nished from  Niagara  Falls. 

The  estate  is  the  property  of  Mrs.  F. 
F.  Thompson  of  New  York,  and  Son- 
nenberg is  her  summer  home.  On  days 
when  the  "rounds  are  open,  hundreds  o\ 
people  motor  from  distant  cities  to  visit 
these   famous  gardens. 
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A  Marshmallow  Roast 


A  marshmallow  roast  appeals  to  every 
woman  with  a  sweet  tooth.  An  electric 
toaster  stove  affords  the  safest  and  most 
convenient  method  of  preparing  such  a 
feast.  Nearly  every  one  remembers  the 
burned  fingers  or  flushed  face  one  always 
acquired  trying  to  brown  the  marshmal- 


AN   APPEAL   TO    THE    WOMAN    WITH    A   SWEET    TOOTH 

lows  before  an  open  fire,  but  with  an 
electric  stove  there  are  no  burned  fingers. 
Here  the  heat  is  localized,  and  this  is  a 
great  advantage.  Instead  of  sending  a 
goodly  proportion  of  the  heat  into  the 


room,  all  the  heat  is  concentrated,  leav- 
ing the  surrounding  atmosphere  cool  and 
pleasant. 

Fudge  may  also  be  just  as  easily  made 
on  the  electric  toaster  stove.  Boil  one 
cup  of  milk  and  two  cups  sugar  in  a 
saucepan  placed  directly  on  the  toaster 
stove  heater.  Add  two  squares  grated 
chocolate  or  five  tablespoons  cocoa  and 
boil  until  a  few  drops  of  the  mixture  will 
harden  in  water.  Turn  off  the  current, 
add  a  tablespoon  of  butter,  and  flavor 
with  vanilla.  Then  beat  until  the  fudge 
begins  to  sugar  and  pour  out  into  a  but- 
tered pan.    Mark  into  squares. 

Marketing  by  Telephone 

Go  into  a  grocery   store  and   see  the 
women  there  plodding,  about  among  the 
foods,  sweeping  up  the  floor  with  their 
skirts    that    but    recently    were    dragged 
along,  the  streets.  Watch 
them  fingering,  smelling 
and     tasting,     worrying 
and  puzzling  over  what 
to  buy  and  what  not,  and 
then  ask  yourself  if  the 
home    method    of    shop- 
ping over  the  telephone 
is  not  the  saner. 

The  telephonic  mar- 
keter can  take  her  choice 
of  the  places  at  which 
she  may  care  to  trade. 
She  may  go  near  or  far, 
to  a  big  store  or  the  lit- 
tle store.  She  may  trade 
in  the  heart  of  the  busi- 
ness district  just  as 
handily  as  at  the  corner 
grocer's. 

A  girl  at  a  telephone 
can  take  down  more  or- 
ders in  five  minutes  than 
a    clerk    can    secure    in 
an  hour.     Think  of  the 
time,  trouble  and  clerk  hire  this  saves, 
to  say  nothing  of  the  protection  of  the 
grocer's   stock.      One   sampling,   curious 
woman  can  finger  more  profits  off  a  stock 
of  produce  than  can  be  made  up  in  a 
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dozen  sales.  A  telephone  in  a  grocery 
store,  meat  market  or  shop  of  any  kind 
is  worth  half  a  dozen  ordinary  clerks. 


Electric    Milk   Warmer 


It  doesn't  take  an  electric  milk  warmer 
long  to  win  favor  with  mothers.  No 
flame,  no  soot,  no  odor — nothing  but 
heat,  and  that  is  all  on  the  inside.  How 
much  better,  how  much  easier,  than 
going  to  the  stove  and  lighting  a  fire ! 
The  Westinghouse  wanner  is  an  abso- 
lutely safe  utensil  to  use  at  the  bedside. 
It  is  also  good  for  many  other  purposes. 
It  will  boil  a  pint  of  water  in  six  minutes. 
It  is  very  convenient  when  you  need  hot- 
ter water  than  you  can  get  from  the 
faucet. 


CLEAN    ELECTRIC    HEAT— NO     FLAME     OR    SOOT 


Do  You  Believe  in  Signs? 

"I  would  like  to  give  a  Hallowe'en 
party,"  ventured  little  Mrs.  Watson 
timidly.  "The  Jack  o'  Lanterns  are  such 
fun  and  now  that  the  house  has  been 
wired,  I  think  I  could  manage  some 
unique  effects   in    illumination." 

"Um-m-m,"  remarked  her  husband, 
immersed  in  the  morning  paper.  He  did 
not  mean  to  be  discourteous,  but  he  was 
always  absorbed  in  business  or  deep  in 
the  political  news  of  the  day. 

"And   there's    something   else   on    my 
mind,"   said   Mrs.  Watson,  plucking,  up 
courage.     "The  gas  range  is  acting  up 
very  badly  and  if  I   can't  have  another 
range  just  yet,  I  wish  I  could 
have  some  of  those  lovely  elec- 
tric utensils  I  saw  in  a  window 
down  town.  ,  A   chafing  dish 
would    help    me    out    Sunday 
evening  with   the   tea,   and   a 
toaster     would     be     fine     for 
breakfast,    or,    better    still,    a 
toaster  stove — " 

Mr.  Watson  jumped  up 
from  the  table,  hastily  kissed 
his  enthusiastic  little  wife, 
and  hurried  out  of  the  room, 
with  her  wistful  words  ring- 
ing, in  his  ears. 

"Seems  like  women  are  al- 
ways   thinking    of    something- 
nowadays  and  never  content- 
ed with  what  they  have,"  he 
grumbled.      "Time     w  a  s 
when    they    cooked    in    a 
fireplace  with  a  single  iron 
pot,  but  now — "  a  passing 
street    car    absorbed    him 
and    the    balance    of    the 
thought. 

When  the  car  stopped 
down  town,  and  Mr.  Wat 
son  alighted,  ho  found 
himself  almost  directly  in 
front  of  a  most  attractive 
window.  Just  at  the  psj  - 
chological  moment  there 
Hashed  across  his  troubled 
vision  these  words  : 
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DO    YOU     BELIEVE    IN     SIGNS? 

There  it  was  winking  at  him  from  the 
window  in  little  electric  letters  of  fire 
and  below   flashed  another   sign : 

COOK  WITH  ELECTRICITY 

Mr.  Watson  hurried  on,  but  all  day 
in  the  office  the  little  letters  of  fire  winked 
at  him  surreptitiously  from  musty  law 
books,  and  the  wistful  words  of  his  wife 
rang  in  his  ears  persistently. 

The  next  morning  he  deliberately 
paused  before  the  attractive  window  and 
studied  the  contents. 

"It  does  beat  all,  what  they  do  get 
up  nowadays,"  muttered  Mr.  Watson.  "I 
wonder  what  they  are  for.    I  believe — 

DO   YOU    BELIEVE   IN    SIGNS? 

The  little  illuminated  sign  flashed  and 
winked  at  him,  until  he  hurried  away. 

The  third  morning  he  paused  before 
the  window  again,  not  that  he  intended 
to  buy,  oh,  no,  but  somehow,  the  saucy 
signs  had  caught  his  eye — 

GOOD  MORNING ! 
COOK  WITH  ELECTRICITY 

That  was  the  way  the  sign  talked  day 
after  day.  On  the  fifth  day  Mr.  Watson 
walked  into  the  store,  just  to  look  around. 
Not  that  he  intended  to  buy — 

That  evening  when  he  went  home  there 
was  a  bulky  parcel  under  one  arm.  When 
Mrs.  Watson  opened  it,  she  found  a 
toaster  stove  with  cord  and  switch. 

"How  did  it  ever  happen,"  she  cried, 
giving  the  donor  a  hug.  "What  made 
you  think  of  it?" 

"I  really  can't  account  for  it,"  laughed 
her  husband,  "unless  it  means  that  I  have 
come  to  believe  in  signs." 

The  Cut-out  Switch 


Many  of  the  new  electric  utensils  are 
equipped  with  a  cut-out  switch.  If  the 
utensil  is  attached  to  an  overhead  elec- 
tric light  socket,  this  switch  obviates  the 
necessity  of  reaching  up  to  turn  off  the 
current  or  pulling  the  plug  from  the 
utensil.  The  on-and-off  switch  is  used 
on  the  one-heat  utensils,  but  the  three- 
heat  utensils  must  have  a  regular  cut- 
out switch  made  especially  for  the  utensil. 


Sterilization  of  Drinking  Water 
by  the  Violet  Ray 

A  plant  for  the  sterilization  of  150 
gallons  per  hour  of  Lake  Michigan 
water  by  violet  rays  is  in  operation  in 
Chicago.  The  water  is  used  to  supply 
water  coolers  for  drinking  purposes  in 
office  buildings  and  homes.  The  process 
consists  of  coagulation,  sedimentation, 
double  filtration  and  sterilization  by  vio- 
let rays.  These  rays  are  emitted  from 
a    Cooper-Hewitt   quartz   tube    mercury 


WATER    STERILIZING    PLANT 

vapor  lamp.  The  ordinary  small  size 
lamp  is  enclosed  in  a  cylindrical  case. 
The  glass  globe  ordinarily  used  to  cut 
out  the  violet  rays  is  omitted  and  a  five 
gallon  copper  cylinder  is  substituted. 
The  best  results  are  obtained  when  the 
mercury  vapor  tube  is  placed  two  and  a 
half  inches  above  the  surface  of  the 
water. 
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Water  from  the  city  mains  enters  a 
closed  settling  tank,  receives  a  small  dose 
of  coagulant  and  is  given  several  hours' 
sedimentation.  It  then  enters  a  second 
filter  and  received  a  one-half  dose  of 
coagulant.  The  water  then  enters  the 
top  of  an  ordinary  galvanized  iron  60 
gallon  tank  open  to  the  atmosphere  and 
passes  out  at  the  bottom  to  the  steril- 
izer. As  long  as  the  filter  delivers  a  per- 
fectly clear  effluent,  perfect  sterilization 
is  practically  effected. 

Another  sanitary  precaution  consists 
of  periodic  cleansing  and  sterilization  of 
the  porcelain  jar  by  a  portable  violet  ray 
lamp  which  is  carried  from  office  to 
office,  or  home  to  home,  and  adjusted 
over  the  jar  for  five  minutes,  while  con- 
nection is  made  to  an  electric  light 
socket.  The  system  has  been  approved 
by  the  Chicago  Board  of  Health,  after  a 
thorough  test. 

The   Flexilyte    Lamp 

The  new  Flexilyte  for  automobile 
users  is  a  portable  extension  light  in 
which  the  cord  may  be  pulled  out  to 
any  desired  length  and  wound  up  again 
inside  the  case  after  using.  Camping 
parties   will  find  the   Flexilyte  just   the 


FLEXILYTE  LAMP 

thing  for  lighting  the  shack  or  tent  from 
the  automobile  batteries.  When  tour- 
ing, it  can  be  used  to  illuminate  guide 
posts,  study  maps  by,  or,  if  you  drop 
something  in  the  road,  you  can  put  a 
little  battery  into  your  pocket  and  carry 
the  light  as  far  as  you  like.  A  sudden 
shower  that  catches  you  en  route  will 
not  throw  the  car  in  gloom  if  you  have 
a  Flexilyte  to  hang  up  on  the  top  and 


cheer  the  occupants  of  the  machine. 
The  flexible  cord  winds  up  inside  the 
casing  on  the  same  principle  as  a  tape 
measure.  With  a  suitable  plug  attach- 
ment in  place  of  the  clips  on  the  end 
of  the  cord,  the  light  is  very  convenient 
in  the  house.  Mothers  feel  perfectly 
safe  with  a  Flexilyte  in  the  nursery,  for 
there  is  no  danger  of  fire  even  if  it  is 
upset  or  dropped  on  the  floor.  Artists 
can  hang  the  light  over  the  easel  or  set 
it  up  on  the  drawing  board.  Amateur 
photographers  use  it  with  a  red  bulb  for 
developing. 

Electricity  and  the  "New  Atti- 
tude" Toward  Disease 

Modern  medicine  seeks  to  study  and 
to  know  the  methods  by  which  nature 
fights  disease  and  endeavors  to  overcome 
it.  When  Pasteur  made  the  discovery 
that  many  serious  ailments  are  trans- 
mitted by  means  of  microbes  it  became 
apparent  that  it  was  of  the  greatest  im- 
portance to  prevent  such  maladies  from 
gaining  a  foothold,  or,  better  still,  to 
prevent  them  entirely.  Hence  has  arisen 
what  has  been  well  termed,  "the  new  atti- 
tude toward  disease."  The  old  time  heal- 
ing art  has  become  the  "art  of  preventing 
disease"  or  the  "art  of  maintaining 
health." 

In  addition  to  the  valuable  vaccines 
and  antitoxins  which  check  the  ravages 
of  certain  dread  diseases,  a  new  and  po- 
tent factor  is  proving  its  great  efficacy 
as  an  agent  in  helping  nature  to  fight 
disease.  Electrical  forces  and  animal 
serums  and  extracts  are  the  remedies 
for  the  future  in  fighting  diseases  now- 
called  incurable.  Electricity  is  the  most 
flexible,  controllable  and  convertible  form 
of  energy  known,  consequently  it  is  fre- 
quently used  as  the  medium  for  the  pro- 
duction of  other  forms  of  energy  that 
have  been  found  valuable  in  therapeutics. 

In  a  great  many  of  the  sanitariums 
where  the  "new  attitude"  takes  definite 
form,  electricity  plays  an  important  part 
in  diagnostic,  preventive  and  curative 
measures.     An  excellent   example  is  the 
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ENJOYING   A    'STATIC    BREEZE"    IN    THE    ELECTRIC    TREATMENT    ROOM 


one  at  Clifton  Springs,  N.  Y.  The  elec- 
tric treatment  room  is  a  model  in  the  line 
of  complete  equipment  for  electro-thera- 
peutics. Two  static  machines,  high  fre- 
quency apparatus,  the  electric  light  cabi- 
net, the  sinusoidal  currents,  the  X-Ray, 
the  blue  light,  galvanic  and  faradic 
battery,  the  motor  driven  vibrator,  are 
all  to  be  found  here.  The  thera- 
peutic lamp  and  massage  vibrator  are 
both  widely  known  and  used  in  the 
medical  profession  in  the  prevention 
and  cure  of  diseased  conditions. 

The  sinusoidal  current  is  a  compara- 
tively recent  innovation  in  medicine  and  it 
is  doing  wonderful  work  in  deep  seated 
conditions,  especially  where  internal  med- 
icine is  not  so  successful.  This  current 
is  applicable  where  the  large  heavy  mus- 
cles are  dormant ;  that  is,  the  involuntary 
muscles. 

The  latest  development  of  the  electric 
current  for  medical  purposes  is  the  use 
of  high  frequency  currents.  The  dis- 
covery of  the  curative  properties  of  these 
currents    is    due    to    the    work    of    Dr. 


D'Arsonval,  a  French  physician.  His 
discoveries  in  this  line  are  of  such  im- 
portance that  he  has  been  called  the 
"father  of  high  frequency."  It  is  the 
conviction  of  many  who  have  used  these 
currents  that  they  are  destined  to  be  as 
indispensable  in  the  cure  of  stubborn 
chronic  diseases  as  is  the  X-ray  in  diag- 
nosis. 

It  is  of  interest  to  see  just  how  the 
electric  current  acts  on  arterial  diseases 
because  there  is  a  well  known  dictum 
in  medical  circles  that  "a  person  is  as  old 
as  his  arteries."  Hypertension,  or  ar- 
terial tension  above  the  normal,  varying 
with  individual  characteristics  and  hab- 
its of  life,  is  noted  to  precede  struc- 
tural changes,  and  a  study  of  the  aver- 
ages shows  that  with  advancing  years 
the  changes  become  more  marked  and 
resisting ;  that,  is  there  is  more  resistance 
in  the  circulatory   channels. 

The  symptoms  present  in  this  disease 
are  certain  poisonous  conditions,  in- 
creased internal  resistance,  high  blood 
pressure,  solidified  lime  deposits,  dilata- 
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tion  of  the  arteries,  faulty  elimination  of 
carbon  dioxide  and  the  constructive 
process  of  tissue  building  is  hampered. 
Now  consider  the  action  of  high  fre- 
quency auto-condensation  current  on 
such  conditions:  First,  it  has  a  more 
powerful  action  on  all  forms  of  germ 
life  than  any  other  form  of  electricity; 
the  high  frequency  current,  by  reason 
of  the  enormous  number  of  oscillations 
per  sectind  (considerably  over  one  mil- 
lion) causes  the  blood  corpuscles  to  al- 
ternately contract  and  relax  in  such  a 
way  as  to  create  a  molecular  massage, 


this  massage  having  a  tendency  to  lower 
the  increased  resistance  very  materially ; 
the  use  of  a  blood  pressure  apparatus 
before  and  after  treatment  shows  the 
fall  of  pressure ;  numerous  experiments 
have  proved  that  the  high  frequency  cur- 
rent has  the  property  of  dissolving  lime 
substance,  so  the  current  would  naturally 
have  the  same  effect  on  the  lime  deposit 
which  has  attached  itself  to  the  arterial 
walls ;  as  this  lime  deposit  is  dissolved 
and  the  blood  pressure  lowered,  the  ar- 
terial walls  regain  their  normal  diameter 
and  elasticity. 


ROAST  YOUNG  PIG 


It  is  interesting  to  contrast  the  primitive  cooking  operations  shown 
above  with  those  of  the  modern  kitchen  in  our  own  country.  Roast  pig 
as  prepared-by  Philippine  women  may  possibly  taste  just  as  well  (to  the 
natives)  as  if  it  were  prepared  in  the  most  modern  electric  range  or  fireless 
cooker.  But  it  seems  to  require  the  attention  of  several  members  of  the 
family  to  turn  the  unwieldly  spit  and  to  look  on  with  hungry  glances  while 
the  slowly  swelling  pig  revolves  above  the  smoking  coals.  Neither  can 
this  process  be  considered  as  embodying  the  principle  of  localized  appli- 
cation of  heat,  which  is  so  effectually  employed  in  electric  cooking.  For 
in  this  case  most  of  the  energy  goes  into  heating  up  a  half  acre  lot,  and 
a  very  little  into  the  pig. 
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Electric  Comb  for  Drying  Hair 

The  new  Pelouze  electric  comb  is  a 
device  appreciated  by  the  ladies  for 
quickly  drying  the  hair  after  shampoo- 
ing. The  comb  is  part  of  a  curling  iron, 
the  latter  being  ready  for  use  by  remov- 


COMBINED    COMB    AND    CURLING    IRON 

ing  the  comb.  The  heater  and  cord  are 
made  to  revolve  together  so  that  the  cord 
does  not  kink  while  in  use.  The  tem- 
perature is  so  regulated  in  the  heater 
that  it  will  not  burn  the  hair.  The  comb 
may  also  be  had  without  the  curling  iron 
or  the  curling  iron  may  be  purchased 
without   the   comb   attachment. 


Hints  for  Using  a  Toast  Stove 

COUNTRY  FRIED   HAM 

Use  the  toaster  stove  plate  turned  up- 
side down  so  as  to  form  a  tray.  Turn  on 
the  current  and  allow  the  toaster  stove 
to  stand  until  the  tray  becomes  very  hot. 

Put  in  thin  slices  of  raw  or  boiled  ham 
and  turn  frequently.  When  nearly  done, 
sprinkle  with  pepper  and  pour  a  half  tea- 
spoonful  of  water  on  each  slice. 

LAMB    CHOPS 

Use  the  toaster  stove  plate  turned  up- 
side down  so  as  to  form  a  tray.  Turn  on 
the  current  and  allow  the  toaster  stove 
to  stand  about  four  minutes  so  that  the 
tray  becomes  very  hot. 

Put  in  the  chops  and  sear  both  sides 
quickly ;  turn  them  frequently  as  they 
cook.  Just  before  serving,  butter,  salt 
and  pepper  them. 

GRILLED  SWEET  POTATOES 

Use  the  plate  of  the  toaster  stove 
turned  upside  down  so  as  to  form  a  tray. 
Turn  on  the  current,  and  when  the  tray 
becomes  hot,  butter  it  and  drop  in  large 


thin  slices  of  cold  boiled  sweet  potatoes. 
Turn  the  slices  occasionally  and  cook 
until  nicely  browned.     When  nearly  fin- 
ished, sprinkle  with  sugar. 

Table  Fan  with  Fern  Dish 


A  novel  and  artistic  design  of  electric 
table  fan  is  seen  in  the  accompanying 
illustration,  so  constructed  that  all  parts 
of  the  table  and  room  receive  an  equal 
distribution  of  air.  The  deflector  causes 
a  continuous  direct  breeze  on  all  sides, 
this  result  being  impossible  to  achieve 
with  any  other  form  of  electric  fan. 

This  device  is  most  efficient  in  its  oper- 


FAN   AND    FERN   DISH    COMBINATION 

ation  and  the  deflecting  plate  forms  a 
convenient  stand  for  a  fern  dish  or  flow- 
ers. The  entire  equipment  is  an  orna- 
ment to  the  table,  being  beautifully  fin- 
ished in  polished  nickel  and  dull  satin  jet. 
A  silk  cord  conducts  the  current  from 
the  plug  of  an  ordinary  lamp  socket  to 
the  universal  electric  motor. 
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An  Interesting  Trick  with  Static 

An  interesting  trick  with  static  elec- 
tricity, which  is  puzzling  even  to  those 
well  versed  in  static,  can  be  performed 
in  the  following  way :  Take  a  saucer 
and  fill  it  half  full  of  water,  and  then 
get  some  fine  dust  such  as  collects  on 
shelves,  etc.,  and  put  it  in  the  saucer  so 
that  it  will  float  on  the  water;  then  rub 
the  end  of  your  finger  on  your  hair  and 


repel  each  other,  in  this  case  the  finger 
repelling  the  dust. — Charles  Olsson. 

Model  Electrically  Driven  Shop 

The  Narragansett  Electric  Lighting 
Company  of  Providence,  R.  I.,  has  on 
exhibition  in  its  offices  a  model  motor 
driven  shop.  The  purpose  of  the  exhibit 
is  to  advertise  the  company's  facilities, 
for    installing    and    operating    electric 


MODEL   ELECTRICALLY   DRIVEN    SHOP 


dip  it  into  the  water,  and  you  will  notice 
the  dust  will  all  keep  away  from  your 
finger.  Then  dip  the  finger  of  your  other 
hand,  without  rubbing  it  on  your  hair, 
and  you  will  notice  that  the  dust  will  not 
keep  away  as  before. 

By  not  telling  the  spectators  that  you 
must  first  rub  your  finger  on  your  hair, 
and  have  them  try  it,  will  of  course  cause 
no  end  of  wonder.  The  theory  of  this  is 
easily  explained,  as  two  bodies  contain- 
ing a  static  charge  of  the  same  kind  will 


motors.  The  two  story  model  is  six  feet 
long  and  three  feet  high  and  in  miniature 
are  shown  a  pattern  shop,  machine  shop, 
office,  drafting  room  and  electric  ele- 
vator. All  details  even  to  workbenches, 
office  fittings,  small  electric  lights  and 
anti-spitting  signs  arc  presented.  The 
miniature  tools,  20  in  number,  arc  motor 
driven.  With  the  exhibit  is  a  neatly  pre- 
pared and  framed  statement  recording 
the  fact  that  the  company  ha-  over 
18,000  horsepower  in  motors   in   service. 
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The  Electrascore 


Prof.  R.  A.  Nokes  has  put  another  in- 
vention on  the  market  and  in  the  light 
of  its  usefulness  to  the  baseball  fan  it 
has  at  once  struck  public  favor.  This  is 
the  Nokes  Electrascore,  which  has  been 
successfully  demonstrated  and  exhibited 
in  reporting  public  games. 

The  board  is  16  by  16  feet,  with  fig- 


figures  are  electric;  those  for  the  in- 
nings, balls,  outs,  and  strikes  being  four- 
teen inches  tall  and  the  solid  circle  of 
illumination  for  the  first  and  second 
halves  of  the  innings  having  a  diameter 
of  six  inches.  The  names  of  the  players, 
arranged  on  either  side  of  the  field  be- 
low the  city  they  represent,  are  in  black 
letters  on  portable  white  slats,  which  are 
inserted    in    grooves,    easily    adjustable. 
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THE   ELECTRASCORE,    LATEST   BASEBALL   SCORE   BOARD  FOR   THEATERS 


ures,  names  of  players  and  their  respect- 
ive assignments,  names  of  contesting  or- 
ganizations, etc.,  of  such  size  that  they 
can  be  plainly  read  from  any  part  of  a 
theater.  The  actual  field  is  of  a  strong 
wire  screening,  painted  green,  with  the 
diamond  broadly  outlined  in  terra  cotta. 
Beyond  this  the  board  is  black  with 
ample  space  for  the  various  plays  of  the 
game   in    white   lettering.      All   movable 


From  these  radiate  white  arrows  towards 
the  field  where  stand,  on  the  screening, 
the  electric  men,  so  to  speak,  in  the  form 
of  white  lights  three  inches  square. 

It  is  the  field  itself  that  is  the  most 
fascinating  and,  with  its  skillful  arrange- 
ment of  lights,  the  most  unique.  Be- 
neath that  screening  is  a  network  of 
more  than  a  thousand  lights  of  varying 
colors   and   thousands   of    feet   of   wire. 
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The  chief  "advantage  that  the  Electra- 
score  has  over  other  electric  score  boards 
is  that  every  play  or  movement  of  ball 
or  man  is  shown  in  actual  running  opera- 
tion in  all  detail,  not  merely  the  final  re- 
sult. For  instance,  after  the. men  are 
stationed  at  their  various  places  in  the 
field,  each  man  of  the  opposing  organiza- 
tion walks,  as  a  white  light,  from  oppo- 
site his  name  along  the  diamond  to  the 
bat  in  a  rather  human  like  manner. 
Then,  as  the  player  proceeds  about  the 
field  in  runs,  etc.,  he  assumes  a  green 
color  of  the  same  size,  being  thus  readily 
distinguished  from  the  white  light  men 
of  the  bases,  etc.,  and  the  red  light  ball. 

The  ball,  a  red  square  light  three 
inches  square,  moves  along  the  field  in 
a  continuous  line  from  every  man  han- 
dling it,  its  course  from  pitcher  to  batter 
being  particularly  well  designated  as  to 
balls  and  strikes,  also  its  movements  upon 
the  field.  When  a  man  has,  completed 
his  play  he  assumes  a  white  light  and 
proceeds  back  to  his  place  beside  his 
name.  Nor  do  the  men  at  the  bases 
remain  stationary  or  merely  disappear. 
They  scramble  about  after  the  ball  or 
men  in  a  most  interesting  manner.  Even 
the  consultation  of  one  player  with  an- 
other is  recorded  on  the  Electrascore. 
No  movement  whatever  is  lost.  It  was 
this  very  detail  that  Prof.  Nokes  was 
desirous  of  securing  and  it  is  this  very 
feature  that  marks  the  essential  differ- 
ence with  other  score  boards. 

The  Electrascore  contains  1,500  lights, 
23,000  feet  of  wire  and  has  a  weight  of 
a  ton.  It  is  built  primarily  for  a  theater 
show,  though  it  can  be  used  in  the  open 
if  desired.  The  rear  of  the  exhibition 
board  is  a  harmonious  collection  of 
electric  wires,  cutoffs,  contacts,  levers, 
stops,  etc.,  for  manipulating  the  different 
plays  and  players  of  the  game.  Here  is 
also  a  small  copper  table,  a  counterpart 
of  the  large  display  board,  on  which  all 
movements  are  made  by  electric  contact 
as  received  by  wire  from  the  city  of 
action  and  thence  transmitted  to  the 
board  viewed  by  the  audience. 


Lead  Pipe  Storage  Battery 

One  morning  the  plumber  came  to 
our  house  to  do  some  lead  work  with 
the  water  pipes.  He  gave  me  about  two 
feet  of  half  inch  lead  pipe.  I  cut  the 
pipe  in  two  and  placed  the  ends  in  a 
Mason  quart 
jar;  separating 
the  two  pieces 
of  pipe  by  a 
small  piece  of 
wood.  I  then 
connected 
wires  to  each, 
and  filled  the 
jar  with  ten 
parts  of  water 
to  one  part  of 
sulphuric  acid. 
The  battery 
was  then 
charged  for  a 
day  by  my  eight  volt,  half  ampere  dyna- 
mo. The  battery  proved  so  efficient  that 
I  used  it  for  our  front  door  electric  bell. 
— J.  W.  Quimby. 

Energy  from  the  Lines  of  Force 

An  interesting  experiment  may  be  per- 
formed with  apparatus  connected  up  as 
in  the  diagram.  Wind  two  layers  of 
No.   18  insulated  copper  wire  around  a 


mmmm 


Lamp 


Battery 


Key 

BuTTOM 

ENERGY  FROM  LINES   OF  FORCE 

large  iron  bolt.  Connect  a  two-volt  lamp 
as  shown.  Press  the  key  and  the  lamp 
brightens    up,    then    takes    on    a    steady 
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glow.  Open  the  key  and  the  lamp  bright- 
ens and  burns  for  a  moment  before  go- 
ing out.  This  effect  is  due  to  the  lines 
of  force  in  the  bolt  and  coil  which  at 
the  start  are  built  up  and  which  later 
send  energy  into  the  lamp  as  the  key  is 
opened  and  the  lines  die  out. — Row- 
land G.  Hazard. 


Dust  Pictures 


Rectifier 


For  the  operation  of  shunt  wound 
motors,  spark  coils  for  plating,  and  for 
charging  storage  cells,  direct  current  is 
required.  For  such  service,  an  electro- 
lytic rectifier  may  be  very  easily  con- 
structed. A  number  of  concerns  furnish 
the  aluminum  and  lead  plates  ready  for 
use.  Narrow  glass  receiving  jars  set  in  a 
row  and  properly  spaced  hold  a  solution 
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RECTIFIER 

of  sodium  phosphate.  A  teaspoonful  of 
sulphuric  acid  is  added  to  each  jar  of  the 
liquid. 

The  connections  for  a  four  cell  set  to 
a  no  volt  alternating  current  circuit  are 
shown  in  the  drawing.  When  first  con- 
nected, the  rectifier  may  not  operate 
properly.  A  sort  of  "forming"  process 
must  be  gone  through  with.  This  may 
require  but  five  minutes,  and  possibly 
in  some  other  cases  an  hour. — W.  G. 
Paulson. 


One  of  the  properties  of  light  is  its 
negative  atoms  of  electricity  and  their 
ability  to  produce  an  electric  current  un- 
der certain  conditions.     When  light  falls 


DUST-PICTURE     SUPPOSED     TO    BE     THE     RESULT 
OF   PHOTO-ELECTRIC    ACTION    OF    SUNLIGHT 

on  a  zinc  plate,  for  instance,  very  small 
charges  of  electricity — electrons — escape 
from  the  plate.  The  departure  of  these 
little  particles  results  in  the  plate  becom- 
ing positively  charged.  Ultra-violet  or 
photo-chemical  rays  are  in  general  more 
active  than  visible  rays  of  light.  This 
phenomenon  is  known  as  the  photo- 
electric effect. 

It  is  highly  probable  that  the  photo- 
graph reproduced  herewith  represents 
one  of  the  interesting  results  of  the 
photo-electric  effects  of  sunlight.  This 
half-tone  was  made  from  a  photograph  of 
a  "dust-picture"  discovered  by  William  J. 
Hammer  a  number  of  years  ago  A  pic- 
ture which  had  hung  in  a  frame  for  eight 
years  was  being  removed  from  its  frame, 
when  a  faint  dust-picture  was  discovered 
on  the  glass.     The  glass  had  been  quite 
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close  to  the  picture,  but  not  quite  in  con- 
tact. After  some  difficulty,  the  faint 
dust-picture  was  successfully  photo- 
graphed. The  lighter  portions  of  the 
half-tone  represent  dust,  while  the  darker 
portions  are  due  to  less  or  no  dust.  The 
irregularities  and  scratches  are  due  to 
finger-marks  on  the  dust-picture,  made 
when  the  glass  was  being  removed  from 
the  frame. 

The  dust-picture  is  supposed  to  be  the 
result  of  the  photo-electric  action  of  sun- 
light. The  charged  electrons  which  are 
expelled  from  the  silver  and  silver  com- 
pounds in  the  original  photograph  very 
likely  carry  dust  to  the  glass.  Other, 
dust-pictures  have  been  discovered  and 
no  doubt  many  have  been  unknowingly 
destroyed. 

Indian  Boys  Advertise  Electricity 

W.  C.  Duncan,  manager  of  the  New 
Business  Department  of  the  Lawrence 
(Kan.)  Railway  and  Light  Company, 
sends  us  the  accompanying  picture  of  an 
effective  advertising  scheme  employed  by 
the  company.  A  band  composed  of  36 
Indian  boys,  who  attend  Haskell  Insti- 
tute, in  Lawrence,  was  taken  over  the 
entire  system  in  a  special  car.  People  all 
along  the  route  were  called  to  their  front 
doors  by  the  music  and  of  course  could 
not  help  but  read  the  large  signs  carried 
on  each  side  of  the  car,  all  of  which  was 
calculated  to  impress  upon  them  the  fact 
that  their  city  had  an  up  to  date,  hustling 
electric  company. 


"Drop  in  a  Good  One,  Please" 

Joe  and  Wesley  were  slick  ducks  and 
were  proud  of  it.  They  didn't  live  in  the 
country.  They  were  wise  guys  and  game 
sports.  They  wore  checked  shirts  and 
red  ties,  and  each  had  a  cigarette  tilted 
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upward  in  his  mouth.  They  stepped  into 
a  telephone  booth  and  Joe  called  "Main 
4-9-7-2."  Presently  the  operator  said, 
"Drop  in  a  nickel,  please." 

"Say,  Wes,"  suggested  Joe,  feeling  in 
his  pocket,  "here's  a  good  chance  to  work- 
off  that  plugged  nickel." 

Wes  dropped  the  plugged  nickel.  The 
bell  rang  clear  enough,  but  no  answer 
came  over  the  line — 
nothing  except  the  oper- 
ator's pleasant  voice, 
saying,  "That  nickel  was 
plugged.  Drop  in  a  good 
one,  please."  Joe  gasped. 
then  dropped  in  a  good 
nickel  and  had  his  talk. 
"Say,  Wes,"  he  whis- 
pered, as  they  left  the 
booth,  "do  you  reckon 
that  gal  could  see  the 
plug  in  that  nickel  all  the 
way  from  the  exchange. 
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Federal  Wireless  Station  at  Central  Point,  Ore. 


By  P.  J.  O'GARA 


The  Federal  Telegraph  Company  of 
San  Francisco,  Calif.,  now  has  in  opera- 
tion a  wireless  station  at  Central  Point, 
Oregon,  which  is  approximately  midway 
between  Portland  and  San  Francisco. 
This  station  is  a  part  of  the  system  which 
connects  the  most  northerly  points  with 
the  southern  points  on  the  Pacific  Coast, 
and  is  one  of  the  fourteen  stations  now 
in  operation. 

The  Federal  Wireless  Company  is  one 
of  the  three  companies  making  use  of  the 
Poulsen  system.  The  other  companies 
are  the  Continental  syndicate,  which  is 
working  the  European  continent;  the 
other  is  an  English  and  Canadian  com- 
pany, later  taken  over  by  Danish  capital. 
The  Federal  Telegraph  Company  has 
acquired  the  exclusive  rights  for  the 
United  States,  Alaska,  Cuba,  Panama, 
Porto  Rico,  Hawaiian  Islands  and  the 
Philippine  Islands,  as  well  as  the  foreign 
rights  of  Poulsen,  of  Copenhagen.  The 
company's  laboratories  are  at  Palo  Alto, 
Calif. 

The  new  station  in  Southern  Oregon 
was  erected  at  an  approximate  cost  of 
$50,000.  It  is  situated  on  the  floor  of 
the  Rogue  River  Valley  at  an  approxi- 
mate elevation  of  1,275  feet>  with  the 
surrounding  country  rising  to  elevations 
of  between  6,000  and  7,000  feet.  The 
station  is,  therefore,  situated  in  a  depres- 
sion of  about  4,700  to  5,700  feet,  the  dis- 
tance from  the  station  to  the  surround- 
ing elevated  country  being  all  the  way 
from  25  to  30  miles.  However,  no  diffi- 
culty has  been  encountered  on  account  of 
the  topographical  features  surrounding 
the  station. 


The  towers  supporting,  the  antenna 
are  of  select  fir.  They  are  triangular 
in  form,  stand  upon  solid  concrete  foun- 
dations, are  firmly  braced  and  trussed, 
and  rise  to  a  height  of  304  feet,  their 
distance  apart  being  550  feet.  Heavy 
cables  properly  insulated  so  as  to  pre- 
vent absorption  of  energy  keep  the  towers 
perpendicular  and  take  up  the  strain  of 
the  two  heavy  messenger  cables  support- 
ing the  directional  antenna,  which  is  of 
the  umbrella  type.  The  messenger  cables 
are  insulated  by  large  bell  shaped  insu- 
lators, and  approximately  36,000  feet  of 
seven  strand  No.  18  phosphor  bronze 
wire  are  suspended  from  them,  passing 
over  two  insulated  cables  known  as  the 
"frame,"  and  finally  to  heavy  copper  rib- 
bons which  are  insulated  from  low  towers 
midway  between  the  main  towers  and 
just  outside  the  instrument  house.  The 
two  parts  of  the  antenna  coming  down 
from  the  frame  to  the  copper  ribbons  do 
not  look  unlike  two  large  fans.  A  single 
broad  ribbon  of  copper  passes  through 
a  heavy  porcelain  insulator  through  the 
wall  of  the  building,  and  is  there  con- 
nected with  the  instruments.  As  the  two 
towers  stand  in  an  east  and  west  line,  it 
will  be  seen  that  the  antenna  has  a  cer- 
tain directional  effect ;  the  purpose  being, 
to  work  with  stations  to  the  north  and 
south. 

The  ground  connection  is  such  as  to 
be  absolutely  reliable.  At  the  bottom  of 
each  pit,  which  was  dug  for  the  purpose 
of  placing  the  tower  foundations,  a  large 
copper  plate  was  placed.  Besides,  sev- 
eral trenches,  radiating  in  every  direc- 
tion from  the  operating  station,  were  dug 
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approximately  two  feet 
deep,  and  in  them  were 
laid  a  number  of  strands 
of  copper  wire,  totalling 
several  thousand  feet. 

All  the  apparatus  used 
is  of  the  Poulsen  type.  The 
station  is  rated  at  i2l/2 
KW,  but  may  develop 
fully  fifteen  KW. '  The 
apparatus  for  sending 
generates  a  500  volt  direct 
current  arc  between  a  cop- 
per anode  and  a  carbon  ca-  |? 
thode  in  an  atmosphere  of 
hydrocarbon  gas.  Alcohol 
vapor  generated  by  a 
small  electric  heater  and 
fed  through  a  tube  to  the 
arc  chamber  is  the  gas 
used.  The  copper  anode 
and  arc  chamber  are 
cooled  by  water  circula- 
tion, which  is  started  au- 
tomatically when  the  arc 
is  struck.  The  arc  is 
burned  in  a  strong  mag- 
netic field  produced  by 
large  electric  magnets  in 
series  with  it.  The  arc  is 
self  striking  by  action  of 
the  "blow-out"  magnets 
on  closing  the  direct  cur- 
rent circuit  for  sending.  Choke  coils 
keep  the  surge  of  the  current  from  the 
line,  thus  preventing  injury  to  the  gen- 
erator. 

The  power  station,  which  is  separated 
from  the  sending  and  receiving  station, 
has  two  motor  generator  sets  which  take 
current  from  the  Oregon-California 
Electric  Power  Company's  lines.  The 
motor  generator  sets  are  of  two  types, 
one  being  a  20  HP,  three  phase,  60 
cycle,  induction  motor  direct  connected 
to  a  I2j^  KW,  direct  current,  compound 
wound  generator  of  550  volts,  with  a 
speed  of  1,250  revolutions  per  minute ; 
the  other  consists  of  a  20  HP,  three 
phase,  60  cycle,  induction  motor  direct 
connected  to  a  shunt  wound,  12^2  KW, 
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direct  current  generator  of  550  volts 
with  a  speed  of  1,800  revolutions  per 
minute.  Besides  these,  an  auxiliary  gas- 
olene power  unit  is  used.  This  consists  of 
a  25  HP.  gasoline  engine  belted  to  a 
compound  wound,  550  volt,  direct  cur- 
rent generator  of  i2l/>  KW  capacity. 
The  engine  speed  is  300  revolutions  per 
minute. 

The  layout  is  such  that  the  three  gen- 
erating sets  are  connected  to  a  switch- 
board which  is  supplied  with  a  wait 
meter,  volt  meter  and  ammeter.  Another 
switchboard  of  practically  the  same  type 
is  placed  in  the  operating  station.  The 
compound  wound  direct  current  gener- 
ators seem  to  be  more  efficient  than  the 
shunt  wound. 
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HOOK-UP    OF    THE    POULSEN    WIRELESS    SYSTEM 


The  interior  of  a  Federal  wireless  sta- 
tion is  more  or  less  a  puzzle  to  the  ama- 
teur who  understands  the  spark  system. 
Although  the  Poulsen  apparatus  appears 
to  be  complex,  it  is,  after  all,  very  simple 
in  operation.  The  Poulsen  system  is 
merely  an  improvement  on  Duddell's 
"singing  arc,"  and  consists  mainly  in 
the  replacing  of  one  of  the  carbon  elec- 
trodes with  one  of  copper,  and  burning, 
the  arc  in  a  strong  magnetic  field  which 
is  surrounded  with  a  hydrocarbon  gas, 
such  as  alcohol  vapor  or  coal  gas.  This 
arrangement,  with  a  condenser  of  small 
capacity,  and  a  large  inductance  in  series 
shunted  around  it,  produces  undamped 
oscillations  of  very  high  frequency, 
reaching  from  a  few  hundred  thousand 
to  more  than  a  million.  The  voltage 
used  to  produce  this  arc  is  about  500 
to  600  volts  direct  current.  The  cop- 
per anode  is  connected  to  the  antenna 
through  a  large  inductance,  and  the  car- 
bon electrode  is  direct  connected  to  the 
earth.  This  forms  the  oscillation  circuit. 
No  condenser  is  used,  although  the  con- 
denser effect  is  nevertheless  produced  by 
the  capacity  of  the  antenna  and  earth. 
The  Morse  key  is  arranged  to  cut  in  a 
few  more  turns  of  inductance  when  it  is 
held  down,  thus  giving  out  waves  of 
greater  length.  Sometimes  a  simple 
Morse  key  of  the  ordinary  type  is  con- 


nected by  a  local  battery  to  a  sounder 
like  instrument  which  acts  as  a  relay 
in  cutting  in  and  out  turns  of  the  in- 
ductance. The  long  wave,  which  is 
known  as  the  working  wave,  is  given  out 
when  the  key  is  depressed,  and  the  short, 
pr  compensating  wave,  when  the  key  is 
up.  The  Central  Point  station  has  a 
wave  of  approximately  3,000  meters  in 
length.  The  new  San  Francisco  station 
has  a  working  wave  of  about  6,000 
meters. 

The  receiving  apparatus  is  very  sim- 
ple and  unique.  The  antenna  is  connected 
to  the  earth  through  a  variable  condenser 
around  which  is  shunted  the  primary  of 
a  loose  coupled  receiving  transformer  or 
inductance.  The  terminals  of  the  sec- 
ondary of  the  receiving,  transformer  are 
connected  through  a  "tikker"  to  a  pair  of 
low  resistance  phones  which  are  in  series 
with  it.  The  two  phones  are  shunted 
around  a  small  fixed  condenser,  which  is 
really  in  series  with  the  tikker.  Across 
the  tikker  and  small  condenser  is  shunted 
a  variable  condenser. 

The  tikker  is  merely  an  interrupter, 
and  was  invented  by  Pedersen,  who  was 
a  colleague  of  Poulsen.  In  its  first  form 
it  consisted  of  two  cross  wires  in  rapid 
vibration,  which  alternately  make  and 
break  the  circuit  similar  to  the  action  of 
the  vibrator  of  an  induction  coil.     It  is, 
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after  all,  nothing  with  an  interrupter  of 
special  adjustment.  The  tikker  now  used 
is  a  small  induction  motor  with  a  brass 
disk  on  one  end  of  the  motor  shaft. 
This  disk  has  a  small  groove  around  it 
in  which  a  piece-  of  spring  wire  runs  as 
the  disk  turns.  The  disk  is  slotted  trans- 
versely around  its  circumference  in  such 
a  way  that  as  it  turns  rapidly  the  wire 
spring  running  in  the  groove  is  caused 
to  vibrate.  The  rate  of  vibration,  or 
make  and  break,  therefore,  depends  upon 
the  speed  of  the  motor  shaft  and  the 
number  of  slots  in  the  disk.  The  disk  is 
connected  to  one  side  of  the  secondary  of 
the  loose  coupled  inductance  and  the  vi- 
brating spring,  to  the  other  terminal,  as 
described  above.  A  very  simple  form  of 
tikker  is  an  ordinary  telegraph  relay  con- 
nected through  resistance  to  a  60  cycle 
alternating  current.  Although  this  would 
tend  to  heat  the  cores  and  coils  of  the 
relay,  if  kept  in  continued  service,  it  will, 
nevertheless,  operate  quite  efficiently  as 
a  tikker. 

The  operation  of  the  receiving  appa- 
ratus is  as  follows :  The  oscillations  re- 
ceived through  the  antenna  charge  the 
variable  condenser  when  the  tikker  is 
open.  When  it  closes,  the  variable  con- 
denser discharges  into  the  small  con- 
denser. Then  when  the  tikker  again 
opens,  the  small  condenser  discharges 
into  the  phones,  causing  the  signals  to  be 
heard. 

As  will  be  seen,  no  detector  is 
used.  The  reason  why  the  ordinary  de- 
tectors cannot  be  used  is  because  the 
waves  have  too  high  a  periodicity;  this 
is  why  amateurs  have  noticed  the  peculiar 
frying  noise  which  is  made  by  the 
Poulsen  arc. 

The  signals  are  read  by  the  discharge 
of  accumulated  energy  in  the  condensers, 
which  accumulation  takes  place  during 
intervals  when  the  tikker  is  open. 

The  Poulsen  system,  by  reason  of 
using  undamped  waves,  operates  night 
and  day  with  the  same  efficiency,  sun- 
light seeming  to  have  no  effect  on  the 
transmission. 


Wireless  on  German  Airships 

The  Telefunken  Company,  of  Berlin, 
Germany,  has  designed  a  special  type  of 
wireless  station  to  be  used  on  the  big 
dirigible  airships  for  which  that  country 
is  noted,  and  which  are  in  actual  service, 


AIR  SHIP  WIRELESS   PLANT   WITH    REEL   FOR 
LOWERING    AERIAL 

carrying    passengers,    principally    sight- 
seers, from  one  city  to  another. 

In  view  of  the  necessarily  limited  di- 
mensions of  the  cars,  the  whole  outfit 
had  to  be  reduced  to  as  small  a  com- 
pass as  possible,  and  was  arranged  in  a 
cabinet  subdivided  by  a  vertical  parti 
tion  into  an  open  front  compartment  and 
a  closed  back  compartment.  The  front 
compartment  contains  such  apparatus  as 
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is  operated  by  hand,  whereas  those  parts 
which,  like  the  self  inductions,  capacities, 
etc.,  require  no  supervision,  are  placed 
in  the  closed  back  compartment.  On  top 
of  the  cabinet  is  installed,  on  four  porce- 
lain insulators,  a  capstan  carrying  an 
aerial  wire  of  phosphor  bronze,  about  650 
feet  in  length.  The  terminals  connected 
to  the  source  of  current  are  fitted  on 
the  right  outside  of  the  cabinet. 

The  phosphor  bronze  aerial  wire  is 
wound  on  the  capstan,  an  insulated  han- 
dle allowing  the  length  corresponding,  to 
the  actual  wave  length  to  be  unwound 
and  lowered  beyond  the  railing  of  the 
car  by  means  of  conveniently  arranged 
pulleys.  A  counter  dial  indicates  the 
length  of  wire  unwound. 

An  antenna  switch  installed  in  the  cab- 
inet allows  the  receiver  to  be  locked 
during  transmission,  while  in  the  receiv- 
ing position  the  same  is  done  with  the 
source  of  current,  thus  eliminating  any 
risk  of  disturbance. 

The  source  of  current  is  an  alternating 
current  machine  directly  coupled  to  its 
exciter;  its  output  is  about  500  watts, 
with  a  frequency  of  about  500  cycles  per 
second.  It  is  operated  by  the  airship 
motor.  A  voltmeter,  as  well  as  the  speed 
and  tension  regulators  and  the  fuses,  are 
installed  in  the  interior  of  the  car.  The 
range  of  this  equipment  is  between  60 
and  120  miles,  and  the  weight  275  pounds. 

Alexander  Wireless  Bill 

The  Alexander  wireless  telegraph  bill, 
which  has  been  under  consideration  by 
the  House  of  Representatives,  was  re- 
cently stricken  from  the  calendar,  and 
there  is  little  probability  that  it  will  pass 
during  the  present  session  of  Congress. 
Representative  Mann  objected  to  a  con- 
sideration of  the  subject  at  this  time  on 
the  ground  that  it  requires  more  study 
and  further  consideration  before  taking 
final  action.  The  government  is  said  to 
be  especially  anxious  to  secure  a  broad 
law  which  will  secure  relief  from  interfer- 
ence with  wireless  communication  by  the 
numerous  amateurs. 


Electrolytic  Interrupter 

The  interrupter  described  is  not  a  new 
type,  but  one  that  can  be  used  as  a 
Wehnelt  or  a  Simon-Caldwell.  It  will 
run  on  as  small  a  current  as  two  amperes. 
Used  with  an  open  core  transformer  or 
coil  wound  for  no  volts,  it  operates 
efficiently. 

The  materials  needed  are :  Battery  jar, 
5  by  7  inches ;   two  feet  of  y2  inch  glass 


- 

U-2" 

k 

«r 

T.. 

,1 

VJL 


FIG.    1.     COVER   OF   INTERRUPTER 

tubing ;  three  large  binding  posts ;  lead 
sheeting  23/2  by  about  10  inches;  inter- 
rupter rod. 

Square  up  a  piece  of  oak  %  by  sYi  by 
jl/>  inches.  Bore  a  half  inch  hole  in  the 
center   and   four   quarter  inch  holes,  as 
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FIG.  2.  ELECTROLYTIC  INTERRUPTER 

shown  in  Fig.  1.  Sandpaper  well,  im- 
merse in  boiling  paraffin  for  five  minutes, 
and  set  aside  to  drip.  Take  the  glass 
tubing  and  break  off  a  piece  seven  inches 
long.  Grasp  both  ends  of  the  tube  and 
place  it  in  the  flame  of  a  Bunsen  burner 
so  as  to  heat  a  spot  about   1^2   inches 
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from  one  end.  Turn  it  continuously  until 
it  changes  to  a  reddish-yellow  color,  then 
remove  quickly  and  pull  apart.  The  tube 
will  be  drawn  to  a  point  at  one  end. 
Break  this  tapering  end  carefully  until 
there  is  a  hole  large  enough  to  allow  the 
rod  to  slide  through.     Heat  this  end  in 


CONNECTIONS  OF  INTERRUPTER 


the  flame  until  the  hole  begins  to  close 
and  thicken.  Remove  from  the  flame  and 
slide  the  rod  into  it.  Only  the  very  tip 
should  project.  Repeat  the  process  until 
the  hole  is  the  right  size.  It  is  important 
that  only  a  very  little  part  of  the  point 
be  exposed.  Upon  this  depends  the  suc- 
cess of  the  interrupter.  Take  a  three 
cornered  file  and  file  a  hole  in  the  tube 
about  an  inch  and  a  half  from  the  upper 
end.  Take  the  lead  sheeting,  which 
should  be  at  least  %  inch  thick,  and  cut 
a  piece  an  inch  and  a  half  by  ten  inches. 
Bore  a  quarter  inch  hole  half  an  inch 
from  one  end,  and  bend  as  shown  in 
Fig.  i. 

Mount  three  binding  posts  in  holes 
(A),  (B)  and  (C),  fastening  the  lead  to 
(A).  Tighten  up  binding,  posts  (A)  and 
(B)  permanently,  but  leave  (C)  loose. 
Push  the  glass  tube  down  through  the 
(half  inch)  hole  until  its  flared  upper 
edge  is  flush  with  the  top  of  the  cover. 
Take  a  piece  of  No.  12  bare  copper  wire 
and  twist  it  into  a  spiral  around  the  inter- 
rupter rod  so  that  the  rod  will  slide 
through  rather  stiffly.  Leave  about  three 
inches  unwound.  Put  the  rod  all  the 
way  down  into  the  tube  and  move  the 
spiral  until  it  is  even  with  the  groove  of 
the  movable  part  of  the  binding  post  (B), 
Fig.  2.  Then  take  the  unwound  wire  and 
twist  it  around  the  groove  in  the  movable 
part  of  binding,  post   (B)   tight  enough 


!o  keep  it  from  wabbling  and  loose 
enough  to  let  it  turn  easily.  It  may  be 
necessary  to  cut  off  portions  of  the  wire 
to  get  the  right  length  to  hold  the  rod 
in  the  center  of  the  tube.  Screwing  the 
movable  part  up  and  down  raises  and 
lowers  the  rod  in  the  tube. 

Get  a  few  inches  of  flexible  lamp  cord, 
scrape  away  the  insulation  at  both  ends 
and  fasten  one  end  to  the  No.  12  wire  and 
bring  the  other  down  through  hole  (D) 
to  binding  post  (C)  and  fasten  it.  Sec 
that  the  lead  plate  is  about  half  an  inch 
from  the  bottom  of  the  jar.  The  tube 
should  not  be  nearer  than  one  and  three- 
eighths  inches  of  the  lead  plate  at  the  end. 
Paint  the  bottom  of  the  cover  with  hot 
paraffin  in  order  to  keep  the  screws  and 
wires  from  corroding.  Mix  one  part  of 
sulphuric  acid  and  nine  parts  of  water, 
always  pouring  the  acid  into  the  water 
very  slowly.  Let  this  cool  and  pour  into 
the  jar. 

Now  put  the  cover  in  place,  screw 
down  the  adjusting  binding  post  tight 
and  shove  the  rod  down  through  the 
spiral  as  far  as  it  will  go.  Screw  up 
the  binding  post  until  the  point  of  the 
rod  is  about  a  quarter  of  an  inch  above 
the  hole.  Connect  the  apparatus  as 
shown  in  Fig.  3. 

It  is  very  advisable  to  have  a  resistance 
in  series  with  the  interrupter  when  try- 
ing it  for  the  first  time,  in  order  to 
prevent  the  fuses  from  blowing  if  some- 
thing is  wrong.  A  good  resistance  con- 
sists of  six  32  candlepower  lamps  con- 
nected in  multiple.  Before  turning  on 
the  current,  screw  down  the  vibrator  on 
the  coil  tight.  Turn  on  the  current.  1  f 
everything  has  been  done  per  instruc- 
tions, a  heavy  flame  should  lea])  the  gap. 
The  interrupter  is  now  running  as  a 
Simon-Caldwell.  If  desired,  it  may  he 
made  to  run  as  a  Wehnelt  by  screwing 
down  the  binding  post  until  the  point  is 
exposed.  A  very  heavy  green  spark  will 
appear  at  the  point  of  (he  rod.  The 
interrupter  should  he  placed  in  a  vessel  o\ 
eold  water  to  keep  it  eool  while  in  opera- 
tion.-- Fern  vnd  I'i neoffs. 


Questions  and  Answers  in  Wireless 

By  A.  B.  COLE 


TUNING    COILS. 

76.  What  is  the  purpose  of  a  timing 
coil? 

A  tuning  coil  is  used  to  vary  the  nat- 
ural wave  lengths  of  one  or  more  cir- 
cuits. A  receiving,  tuning  coil  may  be  ad- 
justed to  give  the  one  or  more  receiving 
circuits  the  same  wave  length  as  that  of 
any  particular  transmitting  station.  A 
transmitting  tuning  coil,  or  sending 
helix,  is  employed  to  give  the  spark-gap- 
condenser  circuit  the  same  wave  length 
as  the  aerial-ground  circuit.  Two  cir- 
cuits are  in  resonance  when  they  have 
the  same  wave  lengths,  and  it  is  then 
that  the  one  will  absorb  a  maximum  of 
the  energy  radiated  by  the  other.  The 
receiving  set  will  also  respond  to  wave 
lengths  corresponding  to  *4  and  other 
multiples  of  the  wave  length  emitted  by 
the  transmitting  set,  but  the  received 
signals  will  be  stronger  when  both  are 
adjusted  to  the  same  wave  length. 

yy.  Is  a  timing  coil  necessary  in  a 
receiving  station? 

A  receiving  tuning  coil  is  not  a  neces- 
sity for  receiving  over  short  distances, 
for  the  signals  are  comparatively  strong 
and  force  the  aerial-ground  circuit  to 
assume  their  wave  length.  But  for  opera- 
tion over  longer  distances  the  use  of  a 
tuning  coil  may  increase  the  receiving 
radius  100  per  cent  or  more. 

78.  Upon  what  factors  does  the  maxi- 
mum wave  length  to  which  a  tuning  coil, 
connected  to  a  given  aerial,  will  naturally 
respond,  depend? 

Inductance,  capacity  and  resistance  of 
the  tuning  coil  and  its  associated  circuits. 
The  resistance  of  the  tuning  coil  and  of 
these  circuits  should  be  as  small  as  pos- 
sible, for  its  presence  causes  loss,  prob- 
ably in  the  form  of  heat,. of  the  received 
energy. 

79.  Upon  what  factors  does  the  in- 
ductance of  a  tuning  coil  depend? 


Diameter  and  material  of  core,  length 
of  winding,  number  of  convolutions  of 
wire  and  space  and  insulation  between 
adjacent  convolutions. 

80.  What  is  the  best  diameter  of  a 
tuning  coil  core? 

Increasing  the  diameter  of  the  core  in- 
creases the  inductance ;  in  fact,  doubling 
the  diameter  approximately  quadruples 
the  inductance.  It  will  be  seen,  there- 
fore, that  the  inductance  of  a  single  con- 
volution on  a  tuning  coil  of  a  diameter 
of  five  inches  is  about  four  times  that  of 
a  single  convolution  011  a  similar  tuning 
coil  of  2y2  inches  diameter.  For  this 
reason  the  most  accurate  tuning  may  be 
obtained  with  a  tuning  coil  of  small 
diameter.  When  enameled  wire  is  used 
the  core  diameter  should  not  exceed  two 
inches.  If  bare  or  double  cotton  covered 
wire  is  used,  the  core  may  be  three  inches 
in  diameter. 

81.  Are  iron,  brass  or  other  electrical 
conductors  suitable  for  tuning  coil  cores? 

No.  A  considerable  loss  of  energy 
occurs  in  a  tuning  coil  with  such  a  core. 
This  is  probably  due  to  eddy  currents  in- 
duced in  the  core  by  the  oscillatory  cur- 
rents from  the  aerial  system. 

82.  Of  what  materials  may  the  core 
be  made? 

Cardboard,  hard  rubber,  fiber,  wood  or 
almost  any  other  non-conductor  of  elec- 
tricity. 

83.  /  have  wound  a  tuning  coil  on 
a  wooden  core.  After  tzvo  months  the 
zvire  has  become  loose.  What  is  the 
cause  of  this? 

Shrinkage  of  the  core  is  a  very  com- 
mon difficulty  if  the  last  three  named 
materials  mentioned  in  answer  to  ques- 
tion 82  are  used  for  this  purpose.  They 
all  contain  a  certain  amount  of  moisture 
which  evaporates  in  dry  weather.  If 
these  materials  are  boiled  for  one  hour 
in  paraffine  previous  to  winding  on  the 
wire,  there  will  be  no  further  difficnltv. 


POPULAR  ELECTRICITY  MAGAZINE 


The   paraffine   prevents   both   absorption 
and  evaporation  of  moisture. 

84.  Hozv  does  the  inductance  vary 
with  the  length  of  the  winding? 

The  inductance  varies  directly  as  the 
length  of  the  winding;  that  is,  twice  the 
length,  twice  the  inductance,  for  we  then 
have  twice  the  number  of  convolutions 
of  wire,  upon  which  the  inductance  de- 
pends. 

85.  Is  the  maximum  wave  length  to 
which  a  tuning  coil  will  respond  equal  to 
four  times  the  length  of  wire  on  it? 

No.  The  inductance  of  a  given 
length  of  wire  wound  in  a  coil  is  far 
greater  than  that  of  the  same  wire 
stretched  in  a  straight  line,  due  to  the 
very  fact  that  it  is  wound  in  a  coil. 

86.  May  iron  rods  be  used  to  support 
tuning  coil  sliders? 

Iron  should  not  be  employed  for  this 
purpose.  The  iron  will  complete  the  cir- 
cuit of  the  magnetic  lines  of  force  gen- 
erated by  the  coil  and,  from  the  fact  that 
it  is  iron,  will  greatly  increase  the  induc- 
tance of  each  convolution  of  the  coil. 
Moreover,  the  passage  of  the  lines  of 
force  through  the  iron  will  set  up  eddy 
currents  in  it,  and  loss  of  a  portion  of 
the  received  energy  will  result.  Brass, 
through  which  but  few  of  the  magnetic 
lines  of  force  will  pass,  is  one  of  the 
best  materials  for  slider  rods. 

87.  What  is  a  straight  coil  tuner? 

A  straight  coil  tuner  consists  of  a  non- 
conducting core,  wound  with  a  single, 
even  layer  of  copper  or  other  non- 
magnetic wire,  in  such  a  way  that  adja- 
cent convolutions  are  separated  from 
each  other.  Sliding  contacts  are  gen- 
erally provided  so  that  any  number  of 
the  convolutions  may  be  used  at  will. 

88.  What  kind  of  insulation  may  the 
zvire  have? 

Enameled  copper  wire  is  the  most  gen- 
erally used  at  the  present  time.  Single 
silk  or  cotton  covered  copper  wire  is  also 
employed  to  a  less  extent.  Enameled 
wire  has  the  advantage  over  the  silk  or 
cotton  covered  in  that  the  insulation  may 
he    removed    more    easily    so    that     the 


sliders  may  touch  the  wire.  In  winding 
with  bare  wire,  a  thread  or  another  wire 
is  generally  wound  on  at  the  same  time, 
so  that  adjacent  convolutions  will  be  sep- 
arated, and  after  the  wire  is  secured  in 
place  the  thread  is  removed.  Tuning 
coils  of  the  same  diameter  have  a  greater 
length  if  wound  with  bare  wire  than  if 
with  enameled  wire  or  silk  or  cotton 
covered  wire,  since  the  convolutions  are 
spaced  at  a  greater  distance  to  make  cer- 
tain that  they  do  not  touch.  A  greater 
length  is 'also  necessary  with  a  bare  wire 
winding  in  order  to  obtain  the  same  max- 
imum inductance,  on  account  of  the 
distance  between  convolutions.  One  dis- 
advantage of  the  bare  wire  winding  is 
that  if  the  core  should  shrink,  even  to 
a  small  extent,  adjacent  convolutions  are 
almost  certain  to  come  into  contact. 


Carnegie  Schools  Wireless 
Station 

The  Carnegie  Technical  Schools  ot 
Pittsburgh,  Fa.,  have  joined  the  colony 
which  own  wireless  plants  of  their  own. 
The  new  station  is  almost  entirely  the 
product  of  the  students.  Messages  can 
be  sent  from  the  institution  for  a  distance 
of  200  miles  and  "received  from  as  far 
distant  as  1,100  miles.  Guy  W.  Fagan  is 
president  of  the  students'  wireless  club. 

Directory  of  Wireless  Clubs 

This  directory  of  amateur  wireless  clubs  ami 
associations  will  be  published  each  month.  When 
a  new  club  is  formed  the  names  of  the  officers, 
also  the  street  address  of  the  secretary,  should 
be  forwarded  to  us  at  once.  Any  changes  thai 
should  be  made  in  the  directory,  when  desig- 
nated by  an  official  of  a  club,  will  bo  made  in 
the  next  issue  after  receipt    of  such   advice. 


Aerogram  Club. — J.  Stedman,  President  ;  A.  Way- 
ward Carr,  Chairman  Hoard  of  Directors;   Albert  S 
Hayward,    Treasurer;    Donald    1'.    Thurston.    S. ■.  i 
tary  ;  Walter  B.  Clarke,  17  May  St..  Newport,  R.  1.. 
Corresponding  Secret  at  v. 

Aerograph  Club  of  Richmond,   Ind. — H.  .1.    I'm 
blood,   President:   Richard   Cat/.ok.   Vice   President: 
.lames  Pardieok,  320  South  Nth  St.,  Richmond,   In. I. 
Secretary. 

Aero  Wireless  Club. —  A.  Garland,  President  : 
W.  Ladley,  Vice  President;  D.  Heard.  Napa,  Calif. 
Secretary  and  Treasurer, 

Allegheny   County    (Pa.)    Wireless    Association 
Arthur  0.   Davis,   President  :  Theodore  D.   Richards, 
Vice     President:     .lames     Seaman,     l.eetsdale.     Pa.. 
Secretary  and  Treasurer. 

Alpha  Wireless  Association. — t..  L.  Martin 
President  :    V.    A.    SchaelTer.    Vice   President  :    ().    1' 

c.irton.   Box  r>7.   Valparaiso,   tud..   Secretary  and 

A  mate 
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Vice  President ;  C.  Wright,  Treasurer ;  L.  S.  Up- 
hoff,   122  Ave.  "B,"  Schenectady,  N.  Y.T  Secretary. 

Amateur  Wireless  Cluh  of  Geneva  (N.  Y.). — 
II.  B.  Graves,  Jr.,  President;  C.  Hartman,  Vice 
President;  L.  Beid,  Treasurer;  Benj.  Merry,  148 
William  St.,  Geneva,  N.  Y.,  Secretary. 

Arkansas  Wireless  Association. — G.  A.  Rauch, 
President;  Edward  Vaughn,  2622  State  St.,  Little 
Rock  Ark.,  Secretary  and  Treasurer. 

Berkshire  Wireless  Club. — Warren  A.  Ford, 
President;  William  Yarkee,  Vice  President; 
Charles  Hodecker,  Treasurer ;  Jas.  H.  Ferguson, 
IS  Dean  St.,  Adams,  Mass.,  Secretary. 

Canadian  Central  Wireless  Club. — Alexander 
Poison,  President ;  Stuart  Scorer,  Vice  President ; 
Benj.  Lazarus,  P.  O.  Box  1115,  Winnipeg,  Mani- 
toba, Can.,  Secretary  and  Treasurer. 

Cardinal  Wireless  Club. — K.  Walthers,  Presi- 
dent ;  F.  Dannenfelser,  Vice  President ;  Miss  A. 
Peterson,  South  Division  High  School,  Milwau- 
kee,  Wis.,   Secretary. 

Chester  Hill  Wireless  Club. — Waller  Morgan, 
President;  Richard  D.  Zucker,  46  Clinton  Place, 
Mt.   Vernon,   N.   Y.,   Secretary   and  Treasurer. 

Chicago  Wireless  Association. — John  Walters, 
Jr.,  President ;  E.  J.  Stien,  Vice  President ;  C. 
Stone,  Treasurer ;  F.  D.  Northland,  Secretary ; 
R.  P.  Bradley,  4418  South  Wabash  Ave.,  Chicago, 
111.,   Corresponding   Secretary. 

Colorado  Wireless  Association. — William  Caw- 
ley,  President ;  Thomas  Ekren,  Vice  President : 
W.  F.  Lapham,  1545  Milwaukee  St.,  Denver,  Colo., 
Secretary-Treasurer. 

Custer  Wireless  Club.— Franklin  Webber,  Presi- 
dent;  Fred  Cross,  Vice  President;  Oakley  Ashtun, 
Treasurer ;  Walter  Maynes,  438  Custer  Ave.,  Los 
Angeles,   Cal.,   Secretary. 

De  Kalb  Radio-Transmission  Association. — Bruce 
Lundberg,  President  ;  Walter  Bergendorf,  Vice- 
President  ;  De  Kstin  Snow,  Treasurer;  Bayard 
Clark,  205  Augusta  Ave.,   De  Kalb,   111.,  Secretary. 

Fargo  Wireless  Association. — Kenneth  Hance, 
President;  John  Bathrick,  Vice  President;  Earl  C. 
Reineke,  518  9th  St.,  Fargo,  N.  D.,  Secretary. 

Forest  Park  School  Wireless  Club — W.  S.  Rob- 
inson, Jr.,  President ;  William  Crawford,  R.  F.  D. 
No.  1,  Springfield,  Mass.,  Secretary. 

Frontier  Wireless  Club. — Chas.  B.  Coxhead, 
President;  John  D.  Camp,  Vice  President;  Frank- 
lin J.  Kidd,  Jr.,  Treasurer  ;  Herbert  M.  Graves, 
458  Potomac  Ave.,  Buffalo,  N.  Y„  Secretary. 

Geneva  Wireless  Club. — Charles  B.  Hartman, 
President;  Charles  Smith,  Vice-President;  Benja- 
min Merry,  Treasurer  ;  Henry  B.  Graves,  Jr.,  448 
Castle  St.,   Geneva,  N.  Y.,  Secretary. 

Gramercy  Wireless  Club.' — James  Piatt,  Presi- 
dent :  John  Gebhard,  Vice  President ;  John  Diehl, 
Treasurer ;  John  Jordan,  219  East  23d  St.,  New 
York,  N.  Y.,  Secretary. 

Greenfield  Wireless  Association. — Edward  M. 
Wolfe,  President  and  Corresponding  Secretary, 
4125  Haldane  St.,  Pittsburgh,  Pa. 

Hannibal  (Mo.)  Amateur  Wireless  Club. — 
Charles  A.  Cruickshank,  President;  J.  C.  Rowland, 
Vice  President :  William  Youse,  Treasurer :  G.  G. 
Owens,   1306  Hill   St.,  Hannibal,  Mo.,   Secretary. 

Haverhill  (Mass.)  Wireless  Association — Riedel 
G.  Sprague.  President:  Charles  Farrington,  Vice 
President ;  Leon  R.  Westbrook,  Haverhill,  Mass., 
Secretary  and   Treasurer. 

Hobart  Wireless  Association. — Asa  Bullock. 
President ;  Charles  Clifford,  Hobart,  Ind.,  Secre- 
tary. 

Independence  Wireless  Association. — Boyce  Mil- 
ler, President ;  Ralph  Elliott,  Secretary ;  Joseph 
Mahan,  214  South  Sixth  St.,  Independence,  Kan., 
Vice  President. 

Independent  Wireless  Transmission  Co. — Harlan 
A.  Eveleth,  72  Gray  St.,  Arlington,  Mass.,  Sec- 
retary. 

Jonesville  Wireless  Association. — Frederic  Wet- 
more,  President ;  Webb  Virmylia,  Vice  President ; 
Richard  Hawkins,  Treasurer;  Merritt  Green,  Lock 
Box  82,  Jonesville,   Mich.,   Secretary. 

Lake  View  Wireless  Club.— E.  M.  Fickett,  Presi- 
dent ;  R.  Ludwig,  Treasurer ;  R.  F.  Becker,  1439 
Winona  Ave.,  Chicago,  111.,  Secretary. 

Long  Beach  Radio  Research  Club. — Bernard 
Williams,  555  E.  Seaside  Bvd.,  Long  Beach,  Calif., 
Secretary. 

Manchester,  (N.  H.)  Radio  Club. — Homer  B. 
Lincoln,  President :  Clarence  Campbell,  Vice  Presi- 
dent :  Elmer  Cutts,  Treasurer ;  Earle  Freeman, 
759  Pine  St..  Manchester,  N.  H.,   Secretary. 


mot,  President ;  Arthur  P.  Seeley,  Vice  President  : 
Russell  O'Connor,  27  Vernon  St.,  New  Haven, 
Conn.,   Secretary  and  Treasurer. 

Northwestern  Wireless  Association  of  Chicago — 
Rolf  Rolfson,  President ;  H.  Kunde,  Treasurer ; 
Edw.  G.  Egloff,  2729  Noble  Ave.,  Chicago,  111., 
Recording   Secretary. 

Oakland  Wireless  Club. — H.  Montag,  President ; 
W.  L.  Walker,  Treasurer;  W.  R.  Sibbert,  910 
Chester  St.,  Oakland,  Calif.,   Secretary. 

Oklahoma  State  Wireless  Association. — T.  E. 
Reid,  President ;  G.  O.  Sutton,  Vice-President  : 
Ralph  Jones,  Box  144S.  Muskogee.  <H;la.,  Secretary 
and  Treasurer. 

Oregon  State  Wireless  Association. — Charles  Aus- 
tin, President ;  Joyce  Kelly,  Recording  Secretary  ; 
Edward  Murray,  Scrgeant-at-Arms  ;  Clarence  Biseh- 
off,  Lents,  Ore.,  Treasurer  and  Corresponding  Sec- 
retary. 

Peterboro  Wireless  Club. — G.  B.  Powell,  Presi- 
dent ;  C.  V.  Miller,  Vice  President ;  E.  W.  Oke, 
263  Engleburn  Ave.,  Peterboro,  Ontario,  Can., 
Secretary   and   Treasurer. 

Plaza  Wireless  Club.— Paul  Elliott,  President ; 
Myron  Hanover,  156  E.  66th  St.,  New  York,  N. 
Y.,  Secretary  and  Treasurer. 

Pueblo   Wireless  Club. — L.   R.   Finke,   President ; 

B.  C.  Howe,  Treasurer  ;  K.  G.  Hermann,  100  Board 
of  Trade,   Pueblo,  Colo.,   Secretary. 

Rockland  County  (N.  Y.)  Wireless  Association. — 
W.  F.  Crosby,  President ;  Tracey  Sherman,  Vice 
President;  Marquis  Bryant,  Secretary;  Erskine 
Van  Houten,  24  De  Pew  Ave.,  Nyack,  N.  Y.,  Cor- 
responding Secretary. 

Roslindale  (Mass.)  Wireless  Association. — O. 
Gilus,    President ;    E.    T.    McKav,    Treasurer ;    Fred 

C.  Fruth,  962  South  St..  Roslindale,  Mass.,  Secre- 
tary. 

Sacramento  Wireless  Signal  Club. — E.  Rackliff. 
President ;  J.  Murray,  Vice  President ;  G.  Ban- 
vard,  Treasurer;  W.  E.  Totten,  1524  "M"  St., 
Sacramento,  Calif.,  Secretary. 

Santa  Cruz  Wireless  Association. — Orville  John- 
son, President ;  Harold  E.  Sentor,  184  Walnut  Ave., 
Santa  Cruz,  Calif.,  Secretary  and  Treasurer. 

Southeastern  Indiana  Wireless  Association — R. 
F.  Vanter,  President ;  D.  C.  Cox,  Vice  President 
and  Treasurer ;  H.  Hitz,  Fairmont,  Madison,  Ind.. 
Corresponding  Secretary. 

Southern  Wireless  Association. — B.  Oppenheim, 
President ;  P.  Gernsbacher,  1435  Henry  Clay  Ave., 
New  Orleans,  La.,   Secretary  and  Treasurer. 

Springfield  (Mass.)  Wireless  Association. — A.  C. 
Gravel,  President ;  C.  K.  Seely,  Vice  President  and 
Treasurer;  D.  W.  Martenson.  Secretary;  Club 
Rooms,   323  King  St.,   Springfield,   Mass. 

Spring   Hill   Amateur   Wireless   Association.— R. 

D.  Thiery,  President;  H.  P.  Hood,  2nd,  2  Benton 
Road,   Somerville,  Mass.,   Secretary  and  Treasurer. 

St.  Paul  Wireless  Club. — Thos.  Taylor,  Presi- 
dent ;  L.  R.  Moore,  Vice  President :  E.  C.  Estes, 
Treasurer;  R.  H.  Milton,  217  Dayton  Ave.,  St. 
Paul,  Minn.,  Secretary. 

Tri-State  Wireless  Association.— C.  B.  DeLa- 
Hunt,  President ;  O.  F.  Lyons,  Vice  President ; 
T.  J.  M.  Daly,  Treasurer ;  C.  J.  Cowan,  Memphis, 
Tenn.,  Secretary. 

Waterbury  Wireless  Association. — Weston  Jenks, 
President ;  Alfred  TJpham,  Treasurer  ;  H.  M.  Rogers, 
Jr.,  26  Linden  St.,  Waterbury,  Conn.,  Secretary. 

Wireless  Association  of  British  Columbia.— 
Clifford  C.  Watson,  President ;  J.  Arnott,  Vice 
President ;  E.  Kelly,  Treasurer  ;  H.  J.  Bothel,  300 
Fourteenth  Ave.  E.,  Vancouver,  B.  C,  Correspond- 
ing Secretary. 

Wireless  Association  of  Canada. — W.  Fowler, 
President;  E.  G.  Lunn.  Vice  President;  W.  C. 
Schuur,   Secretary  and  Treasurer. 

Wireless  Association  of  Montana. — Roy  Tysel. 
President;  Elliot  Gillie,  Vice  President;  Harold 
Satter,  309  South  Ohio  St.,  Butte,  Mont.,  Secretary. 

Wireless  Association  of  Savannah. — P.  C.  Bangs, 
President ;  A.  A.  Funk,  Vice  President ;  H.  Jen- 
kins, Treasurer ;  L.  H.  Cole,  Cor.  Liberty  and 
Price    Sts.,    Savannah,    Ga.,    Secretary. 

Wireless  Club  of  Baltimore. — Harry  Richards, 
President;  William  Pules,  Vice  President;  Curtis 
Garret,  Treasurer  ;  Winters  Jones,  728  North  Mon- 
roe St.  Baltimore.  Md..  Secretary. 

Wireless  Club  of  the  Shortridge  High  School. — 
Robert  C.  Schimmel,  2220  N.  Penn  St.,  Indian- 
apolis, Ind.,  President:  George  R.  Popp,  Vice  Presi- 
dent :  Bayard  Brill,  Treasurer ;  Oliver  Hamilton, 
Secretary. 
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Electrical  Wiring 


English  and  American  Practice  Compared 

By  FRANK  BROADBENT,  M.  I.  E.  E. 


When  switches  as  well  as  fuses  are 
used  in  a  distribution  box,  the  tumbler 
pattern  is  the  common  type  used  in  Eng- 
land, and  an  illustration  of  a  typical  box 
is  given  in  Fig.  13.  This  compares  with 
the  American 
cabinet  or 
panel  board 
shown  in  Fig. 
14.  In  the 
latter,  double 
pole  switches 
of  the  open 
type  are  used, 
a  type  which 
no  respectable 
contractor  in 
Englan d 
would  dream 
of  using  for 
such  a  pur- 
pose ;  in  fact 
h  e  w  o  u  1  d 
have  difficulty 
in  obtaining  them,  unless  he  imported 
them.  Most  supply  systems  in  England 
are  on  the  three-wire  system,  in  which 
the  middle  wire  is  "earthed."  There  is 
no  need  for  a  switch  on  the  earthed 
wire,  and  it  is  preferable  not  to  use 
one,  hence  a  single  pole  switch  on  the 
outer  or  "live"  wires  is  almost  the  in- 
variable practice. 


FIG.     13.      ENGLISH    DISTRIBU 
TION    BOX 


The  main  fuses  on  an  installation  fed 
from  the  street  mains,  or,  as  we  call  them, 
the  "house  service-fuses"  are,  in  Eng- 
land, usually  enclosed  in  iron  cases  or 
boxes.  Such  fuses  are  frequently  of  the 
cartridge  type  and  typical  samples  are 
shown  in  Figs.  15  and  16.  It  is  rarely 
that  the  positive  and  negative  fuses  are 
fitted  in  one  case,  but  usually  in  separate 
cases  having  hinged  lids  so  arranged  that 
it  is  not  possible  to  open  the  lids  or  doors 
of  both  fuses  at  the  same  time.  This 
arrangement  is  essential  on  circuits  of 
over  250  volts  in  order  to  comply  with 
the  spirit  of  the  Home  Office  regulations. 


FIG.    14.     AMERICAN     DISTRIBUTION     BOX 
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which  require  that  it  shall  be  practically 
impossible  for  any  unskilled  person  to 
make  simultaneous  contact  with  both 
poles  of  a  medium  pressure  supply  serv- 
ice. For  the  same 
reason,  separate 
doors  are  pro- 
vided for  posi- 
tive and  nega- 
tive panels  of  a 
distributing  box 
or  c  a  b  i  n  e  t — 
some  simple 
method  of  inter- 
locking  the 
doors  being,  pro- 
vided to  prevent 
both  doors  be- 
ing fully  opened 
at  one  time.  Generally  speaking,  it  is 
necessary  to  provide  not  only  main  fuses 
at  the  point  of  supply,  but  also  a  main 
isolating  switch  by  means  of  which  the 
whole  installation  can  be  cut  off  and  made 
dead.  A  typical  American  pattern  of 
service  entrance  cabinet  is  shown  in  Fig. 
i/.  This  type  of  thing  would  not  be 
passed  in  England  by  the  Flome  Office 
or  Board  of  Trade,  nor  would  the  insur- 
ance companies  look  upon  it  favorably, 
because  it  is  necessary  to  open  the  case 
in  order  to  switch  off  the  current,  and 
there  is  considerable  risk  of  an  operator 


FIG.  15.  ENGLISH  HOUSE 
SERVICE  FUSES  AND 
CASE 


FIG.   16.     ENGLISH  SERVICE   FUSE 

touching  the  case  and  a  live  contact  at 
the  same  time.  In  England,  the  standard 
practice  for  enclosed  double  pole  switches 
is  to  have  the  switch  handle  outside  the 
case,  so  that  the  switch  can  be  put  on  or  off 
without  opening  the  doors,  and  therefore 
without  risk  of  receiving  a  shock  or  burn. 
The  switch  should   invariably  be  placed 


Um  fcl 


FIG.    17.     AMERICAN    SERVICE    ENTRANCE 
CABINET 

on  the  live  side  of  the  fuse,  so  that  the 
fuse  can  be  made  dead  before  handling 
it  for  the  purpose  of  replacement.  The 
practice  is  becoming  increasingly  popular 
of  combining  the  switch  with  the  fuses, 
and  the  "push-and-pull"  switch  shown  in 
Fig.  18  has  a  large  sale  in  England.  In 
this  pattern  the  fuses  are  carried  on  a 
frame  held  by  springs  to  the  inside  of 
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the  switch  cover  and  can  be  pushed  in 
or  pulled  out  by  the  knob.  When  the 
switch  cover  is  opened  the  fuses  are  quite 
clear  of  the  live  terminals,  and  the  switch 
must  be  "off"  before  the  switch  door  can 
be  either  opened  or 
closed,  so  that  the  thing- 
is  practically  what  is 
called  "foolproof" — an 
Americanism,  I  think. 
In  England  one  must,  ac- 
cording to  Home  Office 
requirements,  have  a 
clear  space  of  three  feet 
between  the  wall  and  any 
live  connection  at  the 
back  of  the  switchboard, 
so  that  if  the  board  can 
be  made  without  any  live 
connections  at  the  back 
this  useful  space  can  be 
saved.  A  switchboard 
used  on  a  factory  instal- 
lation designed  by  the 
writer  is  shown  in  Fig. 
19. 

Touching  now  on  the 
smaller  accessories  used,  such  as  lamp- 
holders  and  wall  sockets,  marked  differ- 
ences are  to  be  observed  between  what 
is  standard  English  and  standard  Amer- 
ican practice.  A  glance  through  any  Am- 
erican accessories  catalogue  would  indi- 
cate that  the  screw  socket  lampholder  is, 
if  not  the  universal  practice,  at  any  rate 
the  recognized  standard  practice.  In 
England  this  type  of  holder  is  very  rarely 
used  (except, 
perhaps,  for 
large  can- 
d  1  e  p  o  w  e  r 
lamps),  the 
bayonet  hold- 
er, Fig.  20, 
being  the  rcc- 
0  g  nize  d 
standard.  As 
in  the  case  of  the  screw  fuse  plug,  the 
Edison  screw  holder  may  be  seen  on  the 
tube  railways  where  American  equip- 
ments   have   been    used,   but   aparl    front 


this  the  screw  socket  holder  is  more  or 
less  of  a  curiosity.  Keyholders,  that  is, 
landholders  embodying  key  switches,  al 
though  they  are  largely  used  in  England 
for   domestic   and   other   purposes,    have 


FIG.    19.      ENGLISH    FACTORY 


never  really  been  favored  either  by  the 
insurance  companies  or  the  Home  Office 
authorities. 

Closely  allied  to  the  lampholder  is  the 
"ceiling;  rose,"  as  we  call  it,  or,  as  it  is 
called  in  America,  the  "rosette."  There 
appear  to  be  far  more  types  of  this  in 
America  than  in  England,  where  the  ceil- 
ing rose  has  been  so  standardized  as  to 
be  reduced  to  very  few  patterns.  A  ro- 
sette containing  a  fuse  is  now  practically 
an  unseen  thing  in  England,  and  is  dis- 
approved by  all  the  insurance  companies. 
Neither  is  it  permitted  to  tie  a  knot  in 
the  flexible  cord  so  as  to  take  the  weight 
of  the  pendant  on  the  cover  of  the  ceiling 
rose,  as  appears  to  be  permitted  it> 
America  by  the  National  Electrical  Code. 
A  typical  ceiling  rose  is  shown  in  Fig.  -'  1 . 
from  which  it  is  seen  that  a  porcelain 
bridge  is  provided  containing  holes 
through  which  the  flexible  cord  i- 
threaded,  the  whole  of  the  weight  of  the 
fitting   being   taken    on    this   bridge    and 
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none  of  it  on  the  cover  or  on  the  ter- 
minals. 

The  same  differences  in  practice  which 
apply  to  lampholders  hold  also  with  re- 
gard to  "wall  sockets,"  as  we  call  them, 
or,  as  they  are  termed  in  America,  "re- 
ceptacles." Here,  again,  the  American 
practice  tends 
largely  to  the 
screw  socket 
type  of  recep- 
tacle, so  that 
a  lampholder 
plug  or  fuse 
plug  would 
be  inter- 
change- 
able  for  these 
fittings.  I  n 
England  the 
practice  tends 
more  and 
more  towards  the  two-pin  plug,  as  shown 
in   Fig.  22. 

Attachment  plugs  are  passing  through 
a  kind  of  transition  stage  at  present  ow- 
ing to  the  new  rules  of  the  Home  Office. 
Flexible  cord  coming  out  through  the 
end  of  the  plug  passes  through  the  hands 
of  the  person  using  it.  The  type  recently 
required  shows  the  cord  coming  out  at 
the  side,  Fig.  22. 

Touching  briefly  on  the  actual  wiring 
work  of  an  installation,  while  there  have 
been  many  attempts  in  England  to  intro- 
duce cheap  systems,  the  regular  practict. 
at  present  is  the  unlined  conduit  system. 
There  is  still  a  certain  amount  of  wiring 
done  in  moulding  or,  as  we  call  it,  wood 
casing,  and  in  domestic  installations  a 
combination  of  the  conduit  and  wood  cas- 
ing, systems  is  very  frequently  used,  the 
conduit  being  used  for  sunk  or  concealed 
work  and  the  wood  moulding  for  open 
or  face  work.  The  tendency,  however,  is 
more  and  more  towards  complete  conduit 
systems  owing  to  the  requirements  of  the 
insurance  companies  by  which  all  con- 
duits must  be  earthed,  and  if  this  is 
broken  up  by  moulding  it  is  difficult  to 
earth  the  isolated  lengths.     The  highest 


class  of  work  is  considered  in  England 
to  be  a  complete  screw  conduit  system, 
in  which  the  conduits  are  metallically  and 
electrically  continuous  throughout,  that 
is  to  say  there  is  no  break  in  the  metallic 
continuity  of  the  system  anywhere.  The 
conduit  is  generally  earthed  on  to  the 
sheathing  of  the  supply  company's  cables, 
which  are  earthed  at  the  generating  sta- 
tion, as  is  also  the  middle  wire  of  the 
system  when  this  happens,  as  is  com- 
monly the  case,  to  be  a  three-wire  system. 
By  this  means  we  are  always  assured  that 
conduit  is  at  earth  potential  and,  more- 
over, it  is  not  possible  under  the  worst 
conditions  to  get  a  shock  of  more  than 
half  the  full  pressure  of  the  system.  For 
domestic  supply  the  maximum  pressure 
permissible  on  the  outers  is  500  volts,  so 
that  250  volts  is  the  highest  pressure  to 
which  one  might  be  subjected  between 
earth  and  any  live  conductor. 

Among  the  systems  which  have  been 
recently  introduced  with  a  view  to  simpli- 
fying and  cheapening  wiring  is  that 
known  as  the  "Stannos,"  which  is  a  re- 
vival of  the  old  concentric  system  which 
a  few  years  ago  was  popular,  particularly 
for  ship  lighting  work.  In  the  "Stannos" 
concentric  system  an  insulated  wire  or 
conductor  is  enclosed  in  a  copper  tube, 
which  is  lapped  on  to  the  insulation  by 
special  machinery  and  is  sufficiently  flex- 


FIG.  22.  ATTACHMENT  PLUGS  AND  BASES 

ible  to  be  bent  round  easy  curves.  This 
system  is  making  headway,  and  lends  it- 
self to  interior  work  where  it  is  desired 
to  keep  all  the  conductors  exposed  on 
the  wall  and  ceilings. 

For  double  wiring  where  it  is  no.t  prac- 
ticable to  use  the  outer  sheathing  as  a 
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conductor,  twin  conductors  are  made  up, 
in  which  the  copper  tube  serves  merely 
as  a  protecting  cover  or  flexible  conduit, 
and  not  as  a  conductor.  This  system  is 
being  exploited  by  Siemens  Bros.,  and 
other  systems  of  an  allied  character  are 
being  put  on  the  market  by  the  cable 
manufacturing  companies,  among  which 
the  "Henley"  wiring  system  might  be 
mentioned.  The  difficulty  with  all  these 
new  systems  is  that  they  have  to  over- 
come the  prejudices  of  the  insurance 
companies'  inspectors,  as  each  insurance 
company  here  is  practically  a  law  to  itself, 
and  there  is  no  central  authority  such  as 
the  National  Board  of  Fire  Underwriters 
in  America. 

There  have  been  several  attempts  to 
popularize  twin  lead-covered  wiring  sys- 
tems, but  without  success;  and  the  flex- 
ible cord  system,  so  popular  on  the  conti- 
nent, has  no  chance  of  success  in  Eng- 
land. To  sum  up,  wiring  practice  in 
England  has  practically  settled  down  to 
a  conduit  system,  which,  for  the  cheapest 
class  of  work,  is  the  slip  joint  system 
pioneered  by  the  Simplex  Company, 
screw  conduit  being  used  whenever  the 
customer  will  pay  the  price  and  for  all 
the  best  work. 

(The  End.) 


Combination  Lamp  for 
Photography 

A  very  useful  combination  for  photo- 
graphic dark  rooms  is  shown  in  the  draw- 
ing. A  frosted  incandescent  lamp  is  en- 
closed in  a  box, 
the  cover  of 
which  consists 
of  a  printing 
frame  with  the 
glass  inside. 
The  front  of 
the  box  is  left 
open  and  is 
covered  with  a  ruby  glass.  With  this  de- 
vice printing  and  developing  can  be  car- 
ried on  simultaneously,  thus  saving  con- 
siderable time.  One  advantage  is  that 
the  printing  frame  is  at  a  fixed  position 


DARK  ROOM  LAMP 


from  the  lamp,  and  exposures  of  equal 
length  will  produce  uniform  results.  The 
ruby  glass  can  be  arranged  so  as  to  be 
removable,  and  a  deep  yellow  glass  can 
be  substituted  when  printing  paper  is 
being  used. 

Correction 


In  Fig.  10  on  page  388  of  the  August 
issue  the  single  wire  from  the  three  point 
switches  on  the  second  and  third  floors 
should  be  shown  as  connected  to  the  right 
hand  instead  of  the  left  hand  main. 


Testing  for  Lamps  "On" 

The  arrangement  shown  in  this  dia- 
gram I  have  used  to  discover  whether 
any  electric  lamps  were  lighted  in  a 
building.  From  the  jaws  to  the  hinges 
of  the  service  switch  on  each  side  I  run 
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SIMPLE    LAMP    CIRCUIT    TEST 

a  circuit  containing,  a  plug  fuse  and  a 
55  volt  lamp  in  series.  When  the  main 
switch  is  closed  the  lamps  are  out,  but 
when  the  switch  is  open  the  test  lamp 
on  each  side  burns  with  a  dull  glow.— 
T.  E.  Heys. 


If  a  battery  is  discharged  until  it  is 
practically  empty,  it  should  be  charged 
again,  at  least  partially,  without  much 
delay.  If  allowed  to  stand  for  any  length 
of  time,  more  than  the  usual  number  of 
kilowatt  hours  of  current  will  be  required 
to  get  it  back  again  to  a  fully  charged 
condition. 


Electric  Bell  Circuits  and  Their  Installation 


By  C.  V.  DAVIS 


Signal  wires  may  be  supported  on 
wood  in  dry  places  with  metal  staples, 
Fig.  i,  A,  driven  into  the  timber.  Never 
fasten  more  than  one  wire  under  a 
staple  unless  the  wires  are  first  pro- 
tected with  a  tape  wrapping.  In  damp 
places,    ordinary    staples    rust    and    eat 
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STANDARD   TYPES  OF  FIBER  CLEATS 
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FIG.   1.     BELL  WIRING  MATERIALS 

through  the  insulation.  It  is  very  diffi- 
cult to  drive  round  top  staples  in 
straight;  staples  having  square  tops,  of 
a  style  narrower  than  the  ordinary 
double  pointed  tacks,  are  best.  Zinc 
coated  staples  are  preferable  to  coppered 
ones.  Insulating  saddle  staples,  Fig.  i, 
B,  are  probably  as  cheap  in  the  long  run 
as  the  ordinary  metal  ones,  as  two  wires 
can  be  held  without  "short- 
ing" under  one  saddle  sta- 
ple, and  they  secure  the 
wire  well  at  turns  and  pre- 
vent the  metal  from  cutting 
into  the  insulation.  In 
stringing  a  long  run,  a  sad- 
dled staple  at  the  end  will 
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hold  the  slack  until  the  intermediate 
staples  are  placed. 

Cleats  of  compressed,  impregnated 
wood,  Fig.  I,  C,  are  good  for  support- 
ing a  twisted  pair  conductor  in  an  ex- 
posed place,  as  they  are  neat  in  appear- 
ance. Either  nails  or  screws  may  be 
used  to  hold  them.  They  are  particu- 
larly useful  for  runs  over  plastered  sur- 
faces, and  in  places  where  staples  cannot 
be  used.  When  stringing  long,  runs  of 
wire,  compressed  wood  cleats  at  the  run 
ends  will  hold  the  slack  until  the  inter- 
mediate cleats  are  placed.  These  wood 
cleats  cost  less  than  porcelain  or  fiber. 
They  can  also  be  used  to  support  single 
wires,  one  wire  under  a  cleat. 

Insulated  nails,  Fig.  I,  D,  having  a 
metal  stem  and  a  head  of  insulating 
material,  may  be  used  to  support 
twisted  pair  conductors,  and  while  they 
are  cheap,  they  do  not  support  the  wires 
as  well  as  does  the  wood  cleat.  They 
do  not  hold  a  single  wire  well  and  do 
not  properly  hold  back  slack  in  long 
runs.  The  nails  are  made  in  different 
lengths  and  with  heads  of  different 
colors  to  match  surroundings. 

Hard  fiber  cleats,  Fig.  i,  E,  may  be 
used  where  one  or  more  single  con- 
ductors are  to  be  supported,  but  are  not 
as  good  as  the  wood  cleats,  although 
they  cost  more.  It  is  sometimes  neces- 
sary to  use  them  where  the  wire  sup- 
ported is  too  large  for  the  standard  wood 
cleats.    The  various  styles  are  shown. 

Wire  for  bell  work  in  dry  places  is 
usually    No.    18    copper,    double    cotton 
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FIG.   3.     BELL   CIRCUITS 


covered  and  paraffined.  Where  more 
than  two  or  three  bells  are  connected  to 
the  circuit,  or  where  the  circuits  are 
long,  No.  1 6  wire  should  be  used.  No.  14 
is  frequently  used  for  battery  wires. 
Rubber  covered  twisted  pair  wires,  like 
those  used  for  interior  telephone  wiring 
by  the  telephone  companies,  can  often 
be  used  to  advantage  in  damp  places  or 
where  the  circuits  are  exposed.  No.  20 
wire,  although  sometimes  used,  is  too 
small  for  reliable  work.  Annunciator 
and  twisted  pair  wire  is  made  with  in- 
sulating coverings  of  different  colors,  so 
one  can  be  selected  that  will  match  the 
surroundings,  and,  thereby,  be  inconspic- 
uous. Cables  of  annunciator  wire,  which 
can  be  obtained  with  practically  any 
number  of  conductors  from  two  up  to 
200,  are  very  convenient  and  economical 
for  large  installations.  In  perfectly  dry 
locations  a  cable  having  a  paraffined, 
braided  cotton  covering  can  be  used,  but 
if  it  is  to  be  exposed  to  dampness,  a  lead 
covered  cable  should  be  installed.  The 
cable  conductors,  being,  covered  with 
braids  of  different  colors,  can  be  readily 
identified.  A  kind  of  weatherproof  wire 
called  "dampproof"  is  quite  satisfactory 
for  exposed  wiring  in  damp  places.  It 
is  more  expensive  than  annunciator 
wire,  but  it  has  a  better  appearance  when 
installed. 


Wires  can   b 
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houses  by  fastening  them  to  the  studs 
and  joists  with  staples.  In  finished 
houses  wires  can  be  run  behind  a  base 
board  or  on  top  of  the  molding,  or,  by 
prying  up  a  floor  board,  the  wires  can  be 
placed  under  it.  A  saw  cut,  into  which 
the  wires  can  be  dropped,  can  be  made 
in  any  joist  that  lies  across  the  path  of 
the  wire. 

In  fishing  for  vertical  wires,  a  piece  of 
small  chain  two  feet  long  is  attached  to 
a  length  of  strong  cord.  The  chain  and 
cord  may  be  run  through  a  hole  bored 
for  the  wire  at  the  top  of  the  partition, 
and  the  noise  made  by  the  chain  when 
the  cord  is  pulled  up  and  down  will  indi- 
cate the  location  of  any  obstruction. 
With  the  obstruction  located,  the  floor 
hoard  can  be  taken  out  and  a  hole  bored 
through. 

The  steel  fish  bit,  Fig.  2,  is  a  useful 
tool  in  installing  signal  wires.  The  bit 
has  a  hole  in  its  end.  After  the  bit  has 
drilled  through,  the  wire  to  be  drawn  in 
is  threaded  into  the  hole  and  the  wire 
and  bit  are  together  drawn  back.  In  a 
floor  or  ceiling,  the  hole  having  been 
bored,  it  may  be  more  convenient  to 
first  withdraw  (lie  hit  and  then  to  thread 
the  wire  through  the  hole  at  the  end  of 
the  bit  and  to  push  the  hit  back  hrough 
the  hole.  Good  bits  of  this  type  ai 
tempered  that  they  will  drill  through 
wood,    masonry,    wrought     iron    struc- 
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tural    steel    or    plaster. 

Electric  bell  circuits 
are  shown  in  Fig.  3.  (A) 
is  a  simple  bell  cir- 
cuit; (B),  two  bells  con- 
trolled from  one  button ; 
(C),  one  bell  controlled 
from  two  different 
points;  (D),  two  bells  in 
series,  one  vibrating"  and 
one  single  stroke  con- 
trolled by  one  button; 
(E),  three  bells  and 
three  buttons  with 
common  return  wire ; 
(F),  house  bell  wiring 
diagram.  Two  ordinary 
vibrating  bells  will  not 
work  well  in  series,  so 
one  of  the  two  should 
be  a  single  stroke  bell. 

Where   several   signal 
bells  are  located  togeth- 
er,   gongs    of    different 
types,  Fig.  3,  F,  each  of 
which   gives  a  different 
sound,  can  be  used.     In  operating  bells 
from  an  electric  light  circuit,  a  bell  ring- 
ing   transformer,    which    can    be    pur- 
chased, may  be  used,  and  then  there  are 
no  batteries  to  be  renewed. 


WIRE  RETURN    MAY  BE  USEO 


(  l_X    MASTER  PUSH  BUTTON 

THffEE  PO/NT  BOTTOMS 


p 

SVi 

FLOOR 

™ 

■M 

1 

3 

■4m 

1 

I 

Upzoop 

1 

3sA 

0 

0: 
1 

> 

1  v 
5 

2H°\ 

— 1 

1 

1 

rpzoo^ 

hNN?^ 

■■»■■■    ISIFLCOR 

■kttA 

A 

FIG.    5. 


APARTMENT    HOUSE    WIRING 


FIG.  4.     RETURN  CALL  AND  MASTER  BUTTON  CIRCUITS 

Return  call  bell  circuits  for  different 
services  are  shown  in  Fig.  4.  These  are 
readily  understood  from  the  diagrams. 
With  these,  when  a  station  is  signaled, 
the  party  called  can  signal  back  by  press- 
ing his  button.  As  a  general  proposi- 
tion, ground  return  circuits  are  unde- 
sirable, as  one  ground  on  one  of  the  nor- 
mally ungrounded  wires  may  render  the 
system  inoperative.  With  the  arrange- 
ment of  Fig.  4,  F,  when  the  calling  sta- 
tion is  the  one  at  the  single  stroke  bell, 
the  caller  may  be  sure  that  the  called 
station  is  ringing,  because  it  is  the  vibrat- 
ing bell  at  that  station  that  causes  the 
single  stroke  bell  to  ring. 

Apartment  house  and  speaking  tube 
bell  wiring  circuits  are  shown  in  Fig.  5. 
One  battery  serves  for  all  stations.  Fre- 
quently a  larger  sized  wire  than  for  the 
other  wiring  is  used  for  the  battery  wire, 
which  supplies  all  of  the  stations.  (A) 
is  a  speaking  tube  bell  system  operated 
from  one  battery.  Bells  on  any  other 
floor  can  be  rung  from  any  station.    (B) 
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is  an  apartment  house  wiring,  diagram 
with  bells  for  the  front  door  and  a  buzzer 
for  each  rear  door. 

Electric  bells  of  different  types  are 
shown  in  Fig.  6.  The  vibrating  bell  is 
the    one    commonly    used.     The    sinsrlc 


FIG.  7.     CONTINUOUSLY  RINGING   BELL 

stroke  bell  can  be  used  in  series  with  a 
vibrating  bell,  which  will  open  and  close 
the  circuit,  and  thereby  make  the  single 
stroke  bell  also  operate.  It  is  essential 
for  satisfactory  operation  that  the  natu- 
ral periods  of  vibration  of  the  armatures 
and  tappers  for  both  bells  be  the  same. 
A  vibrating  bell  can  be  changed  into  a 
series  bell  by  so  adjusting  the  vibrating 
contact  screw  that  the  circuit  will  not  be 
opened  when  the  armature  is  drawn 
over.  A  single  combination  stroke  and 
vibrating  bell  is  a  combination  of  the 
windings  of  a  vibrating  and  a  single 
stroke  bell,  and  can  be  used  as  either 
by  properly  connecting  it.  A  two  point 
switch  can  be  arranged  so  that  a  bell 
of  this  kind  can  be  made  to  operate  at 


will,  as  either  a  single  stroke  or  a  vibrat- 
ing bell. 

In  series  or  shunting  bells,  each  time 
the  armature  is  drawn  over  it  makes  a 
contact  and  short  circuits  the  magnets, 
thereby  demagnetizing  them ;  the  arma- 
ture spring  draws  the  armature  back  and 
the  operation  is  repeated.  Bells  of  this 
type  have  been  designed  for  use  on  some 
circuits  to  minimize  arcing  at  the  vibrat- 
ing contact. 

In  the  differential  bell,  the  magnets 
are  wound  differentially — that  is,  so  that 
the  windings  oppose  one  another.  Hence, 
when  the  armature  is  drawn  over  by 
one  magnet  winding,  it  makes  a  con- 
tact which  energizes  the  other  winding, 
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FIG.  8.  DOUBLE  CONTACT  BUTTON 

and  since  the  two  oppose,  the  cores  are 
demagnetized  and  the  armature  is  draw  n 
back  by  its  spring.  There  is  little  or 
no  sparking  with  a  differential  bell, 
hence  it  is  used  on  circuits  of  relativeh 
hisrh  voltasre. 
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A  continuously  ringing  bell,  Fig.  7, 
is  so  arranged  that  when  the  button  is 
pressed  and  the  circuit  closed  through 
the  bell,  the  armature  is  drawn  over  and 
the  latch  released  and  pulled  down 
against  its  contact  point  by  a  spring  or 
bv  erravitv.     This  connects  a  shunt  cir- 


cuit around  the  button,  and  the  bell  con- 
tinues to  ring  until  the  latch  is  restored. 
A  double  contact,  three  point  or  return 
call  push  button.  Fig.  8,  is  used  in  return 
call  bells  and  annunciator  circuits.  Ap- 
plications of  push  buttons  of  this  type  are 
shown  in  the  diagrams. — C.  V.  Davis. 


A  Sherlock  of  the  Skies 


By  RENE  MANSFIELD 


(Concluded  from  page  539) 


Tt  also  seemed  strange  that  the  man 
should  keep  his  cabin  door  tightly  closed, 
when  the  wind,  though  a  hot  one,  made 
the  terrific  heat  a  little  more  endurable. 
Acting  on  impulse  Mitchell  jumped  from 
his  seat  and  stealing  quickly  around  to 
the  side  of  the  little  cabin  looked  into  the 
open  window.  The  red-haired  man  had 
seated  himself  at  a  rough  table  and  was 
dealing  a  pack  of  ragged,  greasy  cards 
to  the  man  who,  with  one  leg  swathed 
in  clumsy  bandages,  lay  on  the  bunk  up 
to  which  the  table  had  been  pushed. 
Mitchell  suppressed  a  yell  of  joy.  The 
man  with  the  bandaged  leg  was  Guy 
Forbes ! 

Running  around  to  the  front  of  the 
cabin  Mitchell  burst  through  the  door 
like  a  catapult. 

"Forbes,  old  man !  I  knew  you  hadn't 
cashed  in  !  I  knew  it.  Look  here,  you — " 
turning  to  the  squatter  who  had  risen 
wrath  fully,  "What'd  you  tell  me  that  lie 
for — what  do  you  mean,  anyhow — what 
you  trying  to  do?" 

"Why,  you  see,  partner,"  the  flashing- 
look  of  anger  had  been  quickly  suc- 
ceeded by  an  ingratiating  gentleness  of 
manner,  "  'taint  every  day — 'taint  once 
in  a  year,  scarcely,  I  get  a  chanct  to  deal 
the  pasteboards  to  anybody  but  meself. 
An'  I  just  couldn't  b'ar  to  have  you  take 
your  friend  here  away.  You  got  no  idee 
how  all-fired  lonesome  I " 

Mitchell  turned  to  Forbes  impatiently. 
"Why  didn't  this  man  try  to  communi- 
cate with  us?    And  where's  the  Gull?" 

"One  at  a  time.  Mitch,  please,"  smiled 


Forbes.  "I  thought  some  of  you  fellows 
would  find  me  sooner  or  later.  Rather 
expected  you  sooner,  to  tell  the  truth. 
And  40  miles  looked  like  some  walk  to 
our  friend  here.  The  Gull  ?  You  know 
as  much  about  her  as  I  do.  I  left  her  a 
couple  of  hundred  feet  up  in  the  air." 

"But  you  started  for  Edgarville. 
Forbes.  How  in  the  deuce  should  we 
have  known  you'd  strike  off  due  north 
instead  of  east?" 

"Why,  man  alive,  I  got  a  wireless  to 
switch  my  course  almost  before  I  was 
out  of  sight  of  camp.  You  all  knew 
that?" 

"No !  By  George,  we  didn't !  Forbes, 
there's  queer  work  here,  somewhere. 
Quinn  must  have  sent  that  message. 
Why  has  he  kept  quiet  about  it? 

"Does  Quinn  use  the  Continental 
code?" 

"No,  he  doesn't." 

"The  message  was  sent  Continental.  I 
wondered  about  it  at  the  time." 

"But  the  Gull,  Forbes?" 

"I  told  you — left  her  200  feet  in  the 
air.  Funny  thing  happened,  Mitchell. 
Can't  account  for  it.  The  aneroid  barom- 
eter exploded.  In  no  time  a  little 
tongue  of  flame  had  leaped  to  the  upper 
plane.    I  could  see  the  Gull  was  doomed." 

"LTalf-blind,  I  managed  to  get  hold  of 
my  parachute  and  swing  loose  from  the 
crackling  machine. 

"Donovan,  here,  dragged  me,  still  un- 
conscious, to  his  cabin  and  between  us 
we  turned  a  neat  trick  in  bandaging.  He 
has  failed  to  discover  the  slightest  trace 
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of  the  Gull — must  have  burnt  to  a  cinder 
in  mid-air.  Funny  some  of  the  metal 
work  isn't  lying  around,  though,  eh, 
Mitchell?" 

The  question  was  put  lightly,  but 
.Mitchell  sensed  the  wary  suspicion  in 
Forbes5  tone.  Donovan  was  shuffling 
his  cards  with  great  precision  and  atten- 
tion. 

"O,  Donovan  didn't  look  very  sharp, 
probably,  that's  all — yes,  Donovan?'' 

"My  eye  sight  ain't  what  it  was — not 
by  a  long  shot,"  replied  Donovan,  a  shade 
too  eagerly.     "Now,  like  es  not " 

"Sure."  Mitchell  cut  him  off  sharply. 
"We  don't  care  about  the  Gull  so  long 
as  Forbes  is  all  right.  Now,  lend  a  hand, 
Donovan,  while  we  get  him  into  my 
machine." 

The  squatter  was  pitifully  concerned. 
"Why,  he  ain't  no  more  fit  to  be  moved 
than  a  baby.  Things  is  li'ble  to  set  in 
bad  from  that  there  leg  o'  his.  Better 
leave  him  here  fer  a  day  or  so.  I  can 
tend  him  first  class " 

Mitchell  drew  a  revolver  from  his  hip 
pocket,  examined  it  leisurely  and  replaced 
it  again. 

"You  just  get  over  there  on  the  left 
side,  Donovan,"  he  said  quietly,  "and  do 
as  I  tell  you.  There,  how's  that  Forbes? 
All  right?    Come  along,  now,  Donovan." 

Between  them  they  carried  Forbes  to 
the  biplane  and  placed  him  in  the  pas- 
senger's seat.  In  a  moment  Mitchell  was 
beside  him  and  the  plane  shot  up  into  the 
sky.  leaving  Donovan  enveloped  in  a 
whirl  of  dust. 

"\\  ny,  say,  you  aren't  headed  for 
camp,  old  man,"  said  Forbes  presently. 

"I  know  it,  Forbes.  I'm  not  going  to 
lake  you  back  to  camp.  I'm  heading  for 
El  Rosa.  I  want  you  to  stay  there  for 
a  few  days  till  I  clear  this  thing  up. 

"Who  would  be  interested  in  prevent- 
ing you  from  accomplishing  your  flight 
to  Edgarville  that  would  have  broken 
all  wireless  records  and  undoubtedly  won 
for  you  Ferris'  $10,000  bonus,  besides 
putting  you  in  the  way  of  entering  the 
International  next  week  as  the  company's 


star,  if  you  had  succeeded?  Anybod) 
but  Baring  and  Bouvier?  I'm  not  going 
to  tell  you  more  now,  but  I  think  you'll 
hear  from  me  in  the  course  of  a  couple 
of  clays  at  the  most." 

Having  established  Forbes  with  a  phy- 
sician whom  he  knew  at  El  Rosa,  which 
he  was  able  to  accomplish  with  secrecy 
since  the  doctor's  house  stood  in  the 
center  of  a  large  ranch,  Mitchell  took 
wing  again  impatiently.  Llad  Forbes 
taken  notice  of  his  course  he  would  have 
seen  that  he  flew,  not  toward  camp,  but 
in  a  bee-line  for  Donovan's  cabin. 

It  was  late  the  following  afternoon 
that  Mitchell  asked  Holmes,  the  presi- 
dent of  the  company,  to  call  a  meeting  of 
the  aviators.  When  they  had  assembled 
about  the  long  table  in  the  directors' 
room  apprehensive  of  bad  news  about 
Forbes,  for  whom  an  unremitting  search 
had  been  kept  up,  Mitchell  took  the  floor 
at  once,  with  a  gravity  that  boded  ill. 

"Gentlemen,"  his  voice  was  unsteady 
— "gentlemen,  I  have  the  painful  duty  of 
telling  you  that  our  search  for  Guy 
Forbes  is  ended.  You  will  never  see  the 
Gull  again,  driven  by  that  fearless,  that 

brilliant — that "      He    was    scarcely 

able  to  go  on.  When  he  had  his  voice 
again  under  control,  he  said  simply,  "I 
shall  try  to  tell  you  as  briefly  as  pos- 
sible what  I  have  learned. 

"Yesterday,  although  it  had  been  ac- 
cepted that  Forbes  could  have  flown  in 
no  direction  except  toward  Edgarville, 
something  seemed  to  prompt  me  to  take 
a  little  spurt  due  north.  Twenty — forty 
miles  I  flew  over  that  desolate  country 
which  is  quite  uninhabited,  losing  hope 
with  every  mile.  Just  when  I  had  made 
up  my  mind  to  turn  back,  I  sighted  a  lit- 
tle shack  where  at  any  rate  I  determined 
to  make  inquiries. 

"Gentlemen,  it  isn't  necessary  for  me  to 
tell  you  by  what  means  1  made  certain 
discoveries  that  clear  up  the  mystery  of 
Forbes'  disappearance.  Suffice  it  to  say 
that  buried  in  the  sand  behind  that  shack 
1  found  twisted  scraps  of  metal,  and 
warned,  charred  bits  of  woodwork,  which 
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is  all  that  remains  of  Forbes'  biplane. 

"The  Gull  was  burned  almost  to  a  cin- 
der 200  feet  up  in  the  air.  It  was  not 
an  accident,  gentlemen.  It  was  a  fiend- 
ishly conceived  plan.  I  know  whose 
work  it  was,  and  I  know,  beyond  any 
question  of  doubt,  who  was  responsible 
for  Guy  Forbes'  horrible  death." 

Baring  was  on  his  feet  in  a  moment. 
"I  know  also !  I  have  had  my  suspicions 
from  the  first.     I  have  evidence  to  show 

"It's  a  lie!    He's  alive  and  you " 

Bouvier's  lips  closed  with  a  snap  over  the 
words  that  had  burst  from  him  uncon- 
trollably.   It  was  too  late. 

Mitchell  turned  upon  him  savagely. 

"Ah,  Bouvier,  you'll  speak,  will  you? 
How  do  you  know  Guy  Forbes  isn't 
dead  ?    How  do  you  know  it,  I  say  ?" 

Bouvier's  head  fell  into  his  hands,  as 
he  sank  back  into  his  chair.  "O,  I  tell 
you  everything — I  tell  you  everything," 
he  muttered.    "I  can  not  stand  it " 

"I'll  save  you  the  trouble,  you  con- 
temptible scamp,"  cried  Mitchell.  "Ten 
thousand  dollars,  and  the  company  back 
of  you  for  the  International  next  week 
— you  intended  to  win  out  on  that  propo- 
sition by  fair  means  or  foul,  didn't  you  ? 
You  knew  that  if  Forbes  succeeded  in 
reaching  Edgarville  day  before  yesterday 
your  chance  of  breaking  his  record  was 
slim. 

"You  bribed  Quinn  to  leave  the  gene- 
rating plant  for  an  hour.  You  repaired 
the  gearing  temporarily,  so  that  after 
Forbes    was    well    on    his    wav    toward 


Edgarville  you  were  able  to  swing  the 
L  around  to  the  north,  after  telegraphing 
him  to  change  his  course.  ■  Having  calcu- 
lated his  speed  to  a  nicety,  when  you 
knew  him  to  be  in  the  vicinity  of  Dono- 
van's shack,  you  gave  him  suddenly  the 
full  voltage  of  the  power  beam,  which, 
you  knew  from  previous  experiment, 
would  kill  the  engine  and  in  all  probabil- 
ity explode  the  aneroid  barometer.  You 
then  shut  off  the  power,  swung  the  L 
around  again,  restored  the  gearing  to  its 
former  condition  and  left  the  rest  to 
Donovan,  40  miles  away,  who  was  to  re- 
move any  evidence  of  that  midair 
tragedy  that  might  exist.  In  case  Forbes, 
by  some  miracle,  escaped,  Donovan  was 
instructed  to  hold  him  prisoner  until 
after  the  International.  Too  bad  you 
didn't  discover  that  tell-tale  tracing  in  the 
sand,  Bouvier.  Any  details  you'd  care  to 
add?" 

The  Frenchman  only  sat  and  shook. 

"Think  you  can  get  out  of  the  country 
tonight?"  inquired  Holmes. 

Bouvier  bowed. 

"Then  git"  said  Holmes,  forcibly,  if 
inelegantly. 

Mitchell  had  opened  the  door  of  a 
smaller  room  near  by  and  Guy  Forbes 
himself  limped  into  the  room,  to  be  sur- 
rounded at  once  by  a  group  of  howling 
madmen. 

"My  little  trip  through  the  fiery  fur- 
nace indefinitely  postponed,  fellows  !"  he 
cried  above  the  din.  "Ouch !  Get  away 
from  that  leg  of  mine." 


Electricity  the  Silent  Salesman 

Some  helpful  hints  on  the  use  of  electric  current  in  getting  up  show  window  displays.     The 
following  schemes  have  all  been  used  with  remarkable  success. 


Fan  Advertisement 


The  accompanying  illustration  shows 
a  unique  advertisement  for  electric  fans 
which  has  been  attracting  considerable 
attention   to   the   show   windows   of   the 


UNIQUE  FAN  ADVERTISEMENT 

Manchester,  N.  H.,  Traction,  Light  and 
Power  Company.  It  consists  of  a  trans- 
lucent center  piece,  bearing  upon  its 
white  surface  the  words  in  letters  of 
black,  "Electric  Fans — Get  One,"  and 
from  whose  circumference  a  great  num- 
ber of  flexible  white  streamers  are  made 
to  radiate. 

A  sixteen  inch  non-oscillating  electric 
fan  is  made  to  blow  directly  upon  the 
center  piece  from  a  point  slightly  lower 
down  and  its  powerful  blast  causes  the 
streamers  to  distend  themselves  out  in 
all  directions. 

At  night  the  center  piece  is  tinged  with 
a  ruddy  hue  by  means  of  a  colored  lamp 
placed  behind. 

The  device  has  several  things  about 
it  to  render  it  an  efficient  advertising  ar- 
rangement, viz : — It  is  something  new  ; 
it  is  prominent  and  it  is  in  motion.  The 
present  scheme  is  the  result  of  a  number 


of  experiments,  some  of  which  have 
shown  the  possibility  of  arranging  the 
streamers  in  other  and  as  novel  forms. 
Thus,  they  can  be  made  to  stand  up  from 
the  window  floor  by  a  fan  placed  beneath 
and  made  to  take  the  form  of  waving 
wheat  or,  with  a  little  ingenuity,  leaping 
flames. 


Doing:   Business   Between   Bites 


During  hot  summer  days  suggestions 
of  cool  woods  and  fishing  are  alluring. 
A  dictagraph  company  is  using  this  fact 
to  call  attention  to  the  service  its  de- 
vice may  render  to  the  business  man  in 
camp. 

A  fisherman's  camp  is  accurately  dis- 


DISPLAY    DICTAPHONE 

played  and,  while  the  angler  watches 
the  "bobber,"  he  may,  between  bites,  talk 
his  correspondence  into  a  dictagraph  and 
later  mail  the  cylinder  to  his  place  of 
business. 

Much  realism  is  added  to  the  scene 
by  a  concealed  electric  motor  which  op- 
erates the  fisherman's  arm,  causing  the 
fish  pole  to  move  and  lit't  the  hook"  out 
of  the  water  at  intervals. 
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An  Illuminated  Key  Sign 

A  locksmith  uses  an  illuminated  glass 
key  sign  placed  in  his  window  among, 
such  articles  as  a  shop  of  this  kind  would 
carry.     The  sign  is  large  enough  to  be 


ILLUMINATED  KEY  SIGN 

plainly  seen  from  across  the  street  and 
uses  a  sixteen  candlepower  lamp  for 
illumination. 


The  Jolly  Gymnast 


A  Chicago  druggist  calls  attention  to 
his  window  display  of  liniment  and 
arnica  by  placing  at  its  center  the  happy- 
go-lucky,   loose-jointed   figure   shown   in 


ODD  WINDOW  DISPLAY  IN  DRUG   STORE 


rapidly  up  and  down  by  a  small  motor, 
causing  the  jolly  gymnast  to  throw  his 
arms  wildly  about  and  to  perform  all 
sorts  of  quick  movements  with  his  feet, 
his  point  of  support  being  a  length  of 
spring  wire. 

Fashion  Cabinet 


Goods  in  the  piece  may  look  somewhat 
different  when  made  into  a  garment  or 
suit.  Partly  to  aid  in  settling  this  ques- 
tion and  also  to  serve  as  an  attractive 
clothing  advertisement  is  the  purpose  of 
the  Newman  fashion  cabinet.     The  front 


the  accompanying 
under  the  figure's 


illustration.  The  board 
feet  is  made  to  vibrate 


FASHION    CABINET 

of  the  cabinet  is  a  piece  of  plate  glass  20 
by  36  inches,  upon  which  is  the  outline 
of  the  figure  of  a  man  or  woman,  the 
surrounding  glass  being  opaque.  Behind 
the  glass  is  a  rotary  arrangement  for 
bringing  one  piece  of  cloth  after  another 
up  close  to  the  glass,  thus  making,  the 
figure  outlined  appear  to  be  clad  in  one 
suit  after  another.  The  cloth  changing 
device  is  operated  by  a  small  motor. 


The  Inventor,  Who  He  Is  and  Why 

By  GEORGE  FREDERIC  STRATTON 


In  the  marvelous  achievements  in  engi- 
neering- and  mechanics  which  have  de- 
veloped the  methods  of  Tubal  Cain  into 
the  astounding-  equipment  and  products 
of  the  great  steel  industry  of  today ; 
which  have  superseded  the  hundred 
oared  galley  of  Cleopatra  by  the  thirty 
thousand  horsepower  ocean  greyhound, 
many  of  the  greatest  strides  in  the  inven- 
tion of  machines  and  processes  have  been 
made  by  men  who  had  genius  without 
one  iota  of  training.  Often  they  have 
not  the  rudiments  of  education,  and  are 
without  one  existing  example  of  the 
thing  their  minds  were  creating,  to  study, 
to  emulate  or  to  enthuse. 

There's  the  puzzle!  What  psycholog- 
ical explanation  can  be  made  of  the  mind 
impulses  of  Stephenson,  who  evolved  the 
locomotive  at  the  same  time  that  he  was 
teaching  himself  simple  arithmetic ;  of 
Arkwright,  the  barber,  who  thought  out 
and  perfected  one  of  the  most  intricate 
and  ingenious  of  machines — the  spinning 
jenny — at  a  period  when  machinery  and 
mechanical  movements  were  practically 
unknown ;  of  Morse,  the  artist,  who 
turned  from  his  beloved  profession  and 
devoted  his  life  and  his  means  to  the 
invention  of  the  instrumentation  and  in- 
stallation of  the  electric  telegraph ;  of 
Whitney,  the  law  student,  who  invented 
the  marvelous  cotton  gin ;  of  Bell,  the 
physician,  who  created  the  telephone? 

There  is  an  old  axiom  which,  with  a 
few  others,  requires  rebuilding ;  or,  bet- 
ter still,  relegating-  to  some  antiquarian 
museum  where  age  is  sufficient  qualifica- 
tion for  a  glass  case :  "Necessity  is  the 
Mother  of  Invention."  The  man  who 
devised  that  was  obsessed  by  a  briefness 
which  obliterated  his  meaning,  or  he  was 
not  an  observer  of  inventors.  Necessity 
has  undoubtedly  been  an  impelling  and 
insistent  motive  for  some  inventions,  but 
so  broad  and  distinctive  an  appellation 
as    "Mother   of    Inventions"    is    entirelv 


destroyed  by  a  very  cursory  study  of  the 
Art,  the  Profession,  or  the  Trade — which 
is  it? 

Some  other  Mother  must  be  sought. 
Thousands  of  useful  and  valuable  inven- 
tions have  been  made  by  men  as  the 
result  of  hobbies  or  pastimes.  The  neces- 
sity for  the  article  had  no  appeal  to 
them.  It  was  the — perhaps — instinct  to 
invent — an  instinct  which  is  possessed 
in  some  degree  by  every  man,  woman 
and  child  today,  and  has  been  so  pos- 
sessed since  the  men,  women  and  chil- 
dren of  the  Stone  Age  found  that  life 
meant  effort.  Watch  the  most  unambi- 
tious man,  who,  after  50  weeks  of  routine 
in  the  most  monotonous  work,  gets  into 
a  camp  for  two  weeks.  He  is  full  of 
suggestions  and  ideas  for  overcoming 
the  rough  places.  Impracticable  they 
may  be,  and  often  unnecessary,  but  he- 
is  full  of  the  instinct  of  invention.  Watch 
the  young  wife,  or  the  older  one,  con- 
tinually rearranging,  her  home  equipment 
for  better  convenience  or  tastier  appear- 
ance ;  partitioning  a  closet,  planning  a 
new  window,  transforming  a  dull  corner 
into  a  tempting  alcove.  It  is  the  instinct 
of  invention. 

Above  all,  watch  the  boy,  from  the 
day  he  enters  primary  school  until  he 
goes  under  the  discipline  of  a  paymaster. 
Through  every  hour  of  every  day  he  is 
planning  some  new  way  to  do  work,  or 
to  dodge  it ;  to  beat  the  other  fellows  in 
sports  of  skill  or  chance  by  some  new 
movement  or  some  new  method  of  using 
an  old  plaything.  The  instinct  of  inven- 
tion is  strong  in  him  and  will  stay  by 
him — subdued,  perhaps — until  he  dies. 
He  may  develop  into  a  thoroughly  bad 
man,  or  into  a  shiftless,  improvident  fel- 
low, or  he  may  become  the  president  of 
these  United  States:  but  die  instinct  01' 
invention  never  leaves  him. 
.  Yet,  of  all  the  great  or  little  capabili 
ties  of  man.  or  all  his  instincts,  proclivt- 
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ties,  ambitions  and  desires,  this  one  great 
impelling  instinct — if  I  am  using  the 
proper  term- — of  invention  is  the  only  one 
that  has  been  left  without  any  attempt 
at  systematic  training  and  development ; 
that  is,  in  the  line  commonly  accepted  as 
invention.  Every  other  capacity  of  man, 
physical  as  well  as  mental,  has  its  col- 
leges, institutes,  training  schools  or  ad- 
visory mentors.  There  are  cults,  new 
thought  schools,  isms  and  ologies  to  meet 
every  phase  of  human  action  and  human 
thought,  except  that  of  inventiveness. 

This  has  not  been  overlooked.  During 
the  past  decade,  and  perhaps  before,  sug- 
gestions have  been  made,  in  a  desultory 
way,  of  the  possible  value  of  systematic 
training  institutes  for  those  who  show 
marked  inventive  ability.  But  they  have 
been  met  by  the  objections  that  inventors 
cannot  be  made ;  that  invention  is  over- 
done ;  that  the  true  inventor  is  of  much 
too  independent  thought  and  impulse  to 
submit  to  any  control  of  those  qualities ; 
that  the  inventive  capacity  of  men  has 
been  shown  in  a  vast  number  of  very  suc- 
cessful results  to  have  had  no  training 
-—sometimes  no  education — back  of  it, 
and  therefore  such  training  seems  to  be 
unnecessary ;  that  it  may  be  questioned 
whether  routine  study  of  fundamental 
physical  laws  and  conditions  would  not 
be  detrimental  to  imagination. 

Those  objections  indicate  that  the  in- 
ventor who  cannot  help  inventing  is  not 
understood.  When  his  ideas  are  imprac- 
tical he  is  called  visionary;  when  they 
are  eminently  practical  and  valuable,  his 
frequent  failure  to  realize  their  rewards 
bring  upon  him  the  grim  criticism  of 
being  utterly  deficient  in  business  sense, 
or  even  horse  sense.  And  frequently 
both  criticisms  are  fair ;  but  are  the 
causes — the  entire  lack  of  any  effort  to 
supply  the  qualities  which  such  inventors 
need — are  they  fair? 

There  has  been  another  reason  given 
against  the  establishment  of  any  especial 
facilities  for  training  inventors — a  reason 
which  on  the  surface  appears  stronger 
than  the  others.     It  is  that  the  man  who 


is  filled  with  the  inventive  spirit  is  almost 
always  in  some  position — in  production, 
distribution,  or  in  a  profession — where 
he  is  earning  a  livelihood,  and  that  no 
matter  what  the  position  is,  it  gives  him 
an  acquaintance  with  the  requirements 
of  himself  and  his  associates,  and  con- 
sequently the  opportunity  to  exercise  his 
inventive  faculties.  He  is  assumed  to  be 
continually  getting  training  in  his  daily 
association  with  the  shortcomings  of,  and 
the  call  for  improvements  in,  the  appli- 
ances of  the  business. 

That  is  a  plausible  and  apparently  log- 
ical assumption,  but,  as  a  lawyer  would 
say,  although  the  premises  are  correct, 
the  deduction  is  incorrect.  One  of  the 
most  insistent  points  which  come  to 
any  one  making  a  very  cursory  study  of 
inventors  is  the  fact  that  the  great  ma- 
jority of  such  men  invent  things  which 
have  not  the  remotest  connection  with 
their  daily  occupations. 

A  patent  attorney  in  one  of  the  Mid- 
West  cities  showed  me  recently  a  record 
he  had  compiled  of  the  occupations  of 
his  clients,  and  of  others  of  whom  he 
had  been  able  to  secure  information  in 
his  visits  to  the  Patent  Department  at 
Washington.  His  list  gave  nearly  1,000 
names,  and  65  per  cent  were  of  men  who 
had  secured  patents  for  inventions  or 
improvements  on  articles  entirely  discon- 
nected with  their  regular  work. 

That's  where  the  inventor  is  a  puzzle 
again.  A  sea  captain  invents  a  rock 
drill;  a  bookkeeper  invents  a  combina- 
tion vise  and  anvil ;  a  machinist  invents 
a  hay  rack  for  farm  wagons ;  a  sawmill 
operator  invents  an  adjustable  sash  for 
hot  houses;  a  lawyer  invents  a  steering 
gear  for  motor  boats.  Thousands  of 
such  incongruities  can  be  found,  but  tens 
of  thousands  would  prove  no  more  con- 
clusively than  the  few  given  that  the 
inventor  is  an  unknown  quantity.  You 
never  know — he  never  knows  himself — 
where  he  will  break  out  next;  and  the 
result — the  inevitable  result — is  an  enor- 
mous waste  of  thought,  brilliant  ideas, 
dogged  perseverance  and  often  pathetic 
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self  denial  on  articles  which,  although 
practical,  are  unnecessary ;  although  mar- 
vels of  ingenuity,  are  too  costly ;  al- 
though simplified  to  the  last  notch,  are 
lacking,  in  selling  appeal.  The  business 
sense — the  one  insistent  principle  of  con- 
sidering results  as  closely  as  methods — 
is  too  often  blotted  out  of  the  inventor's 
brain  by  the  fascination  of  his  present 
endeavor.  It  has  been  stated  by  patent 
experts  that  75  per  cent  of  the  patents 
secured  fail  to  repay  even  the  cost  of 
securing  them.  The  expenditure  of  en- 
ergy, talent — yes,  and  downright  genius 
— that  is  thereby  wasted,  a  large  propor- 
tion of  which  might  be  diverted,  by 
proper  warning,  control  and  encourage- 
ment, to  improvements  for  the  benefit  of 
the  world,  is  appalling. 

The  inveterate  inventor  or  the  spas- 
modic inventor  usually  is  actuated  by  ir- 
regular impulses  and  imaginations.  At 
home,  at  work,  on  the  street  car,  at  a  din- 
ner or  a  wedding,  some  article  or  some 
difficulty  comes  to  his  notice  which 
flashes  into  his  brain  the  idea  of  an  im- 
provement or  a  substitute,  and  forthwith 
he  invents  it.  The  obsession  is  to  make 
something  that  no  other  man  has  thought 
of.  Here  is  where  early  training  in  logi- 
cal reasoning  of  ultimate  results — train- 
ing, in  business  principles  and  business 
acumen — would  count. 

Such  training  comes  incidentally  to  the 
engineers  of  a  great  manufacturing  or 
transportation  enterprise.  Such  men  are 
frequently  inventors,  for  their  work  calls 
continually  for  the  inventive  faculty,  but 
with  it  they  are  under  the  discipline  of 
duty  and  the  stern  necessity  of  thor- 
oughly considering  and  estimating,  the 
ultimate  practical  value  of  the  invention 
or  improvement,  its  cost  and  probable 
profit. 

The  value  of  a  professional  salaried 
inventor  under  direction  and  control  has 
been  demonstrated  to  a  remarkable  de- 
gree in  some  of  the  great  manufacturing 
plants.  In  that  of  one  of  the  great  elec- 
trical machinery  manufacturing  compa- 
nies there  was  employed   several   years 


ago  a  plumber,  working  at  his  trade 
among  the  numerous  shops.  Some- 
months  after  he  commenced,  the  super- 
intendent observed  that  he  was  very 
fertile  in  ingenious  expedients,  and  he 
watched  him.  The  watching  really  de- 
veloped into  a  study.  The  plumber  was 
a  chronic  inventor ;  he  couldn't  help  it. 
It  was  found  that  he  had  secured  three 
patents  on  articles  not  used  in  plumbing, 
in  return  for  which  he  had  nothing  to 
show  but  the  papers.  He  was  taken  off 
the  plumbing,  told  to  wander  round  the 
shops  and  "invent"  savings,  and  warned 
against  "monkeying"  with  any  new  de- 
vices. His  work  was  to  find  saving, 
chances  or  to  invent  them. 

He  wandered  about  the  plant  at  will, 
studying  the  machines  and  the  products, 
no  matter  how  large  or  how  small.  The 
greatest  boring  mill  or  the  smallest  bench 
tool,  a  trifling  reduction  in  the  weight  of 
some  casting,  or  the  substitution  of  some 
standard  piece  for  a  special  piece,  alike 
engaged  his  attention.  He  invented  con- 
stantly—little things,  it  is  true,  but  the 
aggregate  saving  in  cost  or  gain  in  effi- 
ciency was  so  great  that  four  years  later 
he  was  drawing  a  salary  of  $3,000  a 
year.  A  trifling  ingenious  change  of  a 
casting  pattern  would  often  save  a  few 
cents'  worth  of  machining,  and  a  few- 
cents'  worth  of  material,  and  in  the  large 
quantity  of  each  part  manufactured  a 
very  small  saving  would  amount  to  a 
respectable  sum  in  one  year.  For  in- 
stance, three  months  after  he  had  been 
on  the  job  be  argued  for  and  secured  a 
slight  change  in  the  casings  of  railway 
motors,  by  which  two  bolts  and  the  nec- 
essary drilling  were  eliminated.  The 
saving  was  26  cents  on  an  article  which 
costs  over  $200.  But  30,000  of  such 
motors  are  turned  out  of  the  shop-  each 
year,  and  the  total  saving  was  nearh 
$8,000  each  year.  Of  course,  as  he  got 
settled  into  the  work  he  frequently  de- 
vised improvements  in  various  apparatus, 
increasing  its  efficiency. 

This  case  is  cited  because  it  Is  a  fair 
type   of   others,      Large    manufacturers 
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are  fully  alive  to  the  value  of  such  men, 
but  they  find  it  almost  impossible  to 
obtain  them.  One  of  the  great  automo- 
bile manufacturers  recently  said: 

"There  are  hundreds — perhaps  thou- 
sands— of  inventors  who  have  the  brains 
we  want.  Many  of  them  are  just  earn- 
ing a  living  at  some  occupation,  but,  al- 
though we  would  double  or  triple  those 
earnings  at  the  start,  we  can't  get  an 
inventor  who'll  respond  to  control.  They 
switch  off  from  work  we  want  to  any 
idea  that  occurs  to  them,  and  then  their 
minds  are  too  much  engrossed  to  get 
back  to  where  we  want  them.  I  suppose 
if  we  took  a  young  fellow  we  could  break 
him  in  to  an  understanding  of  business 
requirements  and  business  policy ;  but 
we've  got  to  have  a  man — or  several — 
who  have  proved  their  mechanical  inge- 
nuity and  ability  to  invent ;  and  when 
they  get  to  that  stage,  they  seem  to  have 
no  control  over  the  direction  of  their 
efforts." 

And  the  factory  superintendent,  speak- 
ing of  the  same  thing,  said:  "We  can 
get  graduates  of  technical  colleges,  and 
young  fellows  from  training,  schools,  by 
the  gross ;  but  if  I  select  one  who  shows 
ingenious  original  ideas  on  mechanical 
work,  and  tell  him  to  go  round  the  plant 
and  see  what  improvements  or  savings 
he  can  devise  on  what  we  are  making-, 
he'll  probably  bring  me,  within  a  week, 
sketches  of  something  entirely  outside 
of  our  line.  He  has  the  same  idea  that 
all  inventors  have,  that  if  a  thing  is  pat- 
entable there's  a  fortune  in  it,  and  that 
we'll  jump  at  it,  no  matter  what  it  is, 
or  how  it's  going  to  strike  us.  If  there 
was  a  college  of  business  invention, 
there'd  be  a  mighty  bright  outlook  fol- 
ks students." 

Of  course  the  question  comes  in  here 
as  to  whether  the  engineers  or  foremen 
are  not  competent  to  do  the  work  for 


which  the  shop  inventor  is  sought. 
Usually  they  are ;  but  just  as  usually 
they  are  entirely  unavailable.  •  Ask  an 
engineer  to  spend  two  or  three  days,  or 
a  week,  in  seeing,  if  a  factory  cost  sav- 
ing of  25  cents  is  possible  on  a  hundred 
dollar  machine,  and  he'll  disgustedly  de- 
cline to  put  his  training  and  abilities  to 
any  such  insignificant  detail.  If  the  re- 
quest is  mandatory,  he  will  probably  re- 
sign. And  the  foreman  who  has  from 
one  to  three  or  more  hundred  men  in  his 
department,  and  has  to  watch  orders  and 
supplies,  has  no  hours  to  spare  in  study- 
ing the  effect  of  the  elimination  of  a  two 
cent  bolt.  It  is  work,  resulting  in  totals 
of  enormous  amounts,  that  must  be  done 
by  a  special  man,  or  men — the  tool  ex- 
pert, the  shop  doctor,  the  savings  expert, 
or  simply  Mr.  Brown.  They  are  all  the 
various  designations  of  what  is  really  the 
shop  inventor. 

It  is  a  profession  which  is  very  close 
to  its  beginning.  The  success,  where 
the  man  can  be  instilled  with  the  princi- 
ples of  sticking  to  one  line,  and  study- 
ing the  needs  and  policies  of  his  com- 
pany, is  very  great.  But,  as  one  manager 
has  remarked :  "The  true  inventor  must 
be  caught  young  and  taught  in  some 
systematic,  effective  manner  that  his 
genius,  his  faculties  and  his  resourceful 
ingenuities  must  not  wander  all  over  the 
lot ;  that  if  he  engages  to  invent  im- 
provements and  economies  in  a  stove 
foundry,  he  is  neglecting  his  duty  and 
wasting  his  opportunities  by  inventing  a 
self  propelling  tooth  extractor  or  a 
combined  baby  carriage  and  washing 
machine.  The  college  that  will  take  such 
young  fellows  in  hand,  and,  letting  their 
inventive  genius  alone,  show  them  the 
true  business  application  and  business 
possibilities  of  such  genius,  will  do  more 
good  for  America's  industries  than  any 
technical  college  now  in  existence." 
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Electrical  Securities 

By  "CONTANGO" 

More  Interesting  Facts  and  Figures  as  to  What  Has  Been  Accomplished  in  the  Past  Few 
Years — Striking  Examples  of  Progress  and  Prosperity  Indicate  the  Solid  Future  Before 
Those  Who  Invest  Their  Money  in  the  Stocks  and  Securities  of  the  Well  Managed 
Public  Utility  Corporations. 


Mention  has  been  made  many  times  in 
this  series  of  the  advantages  accruing  to 
the  investor  by  virtue  of  the  centraliza- 
tion of  resources  and  management  as 
typified  by  many  of  the  great  public  serv- 
ice corporations  today.  But  the  average 
reader,  as  he  switches  on  his  light  to  read 
these  lines,  very  probably  has  an  inade- 
quate perception  of  the  tremendous  sys- 
tem, electrical,  mechanical,  clerical,  which 
is  back  of  the  half  an  ampere  or  so  of 
current  that  flows  through  his  lamp.  He 
knows  that  somewhere  away  in  the  dis- 
tance there  is  a  dynamo  which  sends  cur- 
rent over  the  wires,  but  to  the  intricacies 
of  the  system,  the  thousands  and  million. 
of  dollars  invested  in  its  equipment,  its 
instant  readiness  to  respond  to  the  tens 
of  thousands  of  little  switches  of  thou- 
sands of  small  consumers,  he  has  more 
than  likely  given  little  thought. 

What,  then,  are  some  of  the  factors 
back  of  this  almost  universal  electrical 
service  in  our  great?  cities  which  make 
that  service  ready  to  respond  to  public 
need  ?  So  far  we  have  dealt  quite  largely 
in  generalities  concerning  the  investment 
features  of  these  great  enterprises.  Let 
us  now  go  somewhat  into  the  interesting 
features  of  their  operation  that  will  show 
why  they  must  be,  of  necessity,  solid  and 
substantial  propositions  to  the  core.. 

If  we  take  as  an  example  of  a  public 
service  company  in  a  great  city  the  Com- 
monwealth Edison  Company  of  Chicago, 
for  instance,  some  exceedingly  interest- 
ing facts  may  be  brought  out  bearing  on 
the  above  point.  The  amount  of  coal 
consumed  by  this  company  per  year  is 
upward  of  one  million  tons ;  per  day. 
upward  of  2,800  tons ;  and  upward  of 
1 20  tons  per  hour.  The  figures  are  stu- 
pendous— just  consider  what  they  mean 


to  the  industrial  world  at  large.  This 
company,  in  order  to  avoid  any  trouble 
from  strikes,  has  to  accumulate  at  times 
as  much  as  300,000  to  400,000  tons  of 
coal  in  stock.  To  bring  this  more  vividly 
before  you,  let  it  be  suggested  that  the 
extra  expenditure  for  fuel  this  year  prior 
to  April  1  amounted  to  about  $300,000. 
To  quote  the  president  of  the  Common- 
wealth Edison  Company  in  regard  to  this 
extra  expenditure :  "We  have  to  do  a 
thing,  like  that  from  two  points  of  view — 
our  duty  to  our  customers  and  our  duty 
to  ourselves,  the  owners  of  the  property. 
The  steam  railroad  trains  can  stop  and 
stay  at  a  point  all  winter,  if  necessary, 
due  to  accumulations  of  snow,  a  strike 
of  the  employes,  or  whatever  unfavorable 
conditions  Providence  or  man  may  bring- 
about,  and  it  is  forgotten  in  a  day.  But 
just  imagine  what  would  happen  to  a 
community  like  Chicago  if  our  service 
stopped.  The  wheels  of  industry  would 
cease.  The  majority  of  the  newspapers 
would  cease  to  be  printed.  The  post- 
office  and  the  courts  would  have  to  shut 
down.  In  fact,  most  of  those  things 
which  contribute  either  to  the  com- 
fort or  discomfort  of  modern  civilization 
would  have  to  come  to  a  standstill.  At 
this  time  we  pay  the  city  of  Chicago 
$1,058,000  annually  for  taxes  and  munici- 
pal compensation.  That  amounts  to 
$2,800  a  day.  $120  an  hour,  just  about 
$2  a  minute !" 

It  is  decidedly  interesting,  to  note  the 
amount  of  money  contributed  for  public 
purposes.  In  1889  the  Commonwealth 
Edison  Company  contributed  $6.000 :  in 
1899  the  sum  was  $27,700:  and  in  toil. 
$1,057,500  was  contributed  to  the  city  in 
the  form  of  taxes  and  municipal  compen- 
sation.    It  might  be  remarked  here  that  tit 
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191 1  the  enormous  sum  of  $1,591,100 
was  spent  in  fuel. 

To  continue  the  president's  remarks: 
"In  1889  there  was  $797,200  invested  in 
plant.  That  refers  to  generating  and  dis- 
tributing stations.  In  1899  the  figure 
had  reached  to  $17,461,000,  and  in  191 1 
the  huge  sum  of  $68,896,000  was  so  in- 
vested. And  this  investment  is  now 
growing  at  a  rate  of  about  five  million 
dollars  a  year." 

Whether  you  are  greatly  interested  in 
figures  or  not,  just  consider  what  the 
foregoing  means.  It  tells  you  a  story  of 
possibilities  almost  unique,  not  only  in 
its  own  field,  but  in  the  great  big  world 
of  financial  accomplishment.  And  this 
story  will  undoubtedly  be  continued  on 
into  the  future  with  just  as  startling  dis- 
closures of  progress.  You  know,  for 
instance,  that  much  has  already  been 
done  in  the  direction  of  electrification  of 
steam  railroads.  What  does  this  mean 
to  the  central  stations  where  improve- 
ments will  in  the  future  be  made?  To 
quote  again  from  the  same  authority : 

"There  is  in  Chicago  an  electrical  zone 
about  32  miles  long  and  from  ten  to 
twelve  miles  wide.  Supposing  the  Van- 
derbilt  roads  all  produced  together  in  one 
group  and  the  Pennsylvania  roads  in  an- 
other group  and  the  Harriman  lines  in 
yet  another  group,  and  so  on  all  along 
the  line.  That  is  to  say,  suppose  they 
took  care  of  their  own  electrical  produc- 
tion of  energy.  Then,  on  the  other  hand, 
suppose  that  the  one  great  central  sta- 
tion system,  alluded  to,  produced  the  elec- 
trical energy,  there  would  be  a  difference 
in  the  cost  of  the  necessary  investment 
at  the  start  of  easily  $10,000,000.  In  a 
period  of,  say,  ten  to  fifteen  years,  the 
difference  in  the  amount  of  invested  capi- 
tal required  would  probably  amount  to 
$30,000,000." 

We  can  pause  here,  for  it  marks  the 
final  point  in  the  economy  and  efficiency 
of  centralization.  It  means  that  if  these 
railway  companies  wanted  to  go  it  alone, 
it  would  at  the  start  cost  them  more  than 
$10,000,000  more  than  if  their  power  was 


supplied  by  the  one  great  central  station 
organization.  And  this  is  so  forcibly 
brought  to  your  attention  to  as  strongly 
as  possible  impress  upon  you  the  neces- 
sity for  all  such  consolidations,  and  the 
opportunity  for  the  wise  investor  if  he 
takes  time  by  the  forelock. 

To  carry  the  point  a  little  further  a> 
to  the  future,  of  the  total  amount  of 
business  now  possible  in  the  Chicago 
community  the  Commonwealth  Edison 
Company  is  supplying  only  about  one- 
third,  or  a  little  more  than  one-third — 
possibly  35  per  cent.  It  takes,  in  round 
numbers,  about  $75,000,000  to  operate 
this  business  at  the  present  time.  If  it 
were  possible  to  get  all  the  business  pos- 
sible to  be  obtained,  it  would  more  riearly 
take  $250,000,000  to  operate  the  business 
of  manufacturing  and  distributing  energy 
in  all  of  Chicago  and  its  vicinity. 

There  you  have  it.  It  is  in  the  logical 
combinations  of  capital  in  public  utilities, 
of  which  the  above  company  is  an  exam- 
ple, that  you  find  your  future  right  before 
you  for  the  possibilities  of  sound  growth 
and  immense  growth  are  unlimited. 

And  on  all  this  vast  aggregation  of 
capital,  as  stated  once  before,  the  investor 
may  with  safety  net  as  high  as  five  and 
seven  per  cent  on  the  capital  stock  and 
424  to  5/4  Per  cent  on  the  bonds.  What 
more  could  possibly  be  asked? 

In  1889,  to  return  to  our  example,  the 
total  income  of  the  Commonwealth  Edi- 
son Company  from  light  and  power  and 
railway  service  was  $105,700;  in  1899 
the  income  from  the  same  source  was 
$1,792,700;  and  in  1911  the  income  had 
reached  $13,902,300.  In  1893  the  same 
company  had  4,100  customers;  in  1899 
it   had   13,300  customers,   and   in    191 1. 

157,115- 

To  turn  to  another  company :  It  may 
be  mentioned  that  the  Doherty  Operating 
Company,  a  company  organized  by  the 
Henry  L.  Doherty  and  Co.'s  interests,  one 
of  the  best  known  in  America,  will  oper- 
ate the  newly  incorporated  Consolidated 
Cities,  Light,  Power  and  Traction  Com- 
pany  which   in   June  of  this   year   sold 
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$4,500,000  five  per  cent  first  lien  bonds  in 
London.  Now  it  may  be  told  that  that 
>ale  was  accomplished  in  a  few  hours. 
There  are  eleven  plants  in  the  new  com- 
pany's control  and  they  operate  in  21 
cities  throughout  this  country  and 
Canada.  And  the  point  is  that  each  prop- 
erty secured  must  come  up  to  the  Doherty 
standard  of  earnings  and  must  be  in  a 
section  6f  the  country  the  past  record  of 
which  is  an  assurance  of  its  future 
growth.  There  again  you  have  an  illus- 
tration of  the  present  trend  of  capital. 

Taking  at  random  from  a  long  list  of 
such  undertakings,  70  of  these  public 
utility  corporations,  let  us  give  an  analy- 
sis of  the  gross  earnings  in  the  three 
years  from  1908  to  1911,  inclusive.  Of 
the  whole  number,  it  is  shown  that  60 
of  these  companies  increased  gross  earn- 
ings, in  1908,  7  to  30  per  cent  over  1907  ; 
in  the  next  year,  62  corporations  made 
a  gross  gain  of  nearly  11.30  per  cent 
over  1908;  in  1910,  66  corporations  in- 
creased gross  earnings  twelve  per  cent 
over  1909,  and  in  191 1  70  corporations 
increased  gross  earnings  9.30  per  cent 
over  the  previous  year. 

The  70  companies  mentioned  are  com- 
posed of  25  electric  railway  corporations, 
37  gas  and  electric  light  companies, 
five  telephone  companies  and  three  water 
companies.  No  company  shows  less  than 
$100,000  in  gross  earnings.  The  gross 
earnings  for  these  companies  in  the  last- 
two  years  to  December  31  were  as  fol- 
lows: 

Gross  earnings,  191 1 $266,954,444 

Gross  earnings,  1910 244,094.360 

Increase  in  191 1 22,860,084 

Percentage  of  increase,  9.30  per  cent. 
As  a  comment,  it  can  be  said  that  dur- 
ing the  extreme  period  of  depressions  in 
1893  to  1896,  when  over  one- fourth  of 
the  railroad  mileage  of  the  country  was 
placed  in  the  hands  of  receivers,  con- 
servatively capitalized  and  well  man- 
aged public  utility  companies  in  the 
larger  cities,  almost  without  exception, 
emerged  in  good  condition  and  with  die 


record  of  having  promptly  met  all  obli- 
gations. No  possible  severer  test  of  the 
strength  of  the  bonds  of  these  companies 
as  investments  could  be  demanded  than 
is  shown  by  these  facts. 

Then  we  have  before  us  the  compara- 
tively recent  record  of  the  panic  of  1907. 
Public  service  corporations  showed  no 
shrinkage,  but  on  the  contrary  continued 
to  grow  and  increase  by  reason  of  the 
fact  that  they  were  supplying  the  public 
with  something  absolutely  necessary  to 
its  mode  of  living. 

One  word  more :  At  the  time  this  goes 
into  print,  the  stress  of  the  general  elec- 
tion will  be  more  or  less  felt  all  over  the 
country ;  feeling  will  run  high,  and  there 
will  be  divers  expressions  of  opinion  as 
to  the  effect  of  the  election  on  this  or  that 
class  of  investment.  Money  may  usually 
be  considered  timid  at  such  a  time. 

Do  not  be  alarmed.  There  will  be  an 
active  market  for  securities  of  all  kinds, 
and  the  very  time  to  get  in  and  wisely 
place  your  money  will  be  then,  as  now, 
for  the  public  service  corporations  have 
nothing  to  fear.  Rather  the  reverse,  for 
the  legislative  aims  of  all  parties  are  in 
the  direction  of  proper  control  and  there- 
fore proper  and  adequate  protection  of 
such  organizations,  with  a  corresponding, 
benefit  and  security  to  the  owners  of 
stock  and  holders  of  such  securities. 


NEW  BOOKS 

Commercial  Engineering  for  Central  Sta- 
tions. By  Edmund  F.  Tweedy,  New  York: 
McGraw-Hill  Book  Company.  1912.  142 
pages  with  27  illustrations.    Price,  $2.50. 

This  is  a  compilation  of  facts  and  fig- 
ures of  value  to  the  commercial  depart- 
ments of  electric  light  and  power  com- 
panies of  argumentative  value  to  lay 
before  prospective  customers.  It  takes 
up  such  matters  as  cooling  the  air  in 
buildings,  mechanical  refrigeration  for 
the  cold  storage  of  furs,  electricity  in  the 
modern  department  store,  ozone  and  its 
production,  kilowatt  hour  costs  in  steam 
driven  generating  plants,  the  passenger 
elevator  in  modern  office  building  sen 
ice,  etc. 


SCIENCE  EXTRACTS  FROM  FOREIGN  JOURNALS 


NEW  SOUND-PROOF  TELE- 
PHONE BOOTHS 


Soundproof  telephone  booths  are  now 
constructed  by  a  German  firm,  and  owing 
to  the  new  principle  which  is  used  in 
their  makeup,  it  is  said  that  not  the  least 
sound  can  escape  from  them  while  the 
telephone  is  being  used.  The  walls  of 
the  new  booth  are  built  of  five  layers  of 
thin  wood,  with  the  grain  crossed  each 
time,  and  the  layers  are  glued  together, 
and  then  the  whole  is  covered  with  a 
special  soundproof  compound,  so  that  in 
this  way  it  is  not  required  to  use  deaden- 
ing cushions  as  a  lining  for  the  booth. 
As  the  whole  is  made  in  six  dismountable 
panels,  a  booth  can  be  set  up  in  a  very 
short  time,  and  the  panels  are  not  too 
large  to  be  taken  in  through  an  ordinary 
door.  Insulated  openings  are  left  in  the 
partitions  beforehand,  so  that  there  is  no 
need  of  boring  holes  in  order  to  put  in 
telephone  or  electric  light  wires. — L'Elec- 
tricien,  Paris. 


TELEPHONE  SERVICE  IN 
PEKIN 


A  telephone  service  is  now  officially  or- 
ganized in  Pekin.  Two  central  exchanges 
have  been  installed  in  the  city,  and  they 
are  fitted  up  for  6,400  subscribers.  What 
is  to  be  noticed  is  that  both  the  exchanges 
and  lines  are  of  home  manufacture,  and 
the  Chinese  government  is  engaged  in 
operating  the  telephone  system.  There 
are  already  3.000  subscribers  in  the  Chi- 
nese and  the  Tartar  quarters  of  town,  and 
the  rest  of  the  city  will  be  wired  up  in 
the  same  way  before  very  long.  In  the 
part  of  town  containing  the  foreign  lega- 
tions, where  there  were  already  quite  a 
number  of  telephones  in  use,  these  are 
now  connected  by  extending  the  wiring 
as  far  as  the  central  exchanges. — L'Elec- 
tricien,  Paris. 


FAMOUS  CHURCH  BELLS  ELEC- 
TRICALLY TOLLED 


The  parish  church  on  the  Kloster- 
strasse,  Berlin,  with  its  famous  200  year 
old  bells,  is  one  of  the  best  known  in  the 
city.  Not  long  ago  the  bells  were  fitted 
with  electric  ringing  apparatus.  This  in- 
genious device  is  the  invention  of  a 
Cologne  firm,  and  is  already  in  use  in 
some  30  churches  in  different  parts  of 
the  country,  among  others  the  Limberg 
cathedral,  where  very  heavy  bells  are  set 
in  motion.  The  special  advantage  of  the 
new  device  is  that  it  gives  a  two  sided 
pull  on  the  bells  so  that  there  is  given  a 
precise  and  uniform  stroke  of  the  ham- 
mer without  any  shaking  or  shocks.- — 
London  Electrical  Review. 


EXAMINING    COAL    WITH 
X-RAYS 


Coal  is  now  examined  by  the  X-rays 
in  order  to  see  the  quality  of  the  sub- 
stance which  it  contains.  While  pure  coal 
is  almost  transparent  to  the  rays,  there 
can  be  seen  differences  between  the  vari- 
ous qualities  of  coal  and  even  between 
different  parts  of  the  same  specimen,  so 
that  the  makeup  of  the  coal  can  be  noted 
in  this  way,  and  the  amount  of  ash  can 
be  estimated.  There  are,  in  fact,  two  or 
three  kinds  of  ash  contained  in  coal — 
first,  the  foreign  matter  brought  by  wind 
and  rain  upon  the  wood  of  the  forests 
which  gave  rise  to  the  coal ;  then  we  also 
have  the  mineral  matter  forming  part  of 
all  living  plants,  and  again  the  products 
formed  by  the  action  of  these  various 
compounds  upon  each  other.  Examining 
the  coal  by  the  X-rays  is  likely  to  be  very 
useful  in  the  future  in  deciding  what  kind 
of  impurities  are  contained  in  the  coal 
and  what  its  value  is  as  fuel. — Cosmos, 
Paris. 
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ELECTRIC    ORDERING    DEVICE 
FOR  RESTAURANTS 


DEATH    OF    HENRI    POINCARE 


An  electric  waiter  for  hotels  and  res- 
taurants is  the  invention  of  Mr.  H.  Quer- 
tier,  and  it  is  operated  by  the  customer, 
who  is  in  direct  connection  with  the 
kitchen.  On  each  table  is  a  wood  frame 
carrying  a  menu  card,  and  opposite  each 
item  of  the  bill  of  fare  is  a  button.  Hav- 
ing chosen  his  dish,  he  presses  the  button 
and  at  once  the  number  of  the  table  and 
the  order  are  displayed  in  the  recorder  in 
the  kitchen,  while  an  electric  alarm  bell 
rings  to  notify  the  cook.  An  apparatus 
in  the  kitchen  automatically  issues  a 
ticket  with  the  order  details  and  price, 
and  a  duplicate  is  kept  upon  endless  tape 
so  as  to  have  a  check  upon  money  and 
goods.  When  the  electric  printer  drops 
the  ticket  into  the  tray,  the  order  can  be 
prepared  and  delivered  with  the  ticket 
by  the  waiter  girl  at  once.  At  Welling- 
ton, New  Zealand,  where  it  is  used,  the 
electric  method  has  had  much  success. — 
London  Electrical  Review. 


ELECTRIC  STEEL  PRODUCTION 
IN  NORWAY 


Electric  steel  production  is  on  the  in- 
crease in  Norway,  and  two  new  com- 
panies have  been  formed  for  constructing 
plants  of  the  kind.  The  first  of  these  has 
a  capital  of  about  $1,000,000,  and  is  ar- 
ranging to  secure  about  3,000  horsepower 
from  a  local  hydraulic  station.  It  is  to 
erect  an  electric  steel  furnace  of  a  new 
design  and  a  very  complete  works  with 
rolling  mill,  steam  hammers,  foundry, 
and  the  like,  so  as  to  be  able  to  produce 
over  3,000  tons  of  steel  annually  in  the 
shape  of  rolled  and  cast  steel.  The 
second  enterprise  is  a  steel  works  near 
Arendal,  and  the  current  comes  from  the 
Boilejos  falls  at  Nedelven.  In  both  these 
plants  the  electric  furnaces  are  of  the  type 
made  by  the  Swedish  electro-metallurgic 
firm.  It  is  thought  that  the  annual  prod- 
uct from  the  two  steel  works  will  not  be 
less  than  15,000  tons. — Industrie  Elec- 
trique  (Bi-monthly),  Paris. 


Europe  has  met  with'  a  loss  in  the  death 
of  Henri  Poincare,  who  has  been  con- 
sidered for  many  years  past  as  the  great- 
est living  mathematician.  His  activities 
bore  upon  many  branches  of  science, 
among  which  electrical  theory  was  promi- 
nent. He  was  born  at  Nancy  in  1854,  and 
after  passing  through  the  Polytechnic 
School  he  subsequently  became  Professor 
at  the  Paris  University,  which  position  he 
has  kept  ever  since.  He  was  a  member 
of  the  leading  scientific  bodies,  such  as 
the  French  Institute  and  the  Academy  of 
Sciences,  and  was  also  a  member  of  many 
foreign  scientific  societies.  He  wrote  a 
number  of  works  upon  the  branches  of 
heat,  light,  electricity  and  other  questions, 
and  was  one  of  the  leading  spirits  in  the 
modern  scientific  movement.  He  was  a 
cousin  of  Raymond  Poincare,  the  French 
Prime  Minister. — L'Electricicn,  Paris. 


SIR     HIRAM     MAXIM'S     COL- 
LISION   PREVENTER 


Sir  Etiram  Maxim,  the  well-known 
English  inventor,  is  at  work  upon  a  new 
method  for  use  with  vessels  at  sea  so  as 
to  be  able  to  detect  the  presence  of  dis- 
tant objects  and  thus  avoid  collisions. 
His  idea  is  based  upon  the  so-called  sixth 
sense  possessed  by  bats  when  flying  in 
the  dark,  but  here  it  is  probable  that  there 
is  no  special  sense  in  play,  but  the  vibra- 
tions given  by  flapping  the  wings  are  re- 
flected from  walls  and  the  like,  and  there 
seems  to  be  a  special  organ  in  the  head 
for  observing  the  reflected  waves  so  that 
the  bat  takes  note  of  nearby  objects.  On 
the  vessel  a  large  steam  siren  would  sel 
up  sound  waves  of  such  a  low  pitch  that 
the  ear  would  not  perceive  them.  Such 
waves  could  travel  many  miles  and  ho 
reflected  back  from  icebergs  or  rocks, 
and  the  echo  received  on  a  largo  dia- 
phragm on  board.  The  vibrations  of  the 
diaphragm  could  then  aoi  to  close  the  cir- 
cuit of  an  electric  hoi!  so  as  to  give  the 
alarm.-   London  Electrical  Review, 
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DETERMINING  LONGITUDE  BY 
WIRELESS 


Several  determinations  _  of  longitude 
have  of  late  been  made  by  means  of  wire- 
less signals,  but  the  most  satisfactory  at- 
tempt of  this  kind  recently  took  place  be- 
tween Paris  and  Tunis.  Wireless  signals 
connected  two  clocks,  one  at  the  Eiffel 
Tower  and  the  other  at  Bizerta,  on  the 
Mediterranean  coast  near  Tunis,  which  is 
one  of  the  leading  French  naval  stations. 
Comparison  of  the  two  clocks  gave  the 
accurate  figures  for  the  longitude.  The 
signals  traveled  the  distance  in  0.007 
second,  which  works  out  at  nearly  200,- 
000  miles  a  second.  When  Sir  George 
Airy,  the  British  royal  astronomer,  deter- 
mined the  longitude  of  Valentia,  the  little 
island  off  the  coast  of  Kerry,  he  had  no 
fewer  than  30  chronometers  carried  back- 
wards and  forwards  between  Valentia 
and  Greenwich  Observatory  22  times 
before  he  was  satisfied. — The  Marconi- 
graph,  London. 

A  NEW  ROAD  OVER  THE  ALPS 


Referring  to  the  new  Lotschberg  elec- 
tric railroad  which  crosses  the  Alps,  it  is 
probable  that  the  electric  locomotive 
trams  will  commence  to  run  in  the  spring 
of  1913.  Tourists  will  welcome  this 
event,  as  they  will  then  see  some  of  the 
most  attractive  Alpine  scenery,  for  the 
new  road  is  to  take  the  first  rank  as  to 
the  beauty  of  the  route,  and  the  great 
tunnel  adds  to  the  interest.  The  new  elec- 
tric locomotives  will  be  more  powerful 
than  any  of  the  steam  locomotives  now  in 
use,  and  are  to  make  higher  speeds  than 
on  the  rival  St.  Gothard  or  Mount  Cenis 
lines.  In  fact,  two  steam  locomotives 
would  be  needed  to  take  the  international 
340-ton  trains  up  the  steep  grades,  where 
one  of  the  new  electric  locomotives  will 
now  do  it.  The  entire  length  of  the  rail- 
road is  45  miles,  and  it  mounts  up  to  a 
very  high  point  inthe  Alps,  then  descends 
into  the  Rhone  valley  and  connects  with 
the  Simplon  line.  Along  the  route  is  the 
new  electric  cable  incline  up  to  the  lofty 
summit   of  the   Nieseh,   and   at   another 


point  is  the  Adelboden  winter  resort  af 
Blue  Lake.  —  Revue  Poly  technique, 
Switzerland. 

WIRELESS  IN  THE  SOUTH  SEAS 

The  German  government  has  just 
granted  a  concession  to  the  Telefunken 
and  the  German-Holland  telegraph  com- 
panies to  build  and  operate  two  large 
wireless  telegraph  stations  in  the  German 
colonies  in  the  South  Seas.  The  stations, 
which  are  to  be  laid  out  on  the  Telefunken 
system,  will  be  located  at  Yap-Rabaul  in 
New  Guinea  and  Apia  in  Samoa,  and 
will  be  valuable  in  making  connections 
between  leading  points  in  the  colonies, 
and  also  with  the  landing  stations  of  tele- 
graph, cables.  The  two  wireless  stations 
will  be  equipped  with  the  most  recent 
high  power  apparatus,  and  will  use  about 
120  horsepower.  The  steel  towers  are 
about  400  feet  high.  With  the  present 
stations  it  is  expected  to  cover  over- 
sea distances  of  2,500  miles. — London 
Electrician.    

EXPLOSION  OF  RADIUM 


An  explosion  of  radium  is  a  somewhat 
unusual  occurrence,  and  this  is  fortunate, 
for  it  is  likely  to  cause  a  severe  accident. 
M.  B.  Jost,  a  German  scientist,  was 
working  with  radium  bromide  in  con- 
nection with  one  of  his  detecting  screens 
of  the  kind  which  lights  up  or  shows 
sparkles  where  the  active  particles  of  the 
radium  bombard  it.  He  had  taken  up 
a  very  small  grain  of  powerful  radium 
composition  on  the  point  of  a  knife  and 
brought  it  near  the  screen,  when  it  ex- 
ploded with  some  noise  and  sent  showers 
of  powder  to  all  sides.  Some  of  it  struck 
the  screen  and  caused  a  fine  display  of 
sparkles,  but  the  powder  also  entered 
his  eye  and  caused  much  inflammation, 
which  was  difficult  to  cure.  An  explosion 
of  unconfined  radium  has  not  been  ob- 
served before,  and  he  thinks  it  is  due  to 
gas  from  the  radium  collecting  inside 
the  solid  particle.  Before  this,  however, 
a  radium  tube  belonging  to  M.  Precht 
exploded,  and  this  was  also  due  to  the 
pressure  of  the  gas. — Cosmos.  Paris. 


Hon.  O.  P.  Austin,  chief  of  the  Bureau 
of   Statistics,  Department  of  Commerce 
and  Labor,  in  a  recent  ad- 
United  dress,  cited  the  fact  that  the 
States  United  States  stands  first  in 


First  in 


facilities  of  communication. 


We    have    twice    as    many 


Communi- 
cation Fa- 
cilities        miles  of  telegraPh  as  any 

other  country  of  the  world, 
and  every  city  and  factory  of  the  country 
is  within  speaking  distance  of  every  con- 
tinent and  great  trading  center  of  the 
world.  In  the  number  of  telephone 
messages  sent  the  United  States  sur- 
passes the  total  for  all  Europe  combined. 

The    Bureau   of    Standards   has   just 
issued  a  bulletin  on  the  kilowatt  equiva- 
lent  of   horsepower.      The 
What  most     frequently     quoted 

Horse-  equivalent    in    watts    until 

P°w<rr  now  has  been  746.     Since, 

Mea  y  however,  the  pound  weight 

in  Watts  as  a  un^  °^  f°rce  varies  in 
value  as  the  acceleration  of 
gravity  varies,  the  number  of  foot  pounds 
per  second  in  a  horsepower  accordingly 
varies  with  the  latitude  and  altitude.  It 
is  equal  to  550  foot  pounds  per  second  at 
50  degrees  latitude  and  sea  level,  approxi- 
mately the  location  of  London,  where  the 
original  experiments  were  made  by 
James  Watt  to  determine  the  magnitude 
of  the  horsepower. 

The  Continental  horsepower,  which  is 
used  on  the  continent  of  Europe,  differs 
from  the  English  and  American  horse- 
power by  more  than  one  per  cent.  Its 
usual  equivalent  in  watts  is  736.  This 
difference  is  due  to  the  confusion  which 
exists  in  the  weights  and  measures  of 
too  years  ago.  The  metric  system  soon 
placed  the  various  values  of  the   horse- 


power in  terms' of  75  kilogram  meters 
per  second,  although  the  original  Eng- 
lish equivalent  would  be  76.041  kilogram 
meters  per  second. 

Since  a  unit  of  power  should  represent 
the  same  rate  of  watts  at  all  places,  the 
Continental  horsepower  is  best  defined 
as  736  watts,  which  is  equivalent  to  75 
kilogram  meters  per  second  at  latitude  52 
degrees  31  seconds.  In  the  future  746 
watts  will  be  used  as  an  exact  equiva- 
lent of  English  and  American  horse- 
power. 

Only  those  cool,  self  confident  servants 
of  science  who  take  charge  of  our  cen- 
tral   generating    stations 
A  Giant  know   what   terrific    forces 


That 
Knows  No 


Mercy 


they  are  dealing  with,  and 
what  the  consequences  of 
a  single  mistake  will  be. 
There  is  no  quarter  for  these  men,  no 
time  to  draw  back  or  to  retrieve  an  error  ; 
the  imprisoned  giant  knows  no  mere}-, 
and  with  a  single  switch  thrown  in  at 
the  wrong  moment,  which  inadvertently 
gives  him  a  path  of  escape,  he  shakes 
off  his  bonds  and  wreaks  havoc  and 
destruction  around  him. 

It  is  only  when  one  has  stood  on  the 
switchboard  gallery  of  one  of  our  large 
central  stations  in  any  of  our  big  cities, 
and  has  been  a  principal  actor  in  one 
of  these  shutdowns — as  they  are  lech 
nically  called — and  has  heard  the  vicious 
snap  of  a  high  tension  short,  and  has 
smelled  the  never  to  be  forgotten  odor 
of  copper  reduced  to  its  elemental  gases, 
that  one  fully  realizes  the  tremendous 
force  we  have  at  our  disposal  and  the 
colossal  impudence  of  man  in  daring  to 
capture  and  train  this  mighty  force  as 
his  -.law. 


' '  That  get-rich-quick  man  is  as  busy  as  a 
bee. ' ' 

' '  Yes, ' '  replied  Mr.  Cumrox.  ' '  He 's  one  of 
those  busy  bees  who  can't  manage  to  gather 
honey  without  incidentally  stinging  somebody. ' ' 

Teacher  — ' '  Now  that  you  have  learned  about 
the  rhinoceros,  can  you  tell  me  any  other  ani- 
mal that  has  a  horn  and  is  dangerous  to  man- 
kind?" 

Pupil  — ' '  Please,  yes — a   automobile. ' ' 


Knicker — "Which    end    of    a 
first?" 

Butcher  — ' '  It  all  rises  at  once. : 


cow    gets    up 


3  the  reply. 
And    the    window 


Frightened  officer — "Stand  till  the  last 
ditch,  my  brave  men.  Don't  run  until  you  have 
to.  But  as  I  am  a  trifle  lame  I — I  think  I  will 
start  now. ' ' 

A  belated  automobilist,  whose  car  got  lo- 
comotor "attacksia"  miles  from  anywhere  at 
2  a.  m.,  knocked  at  the  door  of  the  only  house 
in  sight. 

"Who's  there?"  asked  a  voice  from  the 
upper  window. 

"A  traveler," 

"Then   travel.' 
with  a  bang. 

A  man  went  to  an  insurance  office  to  have 
his  life  insured  the  other  day. 

"Do  you  cycle?"  the  insurance  agent 
asked. 

"No,"  said  the  man. 

"Do  you  motor?" 

"No." 

"Do  you  then,  perhaps,  fly?" 

' '  No,  no, ' '  said  the  applicant,  laughing. 
"I  have  no  dangerous " 

But  the  agent  interrupted  him,  curtly. 
' '  Sorry,  sir, ' '  he  said,  ' '  but  we  no  longer 
insure  pedestrians." 

Three-year-old  Eleanor  was  given  a  dime 
as  a  reward  for  docility  in  taking  a  dose  of 
medicine.  The  next  day  her  elder  brother 
offered  her  a  nickel  to  pick  up  a  basket  of 
chips  in  his  place.  "Hm!"  refused  Eleanor, 
' '  I  can  make  more  than  that  taking  castor 
oil." 


Father  ruefully  gazed  on  his  last  shilling. 

' '  Money  has  wings,  and  house  rents  make 
it  fly,"  he  said. 

"Yes,"  said  his  15-year-old  son,  "and  some 
houses  have  wings,  for  I've  seen  many  a 
house  fly. ' ' 

' '  You  're  smarter  than  your  old  dad,  may- 
be, my  son,  but  I  always  thought  that  no 
part   of   a  house   except   the   chimney  flue!" 

Love  has  been  described  as  "an  inward 
indescribability  of  an  outward  all-over-ish- 
ness  for  a  girl." 

The  only  thing  that  could  be  worse  than 
a  toothache  and  earache  at  the  same  time 
would  be  rheumatism  and  Saint  Vitus'  dance. 


A  very  pretty  but  extremely  slender  girl 
entered  a  street  car  and  managed  to  seat  her- 
self in  a  very  narrow  space  between  two  men. 
Presently  a  portly  colored  mammy  entered 
the  car  and  the  pretty  miss,  thinking  to  hu- 
miliate the  men  for  their  lack  of  gallantry, 
arose. 

' '  Aunty, ' '  she  said,  with  a  wave  of  her 
hand  toward  the  place  she  had  just  vacated, 
' '  take  my  seat. ' ' 

"Thank  you,  missy,"  replied  the  colored 
woman,  smiling  broadly,  "but  which  gen'- 
man's  lap  was  you  sittin'  on?" 

Mr.  Wise — What  would  you  do  for  me  if 
I'd   give   you   something  to   eat? 

Willie  Wantajob — I  can  saw  some  wood 
for  you. 

Mr.  Wise — I  have  no  wood;  we  do  all  our 
cooking  by  electricity. 

Willie  Wantajob — Well,  you  could  let  me 
turn  on  the  electricity. 

*     *     * 

The  First  Burglar — Wot  abaht  the  bloom- 
in'   burglar   alarm? 

Second  Burglar — May  as  well  put  it  in 
the  bag,  we  can  get  something  for  the 
bells,  p'raps. 

' '  Is  there  anything  you  can  do  better  than 
any  one  else?" 

"Yes,"  replied  the  small  boy,  "I  kin  read 
my  own  writing. ' ' 
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In  this  age  of  electricity  everyone  should  be  versed  in  its  phraseology.    By  studying  this  page  from  month 
to  month  a  working  knowledge  of  the  most  commonly  employed  electrical  terms  may  be  obtained. 


Strain  Insulator. — A  form  of  insulator  in- 
serted in  the  guy  wires  of  a  trolley  line  or  at 
the  ends  of  the  antenna  of  a  wireless  aerial. 

Stray  Field. — The  lines  of  force  from  the 
field  poles  of  a  dynamo  or  motor  through 
which  the  wires  of  the  armature  do  not  pass, 
these  lines  being  scattered  and  wasted. 

Stray  Power. — The  energy  lost  in  driving  a 
dynamo,  due  to  friction  windage,  etc. 

Striking  Distance. — The  space  between  two 
conductors  at  which  a  spark  just  begins  to  jump 
across. 

Sub-station. — An  electric  plant  receiving- 
current  from  a  main  generating  plant  some  dis- 
tance away,  and  designed  to  supply  consumers 
in  the  immediate  neighborhood. 

Sulphating. — The  formation  of  a  coating  of 
sulphate  of  lead  upon  the  plates  of  a  storage 
battery. 

Switchboard. — A  board  usually  of  slate  or 
marble  upon  which  are  switehes,  voltmeters, 
ammeters,  etc.,  for  opening  and  closing  cir- 
cuits connected  to  it  and  for  measuring  the 
voltage  and  current.  The  board  may  be  a  cen- 
ter of  electrical  distribution  for  a  plant,  station, 
building,  etc. 

S.  W.  G  —  Abbreviation  for  Standard  Wire 
Gauge. 

Swinging  Ground. — A  ground  upon  a  tele- 
graph or  other  electric  circuit  in  which  the  con- 
nection to  earth  is  intermittent,  usually  due  to 
wind  blowing  the  wire. 

Tachometer. — An  instrument  for  finding  at 
any  instant  the  number  of  revolutions  per  min- 
ute of  a  shaft.  The  readings  are  read  directly 
from  a  dial. 

Tangent  Galvanometer.  —  (See  Galvano- 
meter.) 

Teazer. — A  coil  of  fine  wire  wound  on  the 
field  magnets  of  a  dynamo  and  connected  in 
shunt  across  the  main  circuit. 

Telegram. — A  message  sent  by  telegraph. 
Telegraph  Key. — A  pivoted  metal  lever  with 
a  finger  rest,  used  to  close  and  open  a  telegraph 
circuit  by  pressing  or  releasing  the  lever. 

Telephone. — An  apparatus  for  the  transmis- 
sion of  speech  by  the  use  of  electric  current. 

Telephone  Exchange. — An  office  in  which 
are  centered  the  lines  of  a  number  of  telephone 
subscribers,  these  lines  being  so  arranged  on  a 
switchboard  that  any  subscriber  may  be  placed 
in  communication  with  any  other. 

Terminal. — A  name  applied  to  the  end  of  an 
electrical  conductor  and  sometimes  to  the  poles 
of  a  battery. 

Terminal  Voltage. — The  voltage  of  an  elec- 
tric generator  at  the  point  where  the  feed  wires 
are  connected  to  it. 


With 


Tesla  Coil. — An  induction  coil  for  giving  a 
high  voltage  and  high  frequency.  It  consists 
of  a  primary  coil  of  only  a  few  turns  connected 
to  the  secondary  of  a  spark  coil,  a  spark  gap 
and  condenser  in  parallel  across  the  connecting 
wires,  and  a  secondary  coil  of  fine  wire. 

Thermo-electric  Pile. — In  1822  Seebaek 
found  that  a  current  may  be  produced  in  a 
closed  circuit  by  heating  a  point  of  contact  of 
two  dissimilar  metals,  such  as  bismuth  and  anti- 
mony. A  number  of  pairs  of  these  metals 
joined  together  form  a  thermo-electric  pile, 
which  is  a  valuable  instrument  in  detecting  dif- 
ferences of  temperature  by  a  galvanometer 
placed  in  the  circuit. 

Three  Way  Switch. — A  snap  switch  so  con- 
structed that  connection  can  be  made  from  one 
wire  to  either  of  two  other  wires.  Used  to  con- 
trol lights  from  two  different  points. 

Three  Wire  System. — A  system  of  feeders, 
invented  by  Edison,  consisting  of  three  main 
wires  from  the  dynamo  or  generating  station. 
Lamps  are  connected  between  each  'outside  wire 
and  the  middle  wire  called  the  neutral 
lamps  equally  divided  be- 
tween the  two  sides  no 
current  flows  through  the 
neutral.  With  all  the 
lamps  on  one  side  of  the 
neutral  wire  fill  the  cur- 
rent goes  through  the 
neutral.     (See  cut.) 

Ticker.  —  A  telegraph 
instrument  for  automatically  printing  informa- 
tion regarding  stock,  baseball,  etc.,  upon  a 
paper  tape.  Subscribers  for  these  devices  are 
stock  and  grain  brokers,  clubs  and  persons  de- 
siring to  be  kept  in  close  touch  with  this  kind 
of  information. 

Torque. — The  turning  force  which  acts  upon 
or  is  exerted  by  the  armature  of  a  dynamo  or 
motor. 

Transformer. — A  device  used  on  alternating 
current  to  step  the  voltage  up  or  down.  The 
apparatus  consists  of  a  primary  and  a  second- 
ary coil  wound  upon  a  soft  iron  core. 

Trolley. — A  rolling  metal  wheel  that  runs  on 
an  overhead  wire,  taking  current  off  for  operat- 
ing an  electric  ear. 

Trunk  Lines.— The  lines  in  a  telephone  ex- 
change connecting  different  sections  of  the 
switchboard  or  running  between  exchanges. 

Turns.— Applied  to  the  windings  of  a  wire 
about  a  solenoid,  electro-magnet  or  like  appa- 
ratus. A  wire  wound  six  times  about  a  bar  is 
sn'nl    to   contain   six  turns. 


Three  Wire 
System 


POPULAR  ELECTRICITY  MAGAZINE 


In  Plain  English 

HENRY  WALTER  YOUNG,  Edi 


Vol.  V 


November,  1912 


No.  7 


CONTENTS 


EDISON  AS  A  MANUFACTURER 625 

First  Quartz  Lamp  Installation  in  the  United  States  635 

Paris  Fire   Fighters , 636 

Static  Electricity   Fogs  Films 636 

Professor  Moissan's  Furnace 637 

Lighting   the   Track    Ahead 637 

AN    IDEAL    CENTRAL    STATION    PLANT 638 

Mill    Mountain   Incline 643 

Loud  Speaking  Telephone  for   the   Home ,   643 

Shooting   at   Moving   Pictures 644 

London's    "Human    Spiuers" , 645 

Electric   Heating   in    Sweden 645 

Efficient   Plan   for   Canvassing   Election   Returns...    646 

Light   for  the  Sultan  of  Lahej 647 

ELECTRICAL      INVENTION      AND      A      LARGER 

PATENT    OFFICE 648 

Novel    X-ray    Apparatus 652 

Quartz  Working 653 

Street  Car  Efficiency   in  Germany , 653 

Why  Conduits  Are  Necessary  in  the  Philippines  .  . .   654 

Wind   Mill   Farm   Lighting   Plants 655 

Electric  Propulsion  for   Lake  Boat. , 656 

French   Water   Sterilizer 656 

Testing  Gun  Carriages  at  the  Krupp  Works 657 

Electricity   Creator  and  Destroyer ,.    657 

Circular  Railway  Up   Mount   Washington 658 

An  Electric  Heater  for  the  Table 659 

SIR    JOSEPH    BEECHAM    COMMENTS    ON    ENG- 
LISH  ELECTRICAL   AFFAIRS 660 

Most   Powerful   Merchant   Ship   Searchlight 662 

What  is  Electricity?  . , 663 

A  Greenback   Laundry 663 

Ice   Harvesting   on   the   Farm 664 

Saving  Lamp  Carbon   Stubs. , > 664 

ELECTRICITY     IN     THE     CONTROL     OF     FIRE- 
WORKS   DISPLAYS    665 

Dictating  Letters  by   Telephone 668 

The  Location  of  Electric  Heaters 668 

Destroying  the  Browntail  and  Gypsy   Moths 669 

Linking  the   Links   of   the  Long   Distance  'Phone..    670 

Picture    Lighting    without    Glare 672 

Illumination   of   Niagara   Falls , 673 

Electric    Thermometers 673 

A   Cold   Storage   Plant  for   Furs ,  .  .    674 

A  BLACK   ART   ENTERTAINMENT 676 

Electric  Heater   for   Face   Steaming 679 

Electricity  and  Coal 679 

Thirtieth  Anniversary  of  Electric  Lighting  in  New 

York    680 

THE    MAKING   OF   AN    ENGINEER 682 

Foreign  Delegates  at  American  Conventions 684 

Telephone   Attachment 684 

Glaciers  Transformed   into  Electrical   Energy 685 

Telephones    in   Jerusalem 685 

Electric   Current   Rates   Defined 686 

Electrically    Illuminated    Waterplane 687 

Canal  Boats  Propelled  by  Electricity 687 

Electric  Current  at  Work 

Electric  Wood  Sawing  Machine 688 

Telephone   for   Motor   Cars -. .  .   688 

Furnace  Gas  Analyzer 6S9 

Rectifying  Nets 689 

Physician's   Electric   Cabinet 690 

Cut-Out   Hanger  for  Arc   Lamp 690 

The   Stannos  Wiring  System 691 

The   Periodograph    , 691 

An  Electric  Tug   Boat 692 

Incandescent  Lamp  as  a  Heating  Element 693 

Adjustable    Reflector 693 

Mine  Alarm 693 

Wireless   Picture   Sending , .  .   693 

Adaptable  Lamp  Stand 694 

Magna   Lamp    Adjuster 694 

Effective  Night  Billboard   Lighting 694 

Electrically    Controlled    Flashlight    Device 694 

Paper  Drill  with   Adjustable  Table 695 

Portable  Flashlight   Apparatus 695 

Electrical   Men   of  the  Times    (Victor  H.   Tousley)  .  .    696 
Electrical  Interests  of  Women 

Electricity  as  an   Aid  to  Health 697 

Illuminating   the    Thermometer. 697 


Page 

Electrical  Shops  and  Shopping 0u8 

Quad  Electric  Stove  and  Fireless  Cooker 690 

WOMEN   WHO   DRIVE   THE   ELECTRIC   CAR....    700 

The   First  Thanksgiving  Week 702 

Electricity    in    German    Homes 702 

ELECTRIC  COOKING   IN   A   MODERN    HOTEL...    704 

Triscuits  Baked  by   Electricity 705 

For  the  Toastove 705 

Junior  Section 

THE  BUFF  COCHINS  AND  THE  BATTERY 706 

As  an  American  Boy  Sees  Switzerland 70S 

Electric   Fly   Killer 709 

Door  Alarm 710 

Fairyland  Discovered 710 

Electric  Lighting  in  Arabia 711 

Popular  Electricity  Wireless  Club 
A     WORLD     WIRELESS     SYSTEM     FOR     UNCLE 

SAM'S   NAVY 712 

Field  Mast  for  Wireless  and   Searchlights 715 

Proposed  Atlantic  Weather   Bureau 715 

A  German  Wireless  Motor  Car 716 

Frenchman  Invents  New  Detector 717 

Great  Brazilian   Win-less   System 71 8 

Knapsack  Wireless  Outfit 7 1  s 

Wireless  Antenna  for  Balloons 718 

HOW  TO   COMPLY  WITH   THE   NEW   WIRELESS 

LAW 719 

Wireless    Club   Directory 724 

For  Practical  Electrical  Workers 

WIRING  IN   DAMP  PLACES 726 

Strain   Insulators 72s 

Tool  for  Forming  Wire  Joints 728 

Lighter   for   Auto-Gas  Headlights 729 

Capacity  of  a  Lifting  Magnet 729 

Show   Case   Signs , 729 

Open   Door   Alarm 729 

Collapsible  Contact   Maker 730 

To  Make  a  Simple  One-Way  Telephone.  .  .  , 730 

Supporting  Open  Wiring  in  Concrete  Building 730 

Lighting  Rows  of  Shelves 731 

Service  Switch  Closes  Burglar  Alarm  Circuit 731 

Indicating    Push    Buttons 732 

Ice  Box  Drip  Pan   Alarm , .   732 

Tapping  Individual  Lights  from  the  Switch  Cabinet  732 

Drop  Light  Counter-Balance 733 

Keeping  the   Motorman   Warm , . .    733 

Conveniences  in  House  Wiring 733 

Adjustable  Work  Bench   Fixture 734 

A  Trade  Winning  Show  Brush 734 

Miniature   Elevator  Display   Shows 735 

Moving  Headlight  as  a  Window  Attraction 735 

Testing  a  Typewriter  in  a  Window , .  .  .  .    735 

Invisible   Multiple   Rotary   for   Window 736 

Demonstrating  Gasoline  Auto  Trucks 736 

Trophy  Fixture 736 

Miscellaneous 

THE    MAGNET 737 

Getting  Ready  for   the   Opportunity , 739 

Utilizing    an    Out-of-the-way    Corner    for    Effective 

Display  Space   Advertising 740 

Dr.    Eyde's   Work   in    Electrical    Production   of   Ni- 
trogen      741 

ELECTRICAL  SECURITIES 742 

New  Way   of   Using  Radium 74" 

Electrical   Heaters  for  Church   Pews 743 

St.   Elmo's  Fire 74" 

New  Way  of  Making  Quartz  Tube  Lamps 746 

Human  Compass "46 

Electric  Timing  at  the  Olympic  Games 746 

Telephones  per  Capita  in   Scandinavian  Countries..    747 

International   Congress   of   Blectroculture "47 

Gasoline-Electric   Omnibus   in    London 747 

Long  Distance  Wireless  Record   from  Persia "47 

Map  Making  with  the  Aid  of  Wireless 74< 

New  Books 74S 

Edison   Among  the   Croat   Manufacturers 740 

Neon   and    Electric   Waves 749 

Short   Circuits 780 

Common   Electrical    Terms  Defined 752 


RENEV^AL. S  whsn  y°ur  subscription  expires,  you  will  find  a  renewal  blank  enclosed  here.  You  should  fill  out 
^^^  u  and  return  with  remittance  at  once  to  avoid  missing  a  number.  Positively  no  copies  will  be  mailed 
on  any  subscription  after  same  expires  unless  renewed,  and  we  cannot  agree  to  begin  subscriptions  with  back  numbers, 
The  date  on  wrapper  of  your  magazine  shows  issue  with  which  your  subscription  ends.  The  extension  on  this  date  to  period 
covered  bv  renewal  is  sufficient  re-pint.  If  any  other  is  desired  it  should  be  requested  at  time  of  renewal. 
fHANflF  OF  AOnRF^^  Notify  us  promptly  of  any  change  in  your  address,  giving  both  the  old  and 
^n/\nUaE.  VJr  f\VUHE.DZ>  now  iocati0n.  Since  our  mailing  list  for  each  issue  closes  the  5th  of  the 
preceding  month  (i.  e.,  list  for  February  closes  January  5th),  changes  received  after  the  5th  must  necessnrilv  take 
effect  with  issue  for  second  month  following.  Postmaster  as  well  as  Publishor  should  always  bo  notified  of  changes  in 
order   to   forward    mail    sent   to   old    address, 

ISSUED  MONTHLY  BY  POPULAR  ELECTRICITY  PUBLISHING  CO.,  Commercial  BK1c.  Chlcano,  III. 
YEARLY  SUBSCRIPTION,  $1.50;  CANADIAN,  $1.85;  FOREIGN.   $2.25:  SINGLE  COPY.    IS   CENTS 

No    additional    conies    will    lie    sent    lifter    expiration    of    subscription    except     upon    renewal. 
Entered  as   Second   Class    Matter   April    14,    1908.    at   the  Tost   Office  at   Chicago,     Under  Act   Of.  March  8,    1S70. 

Copyright  1912,  by  Popular  Electricity  Publishing  Co. 


MAHOGANY  DESKS  ARE  CONSPICUOUS  BY  THEIR  ABSENCE  AROUND  THE 
EDISON  OFFICES.  THE  ONLY  FINELY  FURNISHED  OFFICE  IN  THE  PLACE 
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To  dream  dreams  is  very  easy.  To 
materialize  the  dreams  of  others  is  very 
easy.  But  he  is  the  really  great  man 
who  can  turn  his  own  dreams  into  hard, 
practical  power. 

The  average  inventor  thinks  his  execu- 
tive ability  ,is  one  hundred  plus.     Give 
him  a  chance  to  prove  it  and  he  is  apt  to 
send  out  the  S.  O.  S.  call.     But  a  few 
dreamers  have  been  able  to  switch  the 
surplus  energy  of  their  mind  batteries 
into    making    good    in    a 
practical    way.     And    the 
greatest  of  these  is  Edi- 
son. 

Thomas  Alva  Edison  is 
the  representative  of  the 
highest  type  of  American 
business  man.  This  type 
is  a  composite  of  in- 
ventive, salesmanship  and 
executive  ability.  Class 
B  men  must  specialize  in 
details.  The  Class  A  man 
specializes  in  the  handling 
of  men.  Orange,  N.  J., 
is  chock  full  of  both  de- 
tail-handlers and  men- 
handlers. 

The  keynote  of  the 
Class  A  business  man 
of  today  was  formulated 
years  back  by  one  Dave 


r)C/<S.  £>/  /&/£> 


Crockett.  "Be  sure  you're  right,  then  go 
ahead."  Dave  did  not  say  "Be  sure  you 
think  you're  right,"  as  a  good  many 
people  imagine.  You  can  easily  think 
you're  right,  but  being  right  is  often  a 
harder  job  than  the  going  ahead.  Being 
right  is  the  principle  which  has  placed 
Edison  in  the  van  of  American  manu- 
facturers. 

The  Thomas  A.  Edison  Company  is 
the  focal  point  of  a  dozen  immense  organ- 
izations. Each  separate 
company  is  a  direct  prod- 
uct, not  only  of  "The  Old 
Man's"  invention,  but  of 
his  executive  ability.  One 
T/io/*7n§  ft.  £-£>/<§o/y\  wonders  at  his  ingenuity ; 
|  one  is  appalled  at  his  tre- 
mendous power  of  man- 
agement. Outside  the 
gate  of  the  Thomas  A. 
Edison,  Inc.,  plant  are 
listed  the  Edison  Manu- 
facturing Company,  the 
Edison  Phonograph 
Works,  the  New  Jersey 
Patent  Company,  the  Edi- 
son Storage  Battery  Com- 
pany, the  Edison  Portland 
Cement  Company,  t  h  e 
Motion     Pictures     Patent 

EDISON'S   TIME   CARD.      NOTE   THE      Company       ail(l      a^      UKUIV 
TIME    IN    ONE    WEEK— OVER     95 
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The  dreams  and  the  organizations  of 
Edison  are  realized  at  Orange — a  group 
of  solid  gray  concrete  buildings  inter- 
spersed with  others  of  red.  Here  is  no 
usual  type  of  factory.  The  two  great 
facts  which  impress  the  visitor  are  first, 
lack  of  stability,  and  second,  solidity. 
This  is  like  no  other  factory  in  the  world. 
The  place  reflects  its  master  genius.  The 
lesser  genii  must  use  their  brains — and 
keep  moving  toward  a  fixed  end  which 
is  continually  placed  farther  on. 

The  average  manufacturer  mistakes 
stability  for  solidity.  Edison  never  stands 
still,  nor  do  his  works.  No  product1  of 
his  ever  reaches  perfection.  "Be  sure 
you're  right,"  he  says.  Time  after  time 
some  product  seems  ready  for  the  mar- 
ket, only  to  be  recalled  for  more  improve- 
ments, more  slight  changes  which  will 
affect  it  in  the  years  to  come.  The  re- 
sult is  that  through  its  very  lack  of  sta- 
bility this  greatest  of  factories  is  impos- 
ing in  its  solidity.  Nothing  is  a  crime 
here  save  negligence. 

More  and  more  was  this  impressed  on 
me  as  I  went  through  the  great  shops  and 
heard  how  problem  after  problem  had 
been  solved.  On  the  famous  storage 
battery,  50,000  distinct  experiments  were 
made  and  tabulated.  Edison  products 
contain  nothing,  can  be  associated  with 
nothing,  unless  that  thing  is  right,  in 
every  sense  of  the  word.  Just  now  Edi- 
son is  working,  on  a  light  delivery 
wagon,  carrying  a  20  volt  motor,  with  a 
battery  of  sixteen  300  ampere-hour  cells, 
running  45  miles  per  charge.  Near 
Orange  is  a  fifteen  mile  road,  the  worst 
in  the  country.  A  wagon  good  for  50,000 
miles  on  an  ordinary  road  goes  to  pieces 
after  250  miles  of  this  one.  Edison's 
wagon  must  run  2,000  miles  continu- 
ously on  this  road — without  a  single  ac- 
cident. So  far  half  a  dozen  wagons  have 
been  built  in  vain,  and  some  $35,000  ex- 
pended ;  the  work  may  not  be  half  done, 
but  in  the  end  a  wagon  will  stand  the 
test — and  then  have  to  stand  a  harder 
one.  Then,  perhaps,  Edison  will  he  satis- 
fied and  the  world  will  have  a  new 
product. 


But  this,  you  say,  is  inventing,  not 
manufacturing!  Wrong.  Mr.  Edison 
knows  how  to  invent,  and  applies  the 
knowledge  to  manufacturing  methods. 
Like  most  master  minds  of  business,  he 
invariably  picks  out  the  obvious  things 
which  others  overlook. 

I  was  asking  him  about  the  patent  re- 
form question,  on  which  a  committee  of 
Congress  is  now  working. 

"Simple,"  he  said  quickly  and  posi- 
tively, with  that  manner  of  his  which 
leaves  no  loophole  for  argument.  "At 
present  the  burden  of  proof  rests  on  the 
patentee.  Make  it  rest  on  the  infringer 
and  the  problem  is  solved.  In  other 
words,  instead  of  making  me  prove  that 
my  patent  has  been  infringed,  make  the 
other  fellow  prove  that  my  patent  has 
not  been  infringed.  It  is  simpler,  would 
avoid  the  endless  lawsuits  and  the  bur- 
den of  proof  would  lie  where  it  belongs. 
If  the  other  fellow's  patent  is  worth  any- 
thing he  would  be  spending,  his  money 
to  some  purpose.  If  it  is  an  infringe- 
ment, the  real  inventor  should  not  have 
to  pay  good  money  to  prove  it.  This, 
moreover,  would  protect  the  penniless  in- 
ventor from  having  his  patents  stolen. 
At  present  he  cannot  help  himself  unless 
he  has  the  money  to  put  up  for  legal 
costs." 

It  is  these  obvious  things  which  are  so 
hard  to  see.  It  is  always  easy  for  us  to 
see  just  beyond  our  noses  ;  we  are  blind  to 
what  lies  under  our  noses.  Mr.  Edison 
went  on  to  say  that  the  greatest  fault  with 
the  present  patent  situation  lay  in  its 
method  of  settlement. 

"It  is  fair  neither  to  the  inventors  nor 
to  the  judiciary,"  he  declared,  "that  an 
involved  and  intricate  mechanical  or  elec- 
trical case  should  be  decided  by  judges 
and  juries  who  are  not  trained  mechan- 
icians or  electricians.  Yet  such  cases 
are  decided  every  day  by  such  men.  It 
would  be  far  better  to  let  such  things  go 
before  trained  experts.  The  government 
employs  these  experts  in  other  lines : 
why  not  in  this?  And  a  sufficient  salarv 
would  place  them  above  the  temptation 
of  bribery." 
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The  world,  in  a  way,  has  long  been 
unfair  to  Edison,  in  not  giving  him  credit 
for  all  his  achievements.  His  ability  as 
an  executive  has  been  overshadowed  by 
his  ability  as  an  inventor.  His  power  of 
salesmanship  has  been  lost  in  the  world's 
view  of  the  "wizard."  In  his  lifetime  he 
has  seen  the  evolution  and  devolution  of 
business  standards.  He  has  seen  the 
gradual  change  from  the  old  cry  of  "Get 
the  money !"  to  the  new  cry  of  'Give  the 
money's  worth."  He  has  seen  this  re- 
volve again,  to  a  certain  extent  in  this 
country,  to  the  old  standard  of  rapid  sales 
and  poor  returns.  For  example,  in  the 
tests   of   the    wagon    mentioned   above, 


various  motors  from  many  of  the  largest 
American  shops  were  tried  and  tested 
thoroughly.  Invariably  these  motors 
were  lacking  in  practical  efficiency,  and 
at  length  he  had  to  build  one  himself. 
This  is  a  startling  statement,  but  it  is 
true.  And  yet,  from  the  day  he  became 
a  manufacturer,  Edison  has  maintained 
one  watchword  for  all  his  men,  in  each 
of  his  shops.    "Negligence  is  crime.  Give 


MR.    EDISON    IN    CHARACTERISTIC    ATTITUDE    WHEN    TESTING    RECORDS 

(From  a  photograph  taken  especially  for  Popular  Electricity  Magazine.) 

Note  the  book  in  which  he  jots  down  various  comments  on  quality,  volume,  surface  or 
"scratch,"  and  criticisms  of  voice  and  accompaniment.  Some  of  these  are  interesting  and 
amusing.  One  in  particular  reads:  "The  manner  in  which  the  accompaniment  has  burst 
forth  in  the  introduction,  compared  with  the  thin,  piping  voice  of  the  singer,  is  like 
announcing   the   singing   mouse   by   roaring   cannon." 
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a  dollar's  value  for  a  dollar!"  And  in 
the  effort  to  do  this,  he  has  had  to  give 
several  dollar's  value  for  a  dollar — but  it 
pays. 

We  were  sitting  before  the  new  Edison 
disk  machine,  listening  to  the  finest  phon- 
ographic records  ever  evolved,  when  Mr. 
Edison  touched  on  this  point — Edison  the 
manufacturer,  not  Edison  the  inventor. 
At  one  side  an  expert  was  inspecting 
record  molds  through  a  microscope,  go- 
ing over  each  inch  of  the  three  miles  the 
needle  travels,  searching  for  blowholes  or 
other  defects.  I  heard  how  the  repro- 
ducers had  been  tested  for  three  years, 
how  2,500  combinations  had  been  tried 
before  the  perfect  one  was  found. 

"And  this  absolute  perfection,"  I  asked, 
"does  it  pay  in  the  end?  Will  not  the 
rapidity  of  modern  improvement  cause  it 
to  go  out  of  date  quickly?  Surely  an 
earlier  one  of  those  2,500  combinations 
was  practically  as  good  as  this  final  one." 

"Not  on  your  life,"  came  the  almost 
savage  reply.  "I  am  not  building  for  a 
day.  The  trouble  with  some  American 
manufacturers  is  just  that  very  point. 
They  cater  to  the  passing  whim.  I 
haven't  finished  with  those  records  for 
that  instrument  yet ;  when  I  have,  they 
will  be  perfect  in  every  way.  As  it  is, 
they  are  indestructible — as  good  five 
years  hence  as  they  are  right  now.  We 
won't  know  the  ultimate  limits  of  that 
storage  battery  for  years  to  come;  it 
hasn't  been  invented  long  enough.  But 
I  do  know  it  will  show  full  rated  capacity 
at  the  end  of  four  years  and  am  guaran- 
teeing it.  It  pays  to  make  things  slowly, 
but  to  make  them  right.  Over  in  Europe 
they  do  this  much  more  than  we  do.  It 
is  one  of  the  fundamentals  of  business 
success — not  measured  by  success  stand- 
ards of  today,  but  by  those  of  a  century 
hence.  There  are  no  'seconds'  or  'thirds' 
going  out  of  my  shops.  Nothing  but 
firsts,  first,  last  and  all  the  time." 

Isn't  that  a  mighty  good  "gospel  of  ef- 
ficiency?" Thoroughness  to  the  last  de- 
tail is  the  watchword  in  Orange.  Edison 
rejects  absolutely  everything  which  is  not 


proved  exact  to  the  last  fraction  of  an 
inch.  He  attends  to  details  himself,  sug- 
gests new  machines,  sees  that  they  are 
made  as  he  wishes,  watches  the  tests  him- 
self. It  is  the  greatest  ambition  of  every 
employe  in  his  shops  to  have  a  bit  of 
"new  work"  approved  by  the  "Old  Man." 
Soon  after  this  article  appears  the  new 
phonograph  will  be  on  the  market.  The 
final  records  for  that  machine  are  now 
being  tested  individually  by  Mr.  Edison 
himself.  He  listens  to  each  one  and  ac- 
cepts or  rejects  it  with  an  ear  for  minute 
flaws  not  only  in  the  construction  but  in 
the  music.  Many  of  our  most  "popular" 
and  famous  singers  have  been  rejected  by 
him.  His  singers  must  be  up  to  his 
standard  of  efficiency ;  he  cares  nothing 
for  the  whims  of  today. 

"People  may  think  some  of  those  peo- 
ple are  great  singers,"  he  chuckled,  as  we 
listened  to  a  marvelous  but  hitherto  un- 
known soprano,  "but  they  can't  fool  my 
phonograph !  I've  got  'em !"  And  he 
has.  One  famous  violinist  made  a  num- 
ber of  records,  and  Edison  quietly  re- 
jected them  one  after  the  other.  The 
artist  was  highly  indignant  and  demanded 
his  reasons. 

"Aren't  good  enough  for  me,"  came 
the  reply.  "Bad  music.  Hear  those 
harmonics?  They  don't  sound  in  the 
concert  hall,  but  when  they  come  out  of 
that  hole,  they  do." 

The  artist  listened,  admitted  there  was 
a  fault,  and  was  at  a  loss  to  account  for 
it.  So  Mr.  Edison  took  the  violin  and 
placed  the  strings  under  a  high  power 
microscope.  He  was  looking  for  the  rea- 
son and  he  found  it.  The  almost  inde- 
finable harmonics  were  produced  by  the 
strings  which  had  been  worn  perfectly 
flat  by  the  bow.  This  accidental  dis- 
covery not  only  surprised  the  artist,  but 
the  manufacturer  himself.  It  was  never 
hitherto  known  that  violin  strings  are 
worn  to  an  exact  flatness,  even  when 
comparatively  fresh. 

A  month  or  two  after  you  read  this 
look  for  the  new  catalogue  of  the  Edison 
disk  records.     The  first   5O0  oi  these  rec- 
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ONE    OF    EDISON'S    LATEST    GIFTS    TO    THE    WORLD— THE    KINETOSCOPE    FOE    THE    HOME. 
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ords  will  have  been  made  by  Mr.  Edison 
personally,  and  put  through  the  final 
tests  by  him.  He  has  personally  super- 
vised the  catalog  itself,  together  with  the 
artists  represented.  His  agents  through- 
out the  world  have  been  reporting  on 
singers,  famous  or  not,  and  sending  rec- 
ords of  the  voices.  Each  voice  met  with 
the  acid  Edison  test  of  quality.  Each 
record  on  the  catalog  is  approved  by  the 
keenest  and  most  critical  ear  in  the 
world.  And  with  it  all,  hundreds  of  ex- 
periments have  been  personally  conduct- 
ed and  countless  details  thought  out  every 
day. 

The  shops,  of  course,  are  under  mili- 
tary discipline.  No  one  can  enter  or 
leave  without  a  pass.  The  visitor  is  sur- 
prised when  he  enters  one  of  the  offices 
of  the  departmental  managers  or  chiefs. 
In  all  other  such  establishments  are 
elaborate  suites  of  private  offices  and 
passing  guardians  are  found  in  proceed- 
ing from  one  luxurious  room  to  another. 
One  can  hardly  believe  that  none  of  these 
adjuncts  exist  here.  There  is  no  ostenta- 
tious display,  no  useless  room.     Mahog- 


any desks  are  conspicuous  by  their  ab- 
sence. The  only  finely  furnished  office  in 
the  place  is  the  library  of  Mr.  Edison, 
and  "he's  only  there  when  he  signs 
checks,"  as  his  men  say. 

The  reason  for  this?  It  is  two-fold. 
First,  the  managers  and  department 
chiefs  are  men  like  Edison  himself — prac- 
tical workmen  who  spend  more  time  in 
the  shops  than  at  the  desk.  Like  all 
Class  A  business  men,  he  surrounds  him- 
self with  the  best  men  procurable,  men 
who,  under  anyone  else,  would  be  more 
remarkable  than  their  masters.  Many  of 
them  are  almost  as  full  of  inventions  as 
Edison  himself.  One  of  these,  talking 
with  Mr.  Edison  and  me  at  I  a.  m.,  in 
the  laboratory,  began  writing  steadily  for 
some  time.  He  finished,  and  handed  the 
pad  to  Mr.  Edison.  The  latter  read  it, 
signed  as  a  witness,  objected  to  a  minor 
detail — and  his  opinion  was  promptly 
overruled.  In  that  few  moments  was 
born  a  new  invention ;  within  the  next 
few  years  it  will  have  been  tested  to  the 
breaking  point,  and  may  then  go  to  the 
market  or  the  scrap  heap. 
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The  second  reason  for  the  lack  of  fine 
offices  is  more  involved.  At  the  same 
time  it  has  more  to  do  with  Edison  the 
manufacturer.  I  came  upon  it  by  chance 
through  asking  the  master  genius  a 
question  aimed  at  his  executive  know 
edge  of  his  shops. 

"In  such  a  combination  of  industries," 
I  asked,  "is  there  not  a  danger  point 
reached  by  your  producers  and  non-pro- 
ducers? In  other  words  does  the  over- 
head expense,  red  tape,  and  lost  motion 


unless  he  can  do  this.  He  is  apt  to  make 
the  mistake  of  crowding  his  warehouse 
full,  then  shutting  down  his  shop  and 
selling  his  stuff.  He  doesn't  build  for 
tomorrow.  The  bigger  your  business, 
the  less  your  overhead  expense  should 
be  in  proportion  to  your  amount  of  pro- 
duction. Should  be,  mind — not  is.  Such 
a  theoretical  condition  is  nearly  always 
impossible  in  practice. 

"Most  folks  want  things  to  look  well. 
I  want  results.     For  a  good  many  years 


result    in    a    higher    manufacturing    cost 
than  where  the  business  is  smaller?" 

"Exactly."  "The  Old  Man"  reached 
down  for  his  tobacco  meditatively,  his 
eyes  wrinkling.  "But  not  here.  The 
overhead  expense,  in  which  I  would  in- 
clude the  office  force  and  other  non-pro- 
ducers, is  always  on  the  jump.  But  so 
are  your  producers.  One  jumps  ahead 
and  catches  up  with  the  other,  then  the 
other  takes  a  jump  ahead,  and  so  on. 
You  simply  must  keep  the  two  balanced. 
A  small  manufacturer  is  liable  to  disaster 


after  I  started  in  business  I  worked  on 
the  'two  hook'  method.  I  had  two  hooks 
along  side  my  desk.  On  one  hook  I  stuck 
all  bills  payable,  on  the  other  all  bills  re- 
ceivable. Then  I  had  a  checkbook  to  tell 
me  how  much  I  had  in  the  bank.  Those 
were  all  the  books  I  needed.  The  more 
space  you  give  to  your  non-producers  the 
less  you  have  for  your  producers.  Floor- 
space  is  valuable." 

Of  course,  the  "two  hook"  method  has 
not  lasted  to  the  present  day,  hut  the 
office    forces   hero  arc  small,   considering 
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the  size  of  the  industry,  and  are  located  centrally.  The 
Thomas  A.  Edison  Company,  Inc.,  is  the  "holding  com- 
pany," of  the  others,  and  here  occurs  most  of  the  over- 
head expense.  It  is  by  no  means  small,  but  Edison,  the 
manufacturer,  can  "keep  the  two  balanced"  very  well  in- 
deed. 

MAKING  "NICKEL  FLAKE"  FOR  THE  STORAGE  BATTERY  ELEMENTS. 
THE  COPPER-NICKEL  SHEETS  AS  THEY  ARE  STRIPPED  FROM  THE 
CYLINDERS   ARE    ONLY   1-64TH   INCH   THICK 


ONE  END  OF  THE  FORMING  ROOM  IN  THE 
STORAGE  BATTERY  PLANT.  NO  EX- 
HAUST FANS  OR  VENTILATORS  HERE 
SINCE  THE  GASES  FROM  THE  EDISON 
CELLS    ARE     ODORLESS    AND    HARMLESS 
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Here  I  ventured  timidly  into  politics — 
very  carefully,  for  I  knew  nothing  what- 
ever^ f  Edison's  views  on  the  subject. 

"You  have  a  combination  of  interests 
here  yourself,"  I  put  forth,  "and  I  would 
like  to  know  how  you  view  the  question. 
Should  eggs  be  unscrambled?" 

"That  depends  on  just  how  rotten  the 
eggs  are,"  came  the  answer.  "I  think  a 
business  combination  should  be  regulated, 
not  busted;  or  rather  that  its  prices 
should  be  regulated.  But  not  from  the 
top.  The  only  sound  way  to  regulate 
prices  is  from  the  bottom  upwards,  not 
from  the  top  downwards,  as  is  advocated 
generally.  In  fact,  it  would  be  mighty 
hard  to  regulate  prices  from  the  top,  with 
any  efficiency,  and  you  can't  regulate 
them  very  far  from  the  bottom.  But  you 
can  regulate  them  at  the  bottom.  My  plan 
would  be  to  take  the  average  cost  of  pro- 
duction of  any  given  product,  figured 
from  the  mean  cost  of  differing  localities 
and  methods  used,  and  on  this  average 
cost  to  base  the  minimum  selling  price  of 
the  product  itself.  Let  competition,  in 
other  words,  figure  on  the  maximum 
price,  but  let  regulation  figure  on  the  min- 
imum price.  It  is  not  the  maximum  price 
which  kills  a  firm,  but  the  minimum. 
Such  a  plan  would  effectually  prevent  de- 
structive price  cutting,  which  has  sent 
so  many  concerns  to  the  wall.  An  aver- 
age minimum  price,  giving  a  fair  profit  to 
all,  is  the  only  fair  regulation.  To  try 
to  regulate  it  from  the  top  is  folly ;  it  is 
like  giving  a  man  headache  powders  for 
sore  feet — and  would  have  about  the 
same  result." 

On  the  subject  of  taxation  Mr.  Edison 
was  equally  stringent  in  his  views.  Some 
little  time  since,  a  number  of  men  in 
France  put  up  a  proposition  to  him  by 
which  they  were  to  manufacture  certain 
of  his  products  in  that  country.  Over 
there  the  government  taxes  the  stock  of 
firms  and  companies,  and  in  order  to  get 
around  it,  what  is  known  as  "founder's 
shares"  are  issued.  This  was  carefully 
explained  to  Mr.  Edison  and  the  num- 
ber of  founder's  shares  to  be  given  him 


was  just  being  discussed  when  he  cut 
the  subject  short  with  a  negative  de- 
cision.   His  reasons  for  this  were  simple. 

"Did  they  touch  any  company  of  mine? 
I  guess  not!  Why,  it  was  a  straight 
fraud  game — cutting,  the  government  out 
of  its  lawful  taxes!  Too  dirty  to  touch 
my  hands,  anyhow.  No,  sir,  I  believe 
in  paying  taxes  fairly  and  squarely.  If 
I'm  living  under  the  laws  I  intend  to  keep 
them— not  keep  the  letter  of  the  law  only, 
either.  If  I  don't  want  to  obey  them 
I'll  get  out.  I  want  to  be  able  to  look 
every  dollar  I  possess  squarely  in  the 
face,  and  not  have  to  blush  when  I  do 
it." 

As  is  well  known,  Mr.  Edison  himself 
works  for  days  at  a  stretch,  and  many  of 
his  helpers  do  likewise.  At  these  times 
he  will  take  a  nap  on  a  work  bench,  and 
when  he  is  "on  the  job"  you  can  find 
more  than  one  bench  or  table  occupied 
by  recumbent  forms.  Each  group  of 
assistants  is  working  on  some  campaign, 
and  the  last  finished  of  these  and  the  most 
interesting  to  visitors  is  the  model  "sub- 
urban home." 

This  is  a  house  in  the  Park  near  the 
factories.  The  house  was  rented  and 
fully  furnished,  and  was  then  equipped 
with  the  lighting  system  which  can  be 
installed  at  moderate  cost  in  any  home. 
Here  may  be  seen  electrical  devices  of 
every  imaginable  description.  These  are 
operated  by  a  small  group  of  cells  in  the 
basement  and  a  small  engine  outside  the 
house  proper.  The  entire  affair  exhibits 
the  salesmanship  of  Edison  the  manufac- 
turer to  a  remarkable  degree. 

The  single  group  of  cells  can  be  in- 
stalled in  any  farmhouse  and  can  be  re- 
charged by  the  engine,  which  need  run 
only  some  seven  hours  per  week.  This  is 
Edison's  latest  gift,  a  gift  to  the  fanner, 
bringing  within  his  reach  the  greatest  at- 
tainments of  civilization.  By  means  oi 
this  he  may  operate  everything  from  a 
washing  machine  to  a  foot  warmer  h\  his 
own  power.  Here  may  be  seen  the  kinet- 
oscope  for  the  home — a  complete  moving 
picture  machine  which  hears  on  each  tilm 
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reel  three  series  of  pictures,  reversible 
at  will,  and  which  is  probably  the  finest 
educational  factor  ever  placed,  on  the 
market. 

But  even  the  kinetoscope  reflects  the 
lack  of  stability  I  mentioned  above — as 
well  as  the  solidity.  Complete  as  it  is, 
it  may  be  touched  upon  at  any  time  and 
re-made,  minute  changes  added  which  the 
average  person  would  never  see,  but 
which  in  the  end  will  render  it  a  thing 
unimprovable.  For  ten  years  Mr.  Edi- 
son dropped  a  1 1 
work  on  his  phono- 
graph, while  per- 
fecting the  storage 
battery.  Then  he 
began  his  recently 
finished  "  c  a  m  - 
paign,"  worked 
steadily  on  it  for 
three  years,  and  to- 
day the  instrument 
is  perfect  as  never 
before  —  solidity 
through  very  lack 
of  stability. 

A  word  on  this 
machine  may  be  of 
interest.  It  is 
founded  on  the 
simple  principle 
that  sound  waves 
lose  their  tone  and 
volume  by  taking 
a  zigzag  course 

from  reproducer  to  vent,  as  in  other  ma- 
chines ;  while  by  eliminating  these  side 
thrusts  and  substituting,  for  them  a  rising 
and  falling  motion,  the  tone  and  volume 
is  retained.  With  this  machine  all 
scratching  is  absolutely  nil — but  it  re- 
quired 2500  experiments  on  the  dia- 
phragm alone. 

The  shafts  and  bushings  of  the  instru- 
ment are  ground  and  gauged  to  within 
one-fifth  of  a  thousandth  of  an  inch. 
Each  machine  is  tested,  almost  incredibly, 
and  is  furnished  with  an  automatic  stop 
which  will  check  the  record  at  any  given 
point.    The  records  themselves  play  from 


A  FEW  OF  THE  EDISON  MEDALS.  IT  IS  SAID 
THERE  ARE  SEVERAL  QUARTS  MORE  PUT 
AWAY    SOMEWHERE 


four   to   eight  minutes — in   itself   a   tre- 
mendous achievement. 

One  of  the  most  interesting  of  Mr. 
Edison's  late  inventions  is  in  use  in  the 
model  house  referred  to  above.  This  is 
an  automatic  voltage  regulator  which 
controls  the  pressure  on  all  the  lamps  in 
a  building.  It  can  be  placed  anywhere 
in  the  basement,  requiring  no  attention 
whatever,  renders  it  possible  to  run  the 
lamps  while  charging  the  home  battery, 
and  prevents  burning  out  of  lamps  from 
voltage  fluctuation. 
This  machine  is 
operated  by  a  sole- 
noid, which  opens 
and  closes  the 
circuit  on  a  mo- 
tor. This  motor 
(through  a  worm 
drive)  operates  an 
arm  which  travels 
through  a  series  of 
steps.  This  arm 
makes  contact  on 
the  steps,  cutting 
out  and  cutting  in 
resistance  accord- 
ing to  the  number 
of  lamps  or  appli- 
ances in  use,  con- 
trolling a  current 
of  30  volts  to  each. 
This  invention  was 
planned  by  M  r. 
Edison  while  on  a 
train  from  Chicago.  He  brought  50 
sketches  into  the  shops  and  directed  them 
to  be  worked  out.  One  or  two  of  them 
seemed  better  than  the  others,  but  each 
one  was  carefully  tested  until  the  final 
result  reached  perfection. 

The  atmosphere  of  the  whole  giant 
factory  breathes  work.  Every  such  place 
has  an  atmosphere  of  its  own,  and  this 
at  Orange  reflects  that  of  its  maker. 
There  is  no  regard  for  appearances,  only 
for  results.  Nothing  is  stationary;  you 
may  hear  pianos  in  the  laboratory  or  see 
scenario  settings  in  the  storage  battery 
yard.    Today  there  are  100  men  at  work 
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on  a  certain  part  of  the  storage  bat- 
tery. When  this  article  appears  there 
will  be  only  three  men — but  new- 
machines.  Eighteen  months  ago  the  out- 
put of  batteries  was  700  a  week;  when 
this  article  appears  the  output  will  be 
1800  a  week.  So  it  goes  throughout  all 
the  Edison   factories.     You  realize  that 


they  are  in  truth,  factories,  and  that  there 
is  a  factor  behind  them,  a  man  of  dynamic 
energy,  whose  personality  is  injected  into 
and  through  them  all  ceaselessly,  and 
whose  message  is  drilled  into  man  and 
machine  alike,  not  for  today,  but  for  a 
century  hence — "Be  sure  you're  right. 
Then  go  ahead." 


FIRST  QUARTZ  LAMP  INSTALLATION  IN  THIS  COUNTRY 

The  accompanying  picture  is  from  a  photograph   was   taken   by   the   light  of 

night  photograph  of  the  first  installation  the  six  lamps,  four  of  which  appear  in 

of  Cooper-Hewitt,  quartz-tube,  mercury-  the  picture.     It  is  easy  to  read  the  ordi- 

arc  lamps  for  street  lighting  in  America,  nary   newspaper  anywhere   in   the  block 

The   scene   of  the   picture   is    Randolph  and  all  doorways  and  entrances  are  well 
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QUARTZ    LAMP    INSTALLATION    IN    CHICAGO— THE    FIRST    IN    THIS    COUNTRY 


Street,  Chicago,  between  Fifth  Avenue 
and  La  Salle  Street. 

The  lamps  are  arranged  to  illuminate 
a  block  length,  or  320  feet  of  street.  The 
street  width  is  80  feet  from  building  line 
to  building-  line,  and  six  quartz-tube 
lamps  are  staggered,  three  on  one  side  of 
the  street  and  three  on  the  other.  The 
lamps  are  40  feet  above  the  sidewalk  and 
are  suspended  eight  feet  from  the  build- 
ing, the  height  resulting  in  an  entire  ab- 
sence of  glare. 

The  distinctness  of  the  two  automo- 
biles standing  at  the  curb  shows  the  ex- 
cellence   of    the     illumination,     for     the 


lighted.  Although  the  light  is  of  a  green- 
ish color,  there  are  enough  yellow  and 
orange  rays  so  that  we  get  away  from 
the  marked  effect  of  the  ordinary  mer- 
cury-vapor lamp. 

The  quartz  lamp,  while  based  upon 
the  same  fundamental  principle  as  the 
ordinary  mercury  vapor  lamp,  differs 
from  the  latter.  Both  lamps  use  the 
vapor  of  mercury  as  the  luminous  body. 
The  mercury-vapor  lamp  holds  the  mer- 
cury in  a  Uuig  lead  glass  tube  while  the 
quartz  lamp  has  a  short  tube  of  pure, 
fused  quart/  or  siliea. 

The  propert}    of   the  quart/    tube   to 
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withstand  a  very  high  temperature  makes 
it  possible  to  have  this  tube  short  and 
the  "trimming"  consists  in  renewing  a 
tube  which  is  quite  infrequent  compared 
to  the  attention  required  by  a  carbon  arc 
lamp.  Each  lamp  takes  3.5  amperes  on 
220  volts  direct  current.  Four  amperes 
are  required  by  the  no  volt  type.  The 
installation  shown  operates  on  220  volts. 


Paris  Fire  Fighters 

Since  the  Paris  fire  department  re- 
organized its  service  of  fire  engines  and 
other    automobile    cars,    it    now    ranks 


and  now  the  motor  is  run  backwards  as 
a  dynamo  with  the  current  absorbed  by 
resistance  coils,  so  as  to  work  as  an  elec- 
tric brake  and  ease  up  the  movement  of 
the  ladder. 

The  gasoline  motor  of  the  car  serves 
to  drive  a  small  dynamo  which  gives  cur- 
rent for  the  electric  motor  and  also  for 
an  arc  searchlight. 

There  is  also  shown  the  salvage  auto- 
mobile, of  which  there  are  a  number  in 
use,  and  they  are  mainly  used  for  protect- 
ing against  water.  They  carry  a  great 
number  of  heavy  tarpaulins,  besides  all 
kinds  of  salvage  devices.     On  the  car  is 

j^b&  a's0    a    sma^    dy- 

namo, which  gives 
current  for  a  por- 
table searchlight. 


GASOLENE  -  ELECTHIC 
FIRE  TRUCKS  OF 
PARIS 


among  the  best  equipped  in  Europe 
in  this  respect.  While  the  cars  are 
of  the  gasoline  automobile  type, 
some  of  them  also  carry  electric 
motors  which  aid  in  operating  them. 
For  instance  the  new  hook  and  lad- 
der turntable  automobile  is  fitted 
with  an  electric  motor  for  carrying 
out  part  of  the  movement  of  the  lad- 
der. This  automobile  represents  the 
latest  idea  of  the  kind.  On  the  rear 
of  the  truck  is  a  revolving  turntable 
which  carries  a  ladder  so  that  no  other 
support  is  needed  in  order  to  extend  the 
ladder  up  to  80  feet  in  the  air,  to  reach 
the  windows  of  high  buildings.  A  hand 
movement  rotates  the  platform  and  also 
sets  the  ladder  at  any  given  slope,  but 
a  25  horse  power  electric  motor  is  used 
to  slide  out  the  four  sections  of  the  lad- 
der by  means  of  steel  cable  and  pulleys 
and  it  can  be  fully  run  out  within  20 
seconds. 

What  is  novel  is  that  the  ladder  sec- 
tions slide  in  again  by  their  own  weight, 


Static  Electricity  Fogs  Films 

On  some  of  the  moving  picture  films 
obtained  by  Captain  F.  E.  Kleinschmidt, 
of  the  Carnegie  Museum  expedition  to 
Alaska  and  Siberia,  peculiar  and  recur- 
ring, fog  marks  were  -observed  and  for 
a  time  challenged  explanation.  Finally 
it  was  discovered  that  in  the  intense, 
dry  cold  of  the  Arctic  climate  static 
electricity  was  generated  on  the  rapidly 
moving  film  and  this,  in  discharging  be- 
tween metal  points  caused  the  fog  marks. 
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ELECTRIC    FURNACE    USED    BY   PROFESSOR    MOISSAN    IN    MAKING    DIAMONDS 


Prof.  Moissan's  Furnace 


The  accompanying  view  shows  the 
Moissan  electric  furnace  which  is  in  use 
in  the  laboratories  of  the  Paris  Univer- 
sity, and  owing  to  the  extremely  high 
heat  which  it  affords,  metals  and  other 
substances  can  be  melted  with  ease  and 
even  the  most  refractory  ones.  Some  of 
the  metals  or  compounds  are  even  given 
off  as  vapor  and  can  be  thus  put  through 
experiments  of  different  kinds.  A  fur- 
nace of  this  kind  was  used  some  years  ago 
in  the  remarkable  work  done  by  the  late 
Prof.  Moissan  in  the  production  of 
diamonds,  and  he  actually  succeeded  in 
making  miniature  diamonds  in  this  way. 
As  the  method  is  very  difficult  and  re- 
quires great  skill,  it  has  not  been  taken 
up  of  late,  but  the  furnace  is  used  for 
other  work. 


Lighting  the  Track  Ahead 


If  you  were  to  get  up  close  to  the  loco- 
motive whose  headlight  throws  a  beam 
of  light  such  a  surprisingly  long  distance 
down  the  track  at  night,  you  would  likely 
see  an  equipment  similar  to  that  shown 
in  the  illustration.  The  headlight  itself 
is  a  powerful  arc  lamp  with  a  suitable 
reflector.     Nestled  down  upon  the  front 


of  the  locomotive  and  indicated  by  the 
arrow  is  a  small  steam  turbine  direct 
connected  to  a  direct  current  generator. 
The  whole  outfit  is  enclosed  in  a  substan- 
tial iron  casing.  The  set,  rated  at  one 
kilowatt,  is  ample  to  supply  current  to 
the  headlight  and  takes  high  pressure 
steam  direct  from  the  boiler  of  the  loco- 
motive. 


THE     ARROW     SHOWS     THE     LOCATION     OF     THE 
LIGHTING    GENERATOR    ON    THE   LOCOMOTIVE 


An  Ideal  Central  Station 
Plant 

New   Northwest  Station   of   the   Common- 
wealth Edison  Company,  Chicago 


Take  the  Elston  Avenue  car  from  the 
"Loop"  district  of  Chicago  and  go  away 
out  into  the  Nor'  Nor'  west  part  of  the 
city,  across  the  northern  branch  of  the 
Chicago  River — that  branch  which  is 
now  another  part  of  the  drainage  channel 
— and  you  will  come  in  due  time  to  the 
entrance  gates  of  what  promises  to  be  the 
greatest  and  certainly  one  of  the  best 
laid  out  electric  generating  plants  in  the 
country.  It  is  at  present,  it  is  true,  only 
in  an  initial  or  embryonic  stage  but  the 
lines  mapped  out  for  future  development 
are  good. 

Verbena,  gladioli,  roses,  nasturtiums, 
asters  and  shrubs  and  young  growing 
trees  of  all  kinds,  not  forgetting  smooth 
and  well  laid  lawns  are  not  usually  asso- 
ciated with  manufacturing  plants  so  far 
as  Chicago  is  concerned.  But  it  is  quite 
different  with  this  huge  new  generating 
station  of  the  Commonwealth  Edison 
Company,  called  the  Northwest  Station. 
The  utilitarian  while  just  as  marked 
and  projected  on  even  stronger  lines  of 
efficiency  is  softened  so  far  as  externals 


are  concerned  by  tasteful  and  well 
planned  environment. 

Suppose  one  takes  the  most  westerly 
entrance  to  the  property  which  comprises 
109  acres,  the  way  will  be  along  pleasant 
gravel  paths  bordered  with  well  set  out 
flower  beds,  in  late  summer  and  early 
autumn  gay  with  all  the  brilliant  favorites 
of  that  season.  Looking  due  west  it  will 
be  seen  that  the  grounds  are  cut  by  the 
high  embankment  of  the  company's  own 
electric  third  rail  line  connecting  with  the 
Chicago  and  Northwestern  Railway  at 
this  point.  This  little  internal  electric 
railway  is  quite  scenic,  in  that  it  wanders 
in  and  around  the  grounds  with  the  river 
to  the  east,  while  to  the  north  is  consider- 
able well  treed  meadow  land.  There 
are  also  very  prosaic  and  large  coal  stor- 
age yards.  The  third  rail  system  in  use 
is  of  the  under-contact  type  so  that  all 
interference  from  ice  or  snow  is  avoided 
and  the  rail  is  boxed  as  to  the  top  with 
a  wooden  covering. 

The  locomotives  used  are  of  the  same 
type   as   those   used  on  the   New  York 
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The  Great  Stacks  of  the  Northwest  Station  Loom  Up  in  the  Distance  Over  Gardens,  Lawns 

and    Shrubbery,    AH     on    the    Company's    Property — a     Tasteful    and    Well    Planned 

Environment.     In  the  Foreground  Is  a  Portion  of  the  Private  Third  Rail  Track  System. 

Tennis    Courts    for    Northwest    Station    Employees.      Surrounding    These    Are    Employees' 

Cottages 

One    of   the    Third   Rail    Locomotives    Which    Does    the  Coal    Hauling    on    4H    Miles    of 

Private   Track 
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Central  railroad.  Each  is  of  60  tons 
weight  and  can  haul  eight  cars  of  71 
tons. 

In  all  there  are  4^2  miles  of  track  con- 
sisting of  switch  sidings  for  hauling  the 
company's  coal  from  the  main  line  of  the 
Chicago  and  Northwestern  Railway 
Company,  and  these  electric  locomotives 
do  the  work. 

On  the  west  side  of  the  embankment 
mentioned  are  the  beginnings  of  various 
buildings  and  the  excellent  gravel  tennis 
courts  used  by  the  company's  employees, 
where  during  the  season  regular  tourna- 
ments are  held,  much  enjoyed  by  the 
Commonwealth  Edison  Company  play- 
ers. It  may  be  noted  that  at  various  of 
the  company's  stations  and  substations 
the  surrounding  lawns  have  been  laid 
out  for  courts. 

Keeping  to  the  east  side  of  the  em- 
bankment and  along  the  pleasant  walks 
just  mentioned,  the  first  building  one 
meets  with  is  the  cottage  devoted  to  a 
restaurant  for  private  use  of  the  heads 
of  departments  at  the  works.  Then  as 
one  approaches  the  plant  proper  there  is 
another  cottage  used  by  the  staff  of  the 
resident  engineer.  These  offices,  are  well 
fitted  up  and  equipped,  including,  of 
course,  telephone  communication  over 
the  company's  private  wire  with  the  ex- 
ecutive offices  in  West  Adams  Street. 
Meals  are  served  in  the  restaurant  at  a 
cost  of  25  cents  to  employees. 

As  may  be  readily  expected  the  ap- 
proaches to  the  main  building  from  the 
western  side  are  more  or  less  through  a 
network  of  third  rail  tracks  marked 
"Dangerous"  over  which  one  passes  only 
at  regular  crossings  where  the  connec- 
tion ceases.  The  main  building  itself,  in 
so  far  as  it  is  completed,  is  a  "huge  struc- 
ture of  steel  covered  with  vitrified  pav- 
ing brick  lined  with  white  glazed  brick 
and  having  a  tessellated  pavement.  It 
contains  at  this  time  in  operation  two 
units  of  26,000  horsepower  each,  classed 
among  the  largest  turbo-generators  ever 
built  and  of  the  very  latest  design  and 
construction. 


There  is  also  floor  room  in  this  build- 
ing for  two  additional  units  of  the  same 
capacity.  Overhead,  running  from  end 
to  end,  is  a  splendid  no  ton  Morgan 
crane  used  for  putting  the  machinery  in 
place  and  moving,  any  piece  necessary.  A 
broad  iron  staircase  takes  one  up  into  a 
gallery  from  which  one  passes  into  the 
boiler  room.  Here  we  see  the  automatic 
stoker  at  its  best. '  Rather  different  in  de- 
sign from  those  in  service  at  the  Fisk  and 
Quarry  Street  plants — the  hoppers  run 
down  with  huge  tubes  automatically 
feeding  the  fires  and  being  themselves  fed 
from  the  coal  :cars  below,  which  are 
run  directly  in  on  the  third  rail  tracks 
and  from  which  the  coal  is  lifted  by  big 
electrically  operated  shovels  or  buckets 
— just  as  you  see  the  steam  shovel  at 
work  excavating  for  track  laying  on  any 
railway,  only  this  is  all  done  by  elec- 
tricity. 

To  give  this  process  of  handling  coal, 
which  is  most  interesting,  a  little  more  in 
detail,  there  are  in  the  boiler  house  base- 
ment, running,  centrally  beneath  each  two 
rows  of  boilers,  four  railway  tracks.  The 
two  outer  tracks  are  directly  below  the  ash 
bunkers,  the  inner  tracks  being  for 
loaded  coal  cars.  A  traveling  coal  han- 
dling crane  with  grab-bucket  spans  these 
two  tracks,  but  hopper  bottom  cars  dis- 
charge directly  into  coal  receiving  hop- 
pers beneath  the  rails,  holding  74  tons  for 
each  boiler.  Below  these  hoppers  runs 
another  space  with  a  track  on  which  is  a 
large  traveling  coal  crusher  spanning  a 
34  by  36  inch  bucket  conveyor.  The  lat- 
ter encircles  vertically  the  entire  double 
boiler  section,  discharging  into  overhead 
coal  bunkers.  The  latter  hold  63  tons 
for  each  boiler.  The  station  bunkers  thus 
have  a  capacity  of  nearly  1,400  tons  for 
each  unit  of  ten  boilers.  The  heating 
surface  of  each  boiler  is  5,600  square 
feet.  The  steam  pressure  is  approxi- 
mately 250  pounds.  The  steel  stacks — 
one  to  each  set  of  ten  boilers — which  may 
be  seen  for  miles  away  rise  250  feet 
above  the  boiler  room  floor,  which  in  turn 
is    21    feet    higher   than    the    floor   oi   the 
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turbine  room.  In  the  basement  of  the 
boiler  room  there  is  also  installed  the 
machinery  for  the  oiling  system. 

The  space  in  the  grounds  allowed  for 
coal  storage  is  sufficient  for  250,000  tons 
when  all  the  plans  are  completed.  At 
present  there  is  always  on  hand  10,000 


One  of  the  Coal  Conveyors  of  the  Northwest 
Station 

tons,  with  a  capacity  for  20,000,  for  the 
two  units  now  in  operation. 

The  vast  amount  of  ashes  derived  from 
the  great  consumption  of  coal  is  either 
sold  for  a  mere  song,  or  to  a  certain  ex- 
tent given  to  the  railway  company  for 
hauling  it  away. 

A  word  as  to  the  condensing  water 
for  the  station.  It  enters  a  crib  intake 
at  the  river's  edge,  flowing  through  a  con- 
crete tunnel  of  90  square  feet  rectangular 
cross  section  into  the,  station  and  out 
again  at  a  different  point.  The  circula- 
tion equals  210,000  gallons  per  hour  per 
unit. 

The  other  two  buildings  so  far  erected 
are  the  transformer  and  switch  houses. 
From  out  these  run  at  present  sixteen 
transmission  lines,  serving  a  territory  of 
about  40  square  miles. 


It  is  the  ultimate  purpose  to  have  a 
twin  station  with  a  total  capacity  of  ap- 
proximately 320,000  horsepower,  but  that 
will  not  be  for  several  years  to  come. 
The  first  station  when  completed  will 
have  a  capacity  of  approximately  160,000 
horsepower. 

All  around  for  miles  a  practically  new 
and  most  thriving  part  of  Chicago  is 
springing  up.  Go  due  north  and  you  find 
yourself  in  a  very  large  and  new  resi- 
dence district,  the  creation  of  the  last  five 
years  and  growing  month  by  month  at  an 
enormous  rate,  while  south  and  west  and 
east  there  is  a  steady  growth  in  manu- 
facturing enterprises. 

It  is  readily  understood  then,  that  the 
electrical  needs  of  Chicago's  ever  grow- 
ing population  will  be  come  vaster  and 
vaster  as  years  go  by  and  when  electri- 
fication of  terminals  and  practically  uni- 
versal use  of  electricity  has  come  to  pass, 
even  the  supply  generated  by  this  huge 
station,  when  completed,  will  have  be- 
come a  matter  of  comparative  insignifi- 
cance. 

Ground  for  this  station  was  broken  in 
October  1910.  The  two  units  described 
were  put  into  active  operation  in  August 
of  this  year.  There  are  now  70  em- 
ployees and  every  care  has  been  taken  to 
provide  ample  convenience  for  the 
physical  comfort  and  general  welfare  of 
the  operating  force.  When  the  right  of 
way  was  acquired  a  good  many  dwell- 
ings were  acquired  with  it — cottages 
which  have  since  been  improved  and  re- 
paired and  leased  to  employees. 

And  as  one  turns  away  from  this 
breezy  new  part  of  Chicago,  all  a  matter 
of  the  last  few  years,  and  looking  back 
sees  a  gardener  at  work  raking  his  flower' 
beds  and  planting  his  grass  seed  for 
lawns  right  up  to  the  walls  of  the  main 
building  one  realizes  that  this  is  a  new 
age  indeed,  and  that  big,  fine,  well 
equipped,  business  institutions  must  have 
big,  fine  surroundings,  conveniences  and 
comforts  for  the  humblest  as  well  as 
the  highest  of  the  workers  within  their 
gates. 
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Mill  Mountain  Incline 


Roanoke,  Virginia,  is  built  at  the  foot 
of  an  imposing  hill  900  feet  higher 
than  the  city,  and  with  25  acres  of  beau- 
tiful forest  on  its  summit.  On  account 
of  its  inaccesibility,  as  the  average  grade 
is  50  per  cent,  the  city  derived  no  pleas- 
ure from  this  unusual  advantage,  until 
about  two  years  ago,  when  $40,000  was 
raised  among  the  public  spirited  busi- 
ness   men    and    Mill    Mountain    Incline, 


MILL  MOUNTAIN   INCLINE 

Incorporated,  was  organized  to  build  the 
incline  and  convert  the  mountain  into  a 
park.  The  plans  were  immediately  exe- 
cuted and  the  park  has  been  enjoyed  by 
the  public  two  seasons. 

The  incline,  which  is  2200  feet  long, 
has  a  double  track  with  a  car  running 
each  way.     These  cars  are  connected  by 


two  cables,  one  carrying  the  weight 
of  the  car  and  the  other  slightly  slack 
for  emergency.  These  cables  pass  around 
drums  at  the  top  of  the  incline.  The 
drums  are  operated  by  electric  motors. 
When  one  car  is  ascending  the  other  is 
descending,  so  if  the  cars  are  about 
equally  loaded  the  weight  of  the  one 
descending  will  raise  the  other,  thus  only 
requiring  the  electric  power  for  the  start. 
The  operating  cost  of  the  incline  is 
about  $500  a  month,  but  as  during  the 
season  an  average  of  600  people  a  month 
visit  the  top,  each  paying  25  cents  for 
the  round  trip,  the  investment  is  not  only 
an  example  of  civic  pride  and  progres- 
siveness,  but  a  good  financial  proposition. 

Loud    Speaking    Telephone    for 
the  Home 

An  interesting  adaptation  of  the  loud 
speaking  telephone  for  household  use  is 
made  by  a  French  manufacturer.  The 
transmitter  and  receiver  are  contained  in 
a  little  box  which  may  be  placed  on  a 
table  or  stand,  and  which  is  surmounted 
by  a  vase  for  flowers  or  some  little  comic 
head  or  other  attractive,  ornamental  de- 


VARIOUS  FORMS  ADAPTED  TO  THE  TRANSMITTER 
AND  RECEIVER  OF  A  HOUSEHOLD  LOUD  SPEAK- 
ING TELEPHONE 

sign.  By  pressing  a  button  on  the  side 
of  the  case  the  mistress  can  signal  ser 
vants  in  any  other  room  in  the  house 
where  -a  similar  instrument  is  located. 
Then  she  gives  her  orders  in  an  ordinary 
tone  of  voice.  She  can  also  overhear 
anything  thai  is  said  in  the  distanl  room. 
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Shooting  at  Moving  Pictures 

The  very  newest  idea  for  shooting 
galleries  is  to  have  the  marksman  shoot 
at  moving  pictures,  both  to  test  his  ac- 
curacy in  firing  at  moving  objects  and 
his  judgment  of  distance,  both  of  which 
are  brought  out  almost  as  well  as  by 
shooting  in  the  open.  James  Paterson 
of  London,  England,  is  the  inventor  of 
the  device. 

Figure  i  shows  the  marksman  at  the 
shooting  stand  in  the  act  of  firing  at 
the  motion  picture  on  the  screen  before 


behind  the  screen  is  the  real  target,  al- 
though the  marksman  does  not  see  it. 
This  target  is  about  the  size  of  the  scout 
in  the  picture  and  it  is  made  up,  as 
shown  in  Fig.  2,  of  a  number  of  mov- 
able concave  members  having  plungers 
in  the  rear  which  make  electrical  con- 
tact and  work  an  annunciator  up  at  the 
stand  when  a  hit  is  made — indicating 
in  this  way  what  part  of  the  scout  or 
moving  creature  has  been  hit. 

Finally  an  arrangement  is  provided 
to  move  this  target  indicator  around  in 
the  rear  of  the  screen  so  as  to  follow 
the  moving  figure  about 
wherever  it  may  go. 
This  is  done  by  mount- 
ing the  target  on  suit- 
able wires  or  cords,  giv- 
ing it  a  lateral,  vertical 
and  rearward  movement 
at  the  will  of  the  opera- 
tor who  controls  it  from 
out  in  front.  To  enable 
the  operator  to  follow 
the  movements  of  the, 
to  him,  invisible  target 
the  three  arrows  near 
the  margins  of  the  pic- 


FIG.    1.     SHOOTING   AT   MOVING   PICTURES 


FIG.  2.     CONTACT  MAKER  FOR 
THE    TARGET 


him.  At  the  left  is  the  lantern  which 
projects  the  picture.  In  the  picture  on 
the  screen  a  scout  is  in  the  act  of  firing 
at  the  observer.  This  scout  may  ad- 
vance, retreat  into  the  distance,  run  side- 
wise,  hide  behind  trees,  etc.,  according 
to  the  nature  of  the  moving  picture  film, 
and  he  forms  just  as  hard  an  object 
to  hit  as  if  he  were  a  man  actually  run- 
ning out  there  in  the  woods. 

The  screen  upon  which  the  picture  is 
thrown  is  made  of  paper  or  cloth  so  as 
to  form  no  obstacle  for  the  bullet.    Right 


ture  are  so  connected  to  the  system  of 
cords  as  to  indicate  to  him  the  position 
of  the  target — all  he  has  to  do  is  to 
watch  the  arrows  and  keep  them  all 
pointing   at    the    moving   object    on   the 


Electric  energy  with  which  to  operate 
machinery  in  nearly  all  the  mines  sur- 
rounding Johannesburg,  South  Africa, 
will  be  generated  by  a  station  that,  the 
specifications  indicate,  will  be  probably 
one  of  the  two  largest  in  the  world. 
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Londoners  will  soon  miss  the  "human 
spiders,"  those  men  who  climb  about  on  the 
telephone  wires  in  the  most  perilous  positions, 
says  the  Daily  Mirror.  The  government, 
which  operates  the  telephone  lines,  is  placing 
wires  underground,  and  the  men  are  now 
busy  taking  them  down.  The  pictures  show  a 
"human  spider"  working  his  way  along  the 
web,  and  another  breaking  up  the  web. 


Electric  Heating  in  Sweden 


According  to  the  director  of  the  Got- 
tenborg,  Sweden,  municipal  gas  and  elec- 
tric power  station,  the  experiments  car- 
ried on  in  Gottenborg  last  winter  prove 
that  it  is  practicable  to  use  electricity  for 
general  heating  purposes,  and  formal  no- 
tice is  now  being  given  to  the  effect  that 
the  city  is  prepared  to  dispose  of  a  cer- 
tain amount  of  electrical  energy  for  this 
purpose. 

Since  the  current  for  heating  can  be 
supplied  only  between  certain  hours  in 
the  night,  it  is  necessary  to  have  the  heat 
stored  in  accumulators  of  some  sort  to 
prolong  it  into  the  day.  For  this  purpose 
the  ordinary  Swedish  tile  stoves  are  used, 
as  well  as  specially  constructed  accumula- 
tors made  of  pot  stone  or  similar  heat 
resisting  material. 

In  the  22  experiments  arrangements 
were  made  for  heating  86  rooms,  55  or- 
dinary tile  stoves  being  fitted  with  the 
necessary  apparatus,  averaging  1.42  kilo- 


watts, and  nineteen  smaller  stoves  with 
an  average  of  1.72  kilowatts  each.  In 
the  experiments  87,473  kilowatts  were 
consumed.  The  results  were  found  to 
be  rather  different  in  different  apart- 
ments, much  depending  on  the  arrange- 
ment of  the  different  heating  devices.  In 
seven  of  the  experiments  the  cost  of  the 
energy  consumed  amounted  to  three  ore 
(ore  =  $0.00268)  per  kilowatt,  while  in 
five  instances  it  was  between  two  and 
three  ore  and  in  ten  cases  less  than  two 
ore  per  kilowatt. 

The  director  of  the  municipal  plant  in- 
forms the  city  council  that,  as  a  result  of 
the  experiments,  he  is  convinced  thai 
heating  living  apartments  by  means  of 
electricity  is  economically  feasible  at  a 
price  of  three  ore  per  kilowatt,  provided 
proper  arrangements  are  made  for  instal- 
lation and  storing.  At  his  suggestion  the 
price  to  the  consumer  has  been  fixed  per 
kilowatt  year,  with  an  additional  price 
per  kilowatt  hour  to  prevent  wasting  of 
the   current.  . 


Efficient  Plan  for  Canvassing  Election  Returns 

By  CHARLES  F.  BOWEN,  State  Editor  of  The  Manchester,  N.  H.,  Union 


To  any  daily  newspaper  of  large  circu- 
lation, election  night  presents  the  follow- 
ing problem  for  solution: 

Given  a  certain  number  of  towns  in  the 
state,  how  can  the  election  returns  be 
canvassed  promptly,  accurately  and 
thoroughly  and  with  the  lowest  possible 
outlay  of  money  in  gaining  the  result  de- 
sired ? 

The   Manchester   Union   is  an   unique 


Others  have  no  telephone  connection  and 
some,  so  small  that  but  two  votes  were 
cast  in  September  primaries,  this  year, 
cannot  tell  in  advance  whether  there  will 
be  an  election  or  not. 

A  great  deal  of  money  could  be  wasted 
in  covering  New  Hampshire's  towns,  for 
instance  by  having  each  correspondent 
(the  Union  has  one  in  every  town),  tele- 
phone or  telegraph  into  the  office  at  Man- 
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paper  in  that  it  is  one  of  the  very  few 
which  have  an  entire  state  to  cover,  not 
only  in  the  way  of  news  gathering  but 
in  the  way  of  furnishing  news  to  sub- 
scribers. It  is  therefore  a  matter  of  prime 
importance  that  the  election  be  canvassed 
thoroughly  and  promptly  for  the  morning 
edition  of  the  day  after  election. 

Now,  in  New  Hampshire  there  are 
nearly  290  towns  and  some  of  them  are 
set  down  in   the  heart   of   wildernesses. 


Chester  the  results  that  day  or  night.  This 
would  be  prohibitive  in  cost  and  would 
not  be  feasible  because  of  the  failure  of 
some  of  the  less  energetic  correspondents 
to  get  the  returns  in  promptly. 

The  plan  devised  by  the  writer  and 
used  with  great  success  is  dependent  upon 
telephone  toll  centers.  From  an  inspec- 
tion of  the  telephone  map  of  New  Hamp- 
shire, shown  herewith,  it  is  seen  that  the 
entire  state  is  dotted  with  centers  from 


POPULAR  ELECTRICITY  MAGAZINE 


647 


which  radiate  in  all  directions  local  tele- 
phone lines  to  smaller  towns  or  smaller 
toll  centers.  As  a  general  thing  the  cor- 
respondents at  these  centers  are  better 
than  at  smaller  places  because  the  places 
are  usually  bigger,  busier  and  more 
newsy.  As  far  as  is  possible,  then,  the  re- 
turns are  handled  from  toll  centers,  the 
reporter  at  those  places  being  assigned  all 
the  towns  for  which  his  is  the  center.  It 
is  thus  possible  to  get  the  number  of  re- 
porters at  work  on  the  returns  down  to 
55  and  still  get  all  of  the  290  towns. 

The  reporters  collect  from  the  places 
assigned  them  and  then  file  the  entire 
collection  via  telegraph  or  telephone.  A 
great  many  dollars  in  toll  bills  are  thus 
saved.  It  is  also  more  convenient  for  the 
office  to  handle  the  returns  in  this  way, 
for  it  is  possible  to  so  instruct  the  55  re- 
porters in  the  manner  of  making  up  the 
dispatches  that  the  copy  will  require  but 
little  editing  at  the  office,  whereas  290 
messages  would  likely  enough  be  all  dif- 
ferent and  give  a  great  deal  of  trouble 
in  arrangement. 

The  accompanying  picture,  taken  es- 
pecially for  Popular  Electricity  Mag- 
azine, shows  the  political  room  at 
a  dull  primary  election,  Sept.  3d. 
At  the  general  election  of  November 
four  times  as  many  men  will  be  engaged. 
In  tabulating  the  vote,  the  data  from  the 
reporters  goes  first  to  the"governor  man," 
so  called,  who  takes  off  the  vote  cast  for 
governor  and  checks  it.  It  then  goes  to 
the  assistant  who  handles  the  councilor 
vote  in  the  several  districts,  next  to  the 
"senator  man,"  and  so  on  down  to  reg- 
ister of  deeds  and  register  of  probate. 
Most  of  the  telephoning  is  done  in  other 
parts  of  the  building,  where  the  calling  of 
numbers  and  repeating  of  votes  will  not 
disturb  the  computers.  When  a  vote  is 
nearly  complete  adding  machines  are  set 
to  work  to  determine  the  totals.  To 
supplement  these  printed  blanks  with 
stamped-addressed  envelopes  are  sent  to 
every  town  clerk  with  request  to  mail 
them  to  the  Union  promptly  when  he 
determines  the  vote  cast. 


In  making  up  the  assignments  of 
towns,  access  was  had  to  a  regular  tele- 
phone tariff  book,  such  as  every  chief 
operator  has.  This  book  gives  the  toll 
center  for  every  town  and  city  and  af- 
fords a  ready  means  of  dividing  up  the 
state.     This  system  of  working  by  tele- 


SHOWING    TELEPHONE    TOLL    CENTERS    AND    GEN- 
ERAL DISTRIBUTION   PLAN 

phone  and  telegraph  has  proven  the  most 
satisfactory  yet  used  and  has  certainly 
been  the  most  economical,  for  in  many 
cases  where  towns  seem  near  enough  by 
airline  where  measured  on  the  ordinary 
map,  it  is  found  that  they  are  connected 
to  totally  different  toll  centers  and  that 
telephone  connection  between  them  is 
very  expensive. 

Light  for  Sultan  of  Lahej 

One  of  the  recent  purchases  made  at 
Cairo,  Egypt,  by  the  Sultan  of  Lahej  is 
a  dynamo  for  generating  Light  in  his 
palace  at  Lahej,  an  Arabian  town  eight- 
een miles  northwest  of  Aden.  A  large 
number  of  electric  lamps,  wires  and 
other  fixtures  have  also  been  purchased. 


Electrical  Invention  and  a  Larger  Patent  Office 

By  WALDON  FAWCETT 


There  is  a  strong  prospect  that  after 
years  of  waiting  and  ever  increasing 
need,  the  inventors  of  the  United  States 
are  at  last  to  enjoy  the  benefits  of  a  new 
and  larger  Patent  Office.  Every  man 
who  has  at  any  time  in  recent  years  es- 


qualified  to  judge  a  new  and  enlarged 
United  States  Patent  Office,  such  as  it  is 
now  proposed  to  erect,  would  be  synony- 
mous with  a  number  of  separate  and  dis- 
tinct blessings  for  inventors  as  a  class. 
To  mention  only  a  few  it  may  be  cited 


President  Taft's  Economy 
and  Efficiency  Cc 
mission  Just  Appointed 
to  Investigate  the  U.  S. 
Patent  Office.  Left  to 
Right— -Dr.  W.  F.  Wil- 
loughby,  Harvey  S. 
Chase,  Dr.  F.  A.  Cleve- 
land (Chairman),  Prof. 
Frank  H.  Goodnow, 
Judge  W.  W.  Warwick, 
M.  O.  Chance 


Edward  B.  Moore, 
U.  S.  Commis- 
sioner of  Pat- 
ents 


sayed  to  take  out  a  patent  on  any  child 
of  his  brain  can  appreciate  how  the  in- 
terests of  the  whole  inventive  community 
will  be  served  by  improved  facilities  for 
the  governmental  handling  of  patent  ap- 
plications. 

In  the  expectation  of  the  persons  best 


that  the  facilities  of  the  modernized 
institution  would  expedite  the  examina- 
tion of  applications  and  the  issuance  of 
patents.  Adequate  record  and  filing 
equipment  would  facilitate  the  work  of 
inventors  and  others  who  desire  to  con- 
sult the   archives   of   the   Patent   Office 
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and  who  are  hopelessly  handicapped  by 
the  present  congested  conditions.  Mu- 
seum space  would  be  provided  for  the 
display  of  some  of  the  nation's  most  inter- 
esting relics — the  original  patent  models 
of  notable  inventions,  including  a  num- 
ber of  early  electrical  inventions. 


A  Typical 
Corner   in 
the  U.  S. 
Patent 
Office 


jeopardy  include  not  only  the  original 
papers  in  all  patent  cases,  but  also  all 
records  of  deeds  of  assignment  of  titles 
to  inventions.  The  latter  are  of  the 
greatest  value  in  determining  the  own- 
ership of  valuable  inventions.  Just 
imagine,  for  instance,  the  confusion  that 
would  follow  the 
destruction  of  the 
deeds  of  assignment 
in  the  electrical  field 
where  so  many  of 
the  most  valuable 
patents  have  been 
transferred.  And 
as  though  the  men- 
ace of  fire  were  not 
sufficient  the  pres- 
ent Patent  Office 
holds  another  bug- 
bear    through     the 


The  Unfortunate  Fate  of  Valuable 
Models  of  Patents — Stored  in  a 
Damp   Basement 

After  all,  however,  perhaps  the  most 
potent  argument  in  favor  of  a  new  Pat- 
ent Office  is  found  in  the  dangers  that 
beset  the  secret  archives  of  the  office, 
which  if  destroyed  could  never  be  re- 
placed and  the  loss  of  which  would  work 
untold  damage  to  the  commercial  and 
inventive  interests  of  the  country.  The 
present  Patent  Office  structure  is  not 
fireproof  and  every  nook  and  cranny  of 
it  is  piled  high  with  tons  upon  tons  of 
inflammable  matter  comprising  these 
valuable  papers.    The  documents  thus  in 


The  "Search  Room"  Where  Inventors  Consult  Files 
of    the    Patent    Office — Somewhat    Crowded 


present  necessity  of  storing  some  rec- 
ords in  the  basement  of  the  overcrowded 
building.  Indeed,  only  recently  many 
tons  of  valuable  papers  were  removed 
from  the  basement  in  a  rotted  condition, 
owing  to  the  dampness. 

Thomas  A.  Edison  and  other  workers 
'for  the  broad  cause  of  invention  have 
pushed  energetically  during  the  past  few 
years  the  agitation  for  a  new  Patent  Of- 
fice and  an  improvement  o\  the  entire 
patent  system.  The  delay  in  providing  a 
new  building  has  been  particularly  inex- 
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plainable  to  many  persons  because  the 
Patent  Office  is  one  of  the  few  institu- 
tions of  our  government  that  is  self 
supporting.  More  than  that,  the  surplus 
of  receipts  over  expenditures  now 
amounts  to  more  than  $7,000,000  and  it 
is  argued  that  some  if  not  all  of  this  sum 
should  be  used  to  furnish  larger  and 
better  quarters  with  modern  facilities  for 
the  force,  which  would  then  be  in  a  posi- 
tion to  accomplish  the  best  possible  re- 
sults in  the  work  for  which  the  inventive 
public  pays  the  total  cost. 

But,  as  has  been  said,  the  dreams  of  a 
millennium  in  the  patent  situation  appear 
to  be  on  the  eve  of  realization.  Such 
has  been  the  pressure  of  public  sentiment 
that  both  of  the  leading  political  parties 
have  declared  in  favor  of  a  revision  of 
the  patent  laws  at  the  next  session  of 
Congress  with  a  view  to  improving  con- 
ditions in  general,  and  with  the  specific 
object  of  so  increasing  the  rigidity  of 
Patent  Office  examinations  as  virtually 
to  prevent  the  issuance  of  patents  except 
for  real  inventions.  By  thus  strengthen- 
ing the  validity  of  patents,  a  United 
States  patent  will,  become  a  more  valu- 
able asset  for  the  inventor.  He  will  not 
be  confronted,  as  at  present,  with  a  pros- 
pect of  prolonged  and  costly  litigation  to 
determine  his  patent  rights,  and  this  de- 
pendability of  the  government  guar- 
anty on  an  invention  is  expected  to  do 
much  to  stimulate  invention  and  industry. 

At  the  last  session  of  Congress  the 
sum  of  $10,000  was  appropriated  to 
enable  the  President's  Commission  on 
Economy  and  Efficiency  to  thoroughly 
investigate  the  United  States  Patent 
Office  as  to  methods,  personnel,  equip- 
ment and  building,  and  it  is  expected 
that  the  findings  and  recommendations 
of  this  board  of  business  experts  will 
serve  as  a  guide  in  the  rehabilitation  that 
is  now  in  prospect.  The  most  promising 
proposal  for  a  new  Patent  Office  contem- 
plates the  erection  of  a  monumental 
building  on  Capitol  Hill,  facing  the 
United  States  Capitol.  The  new  Patent 
Office  would,  in  that  event,  be  architec- 
turally  a  companion    structure    to    the 


beautiful  Library  of  Congress  and  would 
be  erected  on  an  adjoining  site.  Such  an 
arrangement  would  be  eminently  fitting 
as  it  would  bring  into  close  relation  the 
two  governmental  institutions  which 
were  fostered  by  the  same  clause  of  the 
Constitution  and  which  are  kindred  in 
purpose.  Furthermore,  the  proximity  of 
the  structures  would  greatly  facilitate 
the  researches  of  inventors  and  others 
who  may  desire  to  consult  books  and 
records  in  the  Congressional  Library  as 
well  as  in  the  scientific  and  technical  li- 
brary of  the  Patent  Office. 

The  provision  of  a  new  Patent  Office 
and  the  adoption  of  an  improved  ad- 
ministrative and  examining  system  would 
hold  greater  significance  for  no  class  of 
inventors  and  producers  more  than  for 
the  devotees  of  electricity.  The  explana- 
tion is  found  in  the  fact  that  applications 
for  electrical  patents  are  especially 
numerous  and,  as  a  rule,  require  par- 
ticularly thorough  and  detailed  examina- 
tion. Furthermore,  the  present  quarters 
of  the  electrical  examining  divisions 
of  the  Patent  Office — located  on  the 
ground  floor  and  poorly  lighted — offer 
exceptional  opportunities  for  improve- 
ment. And  finally,  this  overhauling  of 
the  patent  system  comes  at  a  most  oppor- 
tune time  for  electrical  interests,  for  such 
has  been  the  recent  increase  of  inventive 
activity  in  the  electrical  arts  that  the 
need  for  added  facilities  for  the  exam- 
ination of  patent  applications  in  this  field 
is  well  nigh  imperative. 

The  importance  of  electrical  science  in 
the  operations  of  the  Patent  Office  is 
eloquently  attested  by  the  fact  that  there 
are  four  divisions  of  the  institution  de- 
voted to  the  examination  of  electrical 
inventions,  whereas  no  other  industry 
in  the  whole  range  of  human  activities  is 
represented  by  more  than  a  single  divi- 
sion in  the  Patent  Office.  This  appor- 
tionment of  responsibility,  or  specializa- 
tion, in  the  examination  of  electrical 
inventions  has  been  a  development  of  the 
past  quarter  of  a  century.  Prior  to  that 
time  all  electrical  inventions  of  whatever 
character  were  passed  upon  in  one  divi- 
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sion.  This  original 
division,  known  a  s 
Electrical  Division  A, 
continues  in  existence 
but  its  scope  is  now  re- 
stricted to  telegraphy 
and  telephony. 

In  the  year  1886 
Electrical  Division  B 
was  created  and  has 
jurisdiction  over  the 
subjects  of  generation 
and  motive  power. 
Then  in  1902  there 
was  further  subdivis- 
ion of  the  interests  of 
inventors  working 
with  the  magic  current 
by  the  creation  of  Elec- 
trical Division  C, 
which  concerns  itself 
with  conductors,  elec- 
tric lighting  and  gen- 
eral applications.  The 
fourth  division  in  the 
group  is  that  of  Elec- 
tric Railways  and  Sig- 
naling and,  as  may  be 
surmised  from  the 
name,  is  a  highly  im- 
portant one.  Even  this 
elaboration  of  Uncle 
Sam's  machinery  for  passing  judgment 
upon  electrical  patents  would  not  suf- 
fice to  keep  pace  with  electrical  progress 
had  not  the  Patent  Office  in  recent  years 
adopted  the  policy  of  not  burdening  the 
examiners  in  the  electrical  divisions  with 
inventions  in  which  only  a  minor  or 
supplementary  use  is  made  of  elec- 
tric power.  One  of  the  veteran  elec- 
trical experts  tells,  •  for  instance,  of  an 
experience  of  the  early  days  when  he, 
wholly  ignorant  as  to  the  process  of  man- 
ufacture involved,  was  called  upon  to 
examine  a  huge  machine  for  manufactur- 
ing horse  shoe  nails  simply  because  one 
minor  operation  in  connection  with  the 
feeding  of  the  raw  material  was  per- 
formed by  electricity.  There  is  no  such 
"lost  motion"  in  the  Patent  Office  in  this 


At  the  Bottom  Is  the  Present  Patent  Office  Building  and  Above 
Is  the  Congressional  Library,  Which  May  Be  Taken  as  a 
Pattern  in  Constructing  the  New  Patent  Office 


day  and  age.  A  newly  invented  machine, 
destined  to  be  operated  by  electric  motor, 
does  not  require  any  attention  from  the 
electrical  examiners  unless  the  motor 
represents  an  innovation  in  some  form. 

But  for  all  that  the  Federal  experts 
are  thus  concentrating  their  attention 
upon  distinctly  new  achievement  in  the 
electrical  field,  the  activity  in  the  electri- 
cal inventive  field  in  recent  years  has 
been  such  that  the  facilities  of  all  the 
electrical  examining  divisions  are  sorely 
taxed,  and  in  no  section  of  the  Patent 
Office  is  the  need  of  larger  quarters  and 
better  equipment  felt  more  keenly.  It 
seems  as  though  a  trend  of  development 
had  been  delegated  to  congest  each  of 
the  several  divisions.  The  marvelous 
evolution    of    wireless    telegraphy    and 
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wireless  telephony  has  provided  Division 
A  with  heavy  new  responsibilities.  In 
the  case  of  Division  B  there  is  the  same 
story  to  tell  owing  to  the  new  theories 
and  practice  with  reference  to  motors 
and  transmission,  the  increase  in  poly- 
phase work,  the  introduction  of  electric 
starting  devices  for  automobiles,  and  the 
present  activity  of  invention  in  the  field 
of  electric  elevators,  the  aim  and  object 
in  this  latter  field  being  to  attain  greater 
safety  and  greater  speed.  In  Division 
C  the  appearance  of  mercury  vapor  light- 
ing, the  tungsten  lamp,  etc.,  may  be  cited 
as  indicative  of  multiplied  duties  for  the 
examiners  and  every  reader  will  realize 
instinctively  that  much  study  and  re- 
search has  been  required  to  enable  men 
to  sit  as  arbiters  in  that  complex  inventive 
field  which  embraces  electric  railways 
and  signaling — a  sphere  in  which  the 
past  decade  has  witnessed  the  appearance 
of  many  new  factors,  revolutionary  in 
influence. 

Generally  speaking,  the  examination  of 
electrical  inventions  at  the  Patent  Office 
involves  more  tedious  and  painstaking 
work  than  is  required  in  almost  any  other 
branch.  In  many  mechanical  fields  it  is 
possible  to  pass  upon  inventions  by  mere- 
ly consulting  the  drawings  submitted, 
but  in  the  case  of  most  electrical  inven- 
tions it  is  necessary  to  also  refer  in  detail 
to  the  specifications  furnished.  The  elec- 
trical examiners  are  also  called  upon  to 
consider  an  undue  proportion  of  what 
are  known  as  "paper  inventions,"  that  is 
electrical  inventions  which  have  never 
been  tried  out  in  practice  and  which  in 
a  large  number  of  instances  are  not  pat- 
entable. Visionaries  with  schemes  of  the 
"perpetual  motion"  class  are  also  more 
or  less  heavy  contributors  to  the  grist  of 
applications  for  electrical  patents. 

An  interesting  side  light  upon  elec- 
trical invention  is  found  in  the  increasing 
proportion  of  the  whole  number  of  elec- 
trical patents  granted  which  now  go  to 
inventors  employed  on  a  salary  or  other 
basis  by  the  large  electrical  corporations. 
Such  firms  are  no  longer  open  to  the  sus- 
picion that  they  seek  to  steal  the  ideas  of 


a  resourceful  employee.  On  the  con- 
trary they  encourage  employees  in  all 
branches  of  the  industry  to  submit  in- 
ventive ideas,  rewarding  them  liberally 
when  the  proposed  inventions  prove 
serviceable. 


Novel  X-Ray  Apparatus 

A  new  X-ray  apparatus,  which  the  en- 
graving represents,  has  been  brought  out 
in  Paris  in  order  to  carry  out  surgical 
work  for  the  army  in  the  field.  The 
operating  table  is  entirely  metallic  except 
the  upper  part,  and  can  be  adjusted  to 
take  all  positions.    Underneath  the  table 
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X-RAY   APPARATUS    WHICH    CAN   BE   USED   IN   A 
FULL    LIGHTED   ROOM 

is  a  cross  bar  carrying  an  X-ray  bulb 
which  can  be  slid  along  and  adjusted, 
and  this  allows  the  surgeon  to  inspect 
by  using  the  rays  at  the  same  time  that 
he  is  operating,  so  that  he  works  more 
surely  and  quickly.  It  is  now  an  easy 
matter  to  find  the  exact  position  of  bul- 
lets in  the  body  by  means  of  the  new 
Ducretet  and  Roger  apparatus,  and  one 
of  the  new  points  is  the  use  of  a  dark 
box  with  cloth  which  covers  the  opera- 
tor's head  so  that  he  can  see  the  X-ray 
shadow  on  the  screen  while  in  a  full 
lighted  room,  and  darkness  is  no  longer 
needed.  This  gives  the  advantage  of  al- 
lowing other  work  to  go  on  at  the  same 
time. 
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Quartz  Working 

Since  it  takes  an  exceedingly  high  tem- 
perature to  melt  quartz,  so  as  to  make  it 
up  into  tubes  or  vessels,  it  is  only  within 
the  last  few  years  that  the  proper 
methods  have  been  found  for  doing  this. 
On  the  Continent,  practically  all  of  the 
quartz  vessels  come  from  Germany,  and 
thev  are  a  great  aid  where  substances 
need  to  be  heated  to  a  high  point  where 
glass  would  melt. 


FINISHING    QUARTZ    TUBES    AND    SOME    OF    THE 
PRODUCTS 

M.  Billon  Daguerre  is  now  using  an 
electric  furnace  of  his  designing  by  which 
he  hopes  to  start  the  new  industry  in 
France,  and  he  is  now  turning  out  tubes 
and  many  shapes  of  vessels. 

Pieces  of  the  transparent  rock  crystal 
are  put  into  a  crucible  and  then  this  is 
exposed  to  the  powerful  heat  of  the  elec- 
tric arc  so  that  at  a  certain  heat  the  quartz 
begins  to  soften.  Then  the  operator  takes 
out  a  piece  and  continues  the  heating  by 
the  oxy-hydrogen  blowpipe  so  as  to  make 
up  the  quartz  into  a  thin  rod.  By  wind- 
ing- this  around  in  spiral  and  then  molt- 


ing together,  he  can  fashion  a  tube  or  a 
vessel  of  any  usual  shape  and  even  some 
complicated  ones,  but  this  process  re- 
quires a  special  skill  on  the  part  of  the 
workman. 

The  quartz  is  not  entirely  melted  in  the 
electric  furnace,  but  is  only  softened,  as 
this  method  is  found  to  be  the  best. 

Quartz  thermometers  are  the  latest 
achievement,  and  they  can  be  used  to 
register  high  heats  where  glass  would 
melt.  Tubes  for  mercury  vapor  lamps 
are  also  made  in  this  way. 


Street  Car  Efficiency  in  Germany 

Vice  Consul  General  Roger  C.  Tred- 
well,  of  Dresden,  states  that  the  city  au- 
thorities who  control  the  street  car  serv- 
ice of  Dresden  have  put  in  force  a  system 
which  greatly  increases  the  efficiency  of 
their  lines.  By  their  plan  it  is  possible 
for  a  stranger  to  make  immediate  use  of 
the  street  railways  without  either  speak- 
ing a  foreign  language  or  having  any  of 
the  advance  knowledge  that  is  needed  in 
getting  about  by  street  car  in  many  cities 
of  Europe  and  America. 

Each  of  the  eighteen  car  lines  is  known 
by  number  instead  of  by  name,  as  this 
makes  possible  the  system  of  public  in- 
dexing which  is  in  vogue  here.  Cars  be- 
longing to  lines  of  even  numbers  are 
painted  red,  odd  numbers  yellow.  The 
number  is  placed  conspicuously  on  each 
car,  together  with  the  general  route, 
which  is  indicated  by  side  signs. 

Every  car  carries  a  conveniently  placed 
piece  of  glossed  cardboard,  on  one  side 
of  which  is  a  route  map  of  all  the  car 
lines,  together  with  their  numbers,  and 
on  the  reverse  a  map  showing,  the  various 
numbered  zones  into  which  the  city  is 
divided. 

The  terminals  of  each  line  arc  indi- 
cated by  signs  inside  the  cars,  by  which 
passengers  may  tell  the  direction  in  which 
they  are  traveling.  As  a  means  of  ad- 
vertisement each  car  is  furnished  with  a 
clock  and  a  daily  newspaper. 

In  order  to  expedite  (lie  service  oars 
stop  only  at  specified  places,  a!!  of  which 
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are  marked  by  red  signs  attached  to  lamp 
posts.  These  often  occur  in  the  middle 
of  a  block  where  the  stopping  of  a  car 
will  interfere  least  with  the  traffic.  The 
lamp  globes  show  bands  of  red  which 
make  them  easily  seen  at  night;  and  the 
zones  in  which  they  are  found  are  indi- 
cated on  the  posts  by  bands  of  white 
paint,  one  for  each  zone.  These  assist 
passengers  in  estimating,  the  correct  fare, 
which  is  charged  according  to  the  zone 


system.  Small  white  signs  project  over 
these  bands,  showing  the  numbers  of  the 
car  lines  passing  there  and  the  names  and 
directions  of  the  terminals  of  each  line. 
At  the  principal  railway  stations  and  at 
other  important  centers  illuminated  index 
signs  have  been  placed  for  the  conven- 
ience of  strangers.  Every  street  corner 
is  conspicuously  labeled  in  blue  with  the 
name  of  the  street  and  the  numbers  of 
the  houses  included  in  each  block. 


WHY  CONDUITS  ARE  NECESSARY  IN  THE  PHILIPPINES 


The  cable,  telegraph,  and  telephone 
companies  of  the  Philippines,  especially 
in  the  city  of  Manila,  have  found  the 
use  of  underground  conduits  especially 
desirable,  not  so  much  because  of  looks 
and  as  a  means  of  avoiding  accidents,  but 
for  a  maximum  of  safety  to  transmission 
lines. 

The  typhoon  reigns  as 
storm  king  in  the  Philip- 
pines, and  some  storm  king 
he  is,  too.  Our  cyclones  and 
tornadoes  are  back  numbers 
compared  to  a  typhoon,  and 
the  electric  pole  line  that  can 
successfully  withstand  the 
onslaught  of  a  full  grown 
typhoon  has  yet  to  be  built. 
American  electrical  engi- 
neers after  having  their  sys- 
tems completely  disabled  by 
typhoons  soon  realized  that 
conduits  were  the  only  so- 
lution of  the  problem. 

If  the  wind  itself  does  not 
succeed  in  blowing  down 
pole  lines,  falling  trees  and 
the  homes  of  the  peasantry, 
sailing  through  the  air  on 
the  installment  plan,  never 
fail  to  carry  the  lines  to  the 
ground,  snapping  wires  and 
poles. 

The  transmission  lines  of 
the  trolley  system  are  reen- 
forced     to     withstand     the 


force  of  the  typhoons,  but  in  some  of 
the  worst  storms  occurring  since  Ameri- 
can occupation  the  street  car  system  has 
more  than  once  been  paralyzed,  for- 
tunately, though,  not  for  lengthy  inter- 
vals, owing  to  the  efficiency  of  the  com- 
pany's management. 
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THE  RESULTS  OF  A  TYPHOON 
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LIGHTING   PLANT    ON    THE    FARM    OF   J.    F.    FORREST,    POYNETTE.    WISCONSIN 


FARM    STORAGE    BATTERY 


FARM   DYNAMO 


WINDMILL  FARM  LIGHTING  PLANT 


The  question  as  to  whether  or  not  a 
windmill  is  a  satisfactory  source  of 
power  for  operating  a  farm  electric  plant 
is  difficult  to  answer.  Windmill  manu- 
facturers say  it  is  not,  and  they  have 
done  a  lot  of  experimenting,  along  that 
line.  The  wind  is  too  erratic,  they  say, 
and  .the  difficulties  to  be  overcome  in 
designing  the  right  control  devices  and 
in  building  a  satisfactory  storage  battery 
to  stand  up  under  the  arduous  duty  it 
has  to  perform  have  so  far  prevented  a 


standardized  equipment  of  this  type  from 
being  put  on  the  market. 

On  the  other  hand,  instances  have 
been  cited  where  a  plant  of  this  kind  has 
been  put  into  successful  operation,  using 
the  standard  type  of  storage  battery  with 
a  cut-in  arrangement  permitting  it  to  be 
charged  by  a  windmill  driven  dynamo. 
One  such  is  the  plant  of  J.  F.  Forrest,  of 
Poynettc,  Wis.,  which  is  briefly  described 
in  a  paper  by  Mr.  Putnam  A.  Bates,  con- 
sulting engineer  of  \Yw   York,  ami  pre- 
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sented  at  the  annual  convention  of  the 
American  Institute  of  Electrical  Engi- 
neers, held  in  Boston  last  June.  We 
quote  from  this  paper  as  follows: 

"In  this  instance,  a  small  dynamo  (six 
amperes,  35  volts  at  450  revolutions  per 
minute)  is  belted  to  the  vertical  shaft 
of  a  windmill.  As  the  mill  speed  is  not 
constant,  an  automatic  cut-in  is  intro- 
duced in  the  electric  circuit  between  the 
dynamo  and  the  storage  battery,  from 
which  the  lighting  current  is  taken,  the 
charging  of  this  battery  being  the  sole 
duty  of  the  dynamo. 

"This  plant  develops  current  for  24 
fifteen  watt  25  volt  tungsten  lamps.  Its 
whole  cost  was  $250,  exclusive  of  trans- 
portation, but  including  windmill,  dy- 
namo, storage  battery,  automatic  cut- 
in,  wire,  porcelain  insulators,  sockets, 
switches  and  tungsten  lamps.  The 
owner  did  the  complete  wiring  and 
arranging  of  the  lights  and  switches. 
The  two  years  of  successful  operation 
and  the  cleverness  of  the  lighting 
scheme,  which  embodies  several  two- 
way  and  three-way  switches  for  distant 
control  of  both  exterior  and  interior 
lights,  is  certainly  an  indication  that  Mr. 
Forrest,  who  runs  a  farm  of  some  hun- 
dred or  more  acres,  has  done  for  himself 
what  many  other  farmers  may  also  do 
by  a  little  planning  and  some  interesting 
labor." 


French  Water  Sterilizer 


Electric  Propulsion  for  Lake 
Boat 


An  order  has  been  placed  by  the  Mon- 
treal Transportation  Company  with  John 
Reid  &  Company  for  an  electrically  pro- 
pelled vessel  for  lake  traffic.  The  vessel 
will  be  of  2,400  tons  and  300  horsepower. 

The  engine  will  be  of  the  Diesel  type 
and  will  drive  an  alternating  current  gen- 
erator whose  power  will  be  applied  to 
large  induction  motors  connected  to  the 
propeller  shaft,  which  will  have  a  speed 
of  about  80  revolutions  per  minute.  Con- 
trol will  be  had  by  means  of  switches 
mounted  on  the  bridge. 


Ever  since  Prof.  V.  Henri,  of  Paris, 
and  others  found  that  the  ultra-violet 
rays  from  the  mercury  vapor  lamp  will 
kill  microbes  instantly,  it  was  desired  to 
adopt  this  very  useful  method  for  prac- 
tical appliances.  The  water  sterilizer 
made  by  the  Societe  Internationale  is  of 
great  interest,  as  any  household,  public 
school  or  the  like  can  use  it  when  electric 
current   is   at  hand.     The  apparatus  is 


ELECTRIC    WATER     STERILIZER 

simply  connected  on  the  water  mains  and 
the  current  brought  to  the  mercury  va- 
por lamp  which  is  inside  the  water  tank. 
All  that  is  needed  is  to  turn  the  water 
tap,  when  there  is  given  a  regular  flow 
of  very  pure  water,  quite  free  from  any 
germ  life. 

Authorities  on  questions  of  health  ad- 
vise the  public  to  wash  with  water  of  this 
kind  all  food,  such  as  salads,  fruits  and 
the  like,  which  are  to  be  consumed  raw, 
as  it  is  well  known  that  many  epidemics 
arise  and  spread  through  lack  of  such 
precautions.  The  apparatus  avoids  the 
use  of  boiled  water  with  its  flat  taste. 
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Testing    Gun    Car- 
riages  at   the 

Krupp 
Works 


At  the  great  artillery 
works  of  the  Krupp 
Company  at  Essen,  Ger- 
many, a  circular  electric 
track  is  laid  out  in  order 
to  give  a  test  upon  field 
cannon  or  ammunition 
wagons.  Upon  the  track 
runs  an  electric  car,  and 
the  cannon  are  attached 
to  it  so  as  to  be  drawn 
around  the  track  and 
put  through  many  kinds 
of  endurance  tests.  A 
circular  ring  for  draw- 
ing the  cannon  lies  on 
the  outside  of  the  elec- 
tric track,  and  it  is  paved  in  some  parts 
and  in  others  represents  country  roads 
of  different  kinds,  such  as  are  met  with 
in  real  practice.  The  electric  car  is 
much  better  than  horses,  as  it  can  make 
high  speeds  so  as  to  put  the  cannon 
through  a  severe  strain. 

Electricity  Creator  and 
Destroyer 


The  human  body  is  a  good  conductor 
of  electricity  in  the  same  way  that  the 
air  is  a  poor  conductor.  But  the  body 
is  composed  of  such  a  number  of  sub- 
stances that  it  is  evident  some  of  its  parts 
must  be  good  conductors  and  others  bad. 
Those  which  are  good  in  such  a  case 
convey  the  current  easily,  those  that  are 
not  so  good  either  convey  the  current 
with  resistance  or  refuse  to  convey  it 
at  all.  These  two  factors  respectively 
are  considered  in  the  use  of  electricity 
for  purposes  of  medicine  and  electricity 
for  purposes  of  execution.  The  electric 
current  that  the  doctor  gives  in  his  pri- 
vate office  for  the  soothing  of  pain  is  the 
same  electricity  that  is  given  in  the  death 
chamber  of  Sing  Sing,  only  there  is  more 
of  it  in  the  latter  case. 


A  STRENUOUS  TEST  FOE  GUN  CARRIAGES 


Among  the  substances  in  the  human 
body  which  are  good  conductors  of  elec- 
tricity is  salt,  chloride  of  sodium.  This 
compound  is  what  is  called  an  electrolyte 
— that  is,  it  really  breaks  up  into  its  sim- 
ple parts  when  the  electric  current  is 
passed  through,  and  under  certain  condi- 
tions of  the  body  this  is  of  value.  For 
some  conditions  of  malignant  growths 
the  use  of  the  direct  current  is  of  help  in 
assisting  a  cure,  the  acids  and  alkalies 
set  free  by  the  current  helping  the  mole- 
cules of  the  tissue  of  the  body  to  build 
themselves  up  again. 

When,  however,  the  current  is  so 
strong  that  the  substances  in  the  body 
which  are  good  conductors  of  electricity 
are  not  enough  to  carry  the  current,  it 
stands  to  reason  that  the  force  makes  its 
way  at  any  cost,  so  thoroughly  disrupting 
the  resisting  tissues  that  death  ensues. 
It  is  the  realization  of  this  which  makes 
electricity  in  medicine  something  to  he 
used  with  the  utmost  caution  and  only 
by  the  hands  of  the  most  expert. 
Modern  science  is  advancing  daily  in  the 
understanding  of  the  relation  of  elec- 
tricity to  life,  but  so  tar,  our  knowledge 
is   very   incomplete. 

Dr.   T..   K.    1  IlRSHBERG. 


Circular  Railway  Up  Mount  Washington 

By  LIVINGSTON  WRIGHT 


CIRCULAR    RAILWAY   AS    IT    WILL    APPEAR    AT    THE    TOP    OF    MT.    WASHINGTON 


The  most  unique  electric  railway  in 
the  country  will  be  that  recently  sur- 
veyed for  Mt.  Washington.  This  novel 
railway  is  only  part  of  a  huge  improve- 
ment project  for  providing  this  famous 
mountain  with  the  most  up-to-date  sum- 
mer resort  appointments.  An  outlay  of 
over  $1,500,000  is  to  be  expended  upon 
the  railway,  power  plant  and,  at  the 
summit,  upon  a  magnificent  new  hotel, 
which  is  to  be  erected.  It  will  be  the 
only  hostelry  in  the  world  that  can  boast 
of  having  a  mountain  top  sticking 
through  its  floor! 

The  new  electric  road  will  supplant  the 
celebrated  "cog  wheel"  railway,  which 
ran  its  first  train  up  the  mountain  in  1869 
and  cost  $150,000.  The  new  line  will 
be  about  20  miles  in  length  and  will 
circle  the  mountain  2j4  times  before  it 
reaches  the  summit. 

The  present  railroad  (Boston  & 
Maine)  from  Fabyans  to  the  base,  a 
distance  of  seven  miles,  will  be  electrified. 
From  here,  the  new  line  will  have  a  sta- 
tion at  Bretton  Woods,  where  the  Mt. 
Washington  and  Mount  Pleasant  hotels 
are.  Then,  turning  to  the  left  the  line 
passes  Lake  Carolyn  and  the  Bretton 
Woods  golf  links,  along  the  rocky  gorge 
of  the  Amoonusuc.  The  southern  peaks 
of     the     Presidential     range    are     seen 


at  the  right— Monroe,  Franklin,  Pleas- 
ant, Clinton,  Jackson  and  Webster. 
Mt.  Washington  is  supported  on  the  left 
by  Clay  and  Jefferson.  The  line  climbing 
higher  reaches  the  base,  1,000  feet  above 
Fabyan  and  Bretton  Woods. 

At  the  base  the  new  electric  railway 
up  the  mountain  begins.  It  starts  at  ex- 
actly right  angles  to  the  present  line  and 
at  several  points  runs  directly  away  from 
the  summit  of  the  mountain. 

On  the  west  slope  of  Mt.  Jefferson, 
the  new  route  presented  extreme  difficul- 
ties, making  it  necessary  to  put  in  two 
switchbacks.  In  a  direct  line  from  Jef- 
ferson Notch  to  the  highest  point  to 
which  the  railway  runs  is  a  distance  of 
less  than  a  mile  and  a  half,  but  by  the 
new  line  it  is  six  miles  long.  After  the 
road  passes  over  itself,  it  runs  back  to- 
ward Base  Station,  but  always  climbing 
higher.  At  the  first  switchback,  there  is 
in  front  a  sheer  drop  of  a  thousand  feet. 
It  can  be  realized  that  as  a  scenic  pur- 
veyor, this  new  electric  line  is  going  to 
give  passengers  the  value  of  their  money. 
Every  ingenuity  that  could  be  devised  for 
doubling  and  twisting  and  careering  in 
order  to  enable  tourists  to  "see  it  all"  has 
surely  been  taken  advantage  of. 

Coming  in  sight  of  the  Lakes  of  the 
Clouds,  the  road  makes  an  abrupt  turn  to 
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the  left,  beginning  the  circling  of  the 
summit  and  giving  a  wonderful  view 
down  into  Truckerman's  Ravine. 
Climbing  higher,  it  runs  above  the 
Alpine  Garden  and  unfolds  views 
toward  North  Conway,  Lake  Winne- 
pesaukee  and  Portland.  Making  a 
turn  to  the  left  the  road  doubles  back 
and  crosses  the  carriage  road,  looking 
down  into  the  Great  Gulf  with  Spauld- 
ing  Lake  about  1,200  feet  below.  Again 
in  crossing  the  old  cog  road  the  electric 
line  completes  a  circuit  of  the  summit 
but  makes  another  complete  turn  and 
comes  to  an  end  in  front  of  the  new  hotel, 
having  run  two  and  a  half  times  around 
the  top  of  Mt.  Washington. 

Unique  among,  hotels  will  be  this  hos- 
telry on  the  highest  peak  of  New  Eng- 
land. Every  room  will  be  an  outside 
room  and  there  will  be  100  of  them.  In 
planning  it  the  most  unusual  features 
have  been  incorporated.  The  architect 
who  planned  the  new  hotel  had  had  years 
of  experience  in  this  particular  specialty 
of  mountain  resorts,  having,  among 
others,  incorporated  many  new  features 
in  the  Yellowstone  Park  hotels.  Ac- 
cordingly, one  special  aim  was  to  secure 
ample  accommodation  both  for  those 
who  would  stay  at  the  summit  but  a  few 
hours  and  for  those  who  would  spend  the 
night.  Thus,  a  dining-room  to  seat  over 
400  will  be  one  of  the  features. 

The  observatory  of  the  hotel,  150  feet 
in  diameter  and  with  glass  sides,  will  be 
located  on  the  very  highest  tip  of  the 
mountain  and  a  picturesque  feature  will 
be  in  having  the  tip  of  the  mountain 
itself  protrude  through  the  floor  so 
that  one  may  stand  on  the  summit  and 
view  the  horizon  for  312  degrees  of  the 
circle. 

On  completion  of  the  new  electric  line, 
the  venerable  "cog.  wheel"  will  be  aban- 
doned. 

The  pumping  station  at  the  base  to 
supply  the  summit  with  water  is  already 
completed,  as  is  the  pipe  line  to  the  sum- 
mit. This  plant  is  unusual  in  that  the 
water  is  pumped  in  one  stage  or  lift  from 


base  to  summit,  an  altitude  of  3,700  feet, 
and  the  pressure  consequently  is  tremen- 
dous. 

The  power  plant  which  will  generate 
the  electricity  to  keep  this  vast  enterprise 
of  railway,  hotel  and  subsidiary  plants  in 
operation  will  be  located  on  the  Amoonu- 
suc  river  at  the  base. 

Electric  cars  will  start  at  Fabyans  and 
run  through  to  the  summit  without 
change  in  less  than  two  hours. 


An  Electric  Heater  for  the  Table 


The  very  convenient  little  electric  radia- 
tor illustrated  is  made  by  a  Paris  firm, 
and  it  may  often  come  into  use  where 
only  a  small  amount  of  'heat  is  needed. 
The  new  radiators  of  this  type  make  use 
of  an  electric  resistance  of  a  very  fine 
metal  wire  disposed  in  the  form  of  a  grid, 
and  the  wire  takes  but  a  small  current  but 


TABLE    OR   DESK   HEATER 

at  the  same  time  gives  out  a  good  amount 
of  heat. 

The  small  radiator  which  here  is  rep- 
resented is  designed  to  be  placed  on  an 
office  desk  or  a  table  and  in  such  cases  it 
will  be  useful  to  many  poisons  who  have 
cold  hands,  even  in  rooms  which  are 
otherwise  heated.  A  good  warmth  is 
thus  secured  without  obliging  them  to 
change  their  place.  Larger  sizes  of 
radiators  on  the  same  principle  are  also 
made. 


Sir  Joseph  Beecham  Comments  on  English 
Electrical  Affairs 


Sometime  ago  we  sent  letters  to  our 
foreign  subscribers,  who  represent  al- 
most every  civilised  country,  asking  them 
to  write  to  us  in  return,  telling  something 
of  themselves  and  of  the  electrical  con- 
ditions in  their  locality.  Among  letters 
so  far  received  is  one  from  Sir  Joseph 
Beecham  of  Ewanville,  Hnyton,  near 
Liverpool,  England.  Sir  Joseph  gives 
some  interesting  facts  concerning  the 
municipality  of  St.  Helens,  of  which  he 
is  mayor — particularly  the  electrical  un- 
dertakings— and  the  following  is  quoted 
from  his  letter. — Editorial  Note. 

"You  ask  me  to  tell  you  something 
about  myself  and  my  surroundings.  My 
business  is  the  manufacture  of  an  article 
well  known  in  your  city  and  country. 
The  business  is  carried  on  at  St.  Helens 
(six  miles  from  here),  of  which  city  I 
am  mayor  for  the  third  time. 

"It  will  probably  be  of  interest  if  I 
give  you  some  particulars  as  to  how  the 
city  is  governed.  It  is  divided  into  nine 
wards,  each  ward  returning  three  coun- 
cillors, who  are  elected  by  the  people  for 
three  years,  one  retiring  each  year. 
These  elections  take  place  on  November 
ist.  Each  ward  is  also  represented  by 
one  alderman  (someone  who  has  had 
considerable  experience  in  municipal 
work)  who  is  elected  by  the  councillors, 
and  usually  for  a  term  of  six  years. 
This  brings  the  total  number  of  the  coun- 
cil up  to  36  members.  Once  a  month 
the  whole  of  the  council  meet,  when  the 
minutes  of  the  various  committees  are 
brought  up  for  confirmation  and  discus- 
sion. At  this  meeting  the  mayor  pre- 
sides. 

"The  city  owns  its  own  water,  gas  and 
electricity,  also  other  undertakings. 
These  and  other  departments  such  as 
health,  parks,  highways,  finance,  etc., 
are  each  managed  by  specially  appointed 
committees  of  the  council  under  the  di- 


rection of  a  chairman.  I  am  chairman 
of  the  electricity  committee.  Only  the 
permanent  officials  are  paid,  everyone 
else  giving  his  time  and  services  free, 
the  desire  being  to  obtain  good  local  gov- 
ernment. 

"A  description  of  our  electricity  un- 
dertaking will,  no  doubt,  interest  you 
more  than  anything  else,  so  I  will  give 
you  a  brief  outline  of  what  has  been  done. 

"Our  population  is  about  97,000.  The 
electricity  committee  was  formed  in 
1895,  and  I  have  been  the  chairman  since 
November  1899.  In  1896  the  installa- 
tion at  our  lighting  and  power  station 
consisted  of  Lancashire  boilers  and  two 
Ferranti  steam  alternators  supplying 
single  phase  energy  at  2000  volts.  Very 
shortly  afterwards,  the  council  decided 
to  construct  tramways,  and,  when  the 
question  of  the  enlargement  of  the  power 
station  came  up  for  discussion,  it  was 
decided  to  erect  an  entirely  new  station 
on  a  fresh  site,  putting  in  plant  for  gen- 
erating continuous  current,  and  scrap- 
ping the  old  plant.  St.  Helens  is  a  scat- 
tered city,  and,  as  the  demand  for  power 
grew  from  the  more  distant  manufac- 
turers, it  was  decided  in  1909  to  install 
an  extra  high  tension,  three  phase  alter- 
nating plant  at  6000  volts,  50  cycles, 
which  is  transformed  to  230  volts  for 
lighting  and  to  400  volts  for  power. 

"In  April  last  year  a  100  kilowatt 
Westinghouse  turbo-alternator  was  put 
down,  and  this  has  since  been  working 
very  satisfactorily.  As  the  business  fur- 
ther increased,  it  was  decided  to  put  in 
a  further  2000  kilowatt  turbo-alternator, 
and  this  was  started  at  the  beginning  of 
the  present  month. 

"We  have  in  the  station  rotary  con- 
verters of  a  total  capacity  of  1000  kilo- 
watts, thus  enabling  us  to  use  energy 
from  these  machines  for  tramways,  light- 
ing, etc. 
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"Our  sales  during  the  past  year 
amounted  to  5,000,000  units  (kilowatt 
hours). 

"Our  charges  are  3^d.  (seven  cents) 
per  unit  for  lighting,  and  one  penny  (two 
cents)  per  unit  for  power,  with  discounts 
up  to  40  per  cent,  depending  upon  the 
amount  of  energy  taken  and  the  load 
factor.  There  is  no  charge  made  for 
loan  of  meters. 

"Our  cost  of  production  has  been 
brought  down  to  .54  of  a  penny  (just 
over  one  cent)  per  unit.  Next  year 
ending  March  31st,  now  that  the  new 
turbo-alternator  is  running,  we  hope  to 
bring  the  cost  below  one  cent. 

"I  might  add  that  I  put  in  a  plant  for 
lighting  my  house  here  in  1886.  The 
installation  was  one  of  50  volts,  the 
dynamo  being,  driven  by  an  eight  horse- 
power gas  engine,  which  charged  the 
battery  in  the  daytime.  A  few  years  ago 
I  was  able  to  obtain  current  from  an  out- 
side source,  and  I  have  done  so  since. 
This  is  100  volts  alternating,  and,  as  I 
have  an  organ  in  the  house,  it  is  neces- 
sary to'  use  a  motor-generator  for  blow- 
ing same. 

"The  price  I  am  charged  for  current 


by  the  firm  which  supplies  my  house  is 
eight  cents  per  kilowatt  hour  for  lighting 
and  two  cents  for  power  and  heating, 
irrespective  of  quantity. 

"You  ask  if  I  am  an  American.  I  am 
not,  being  a  native  of  this  country.  At 
the  same  time,  I  know  your  country  very 
well  indeed,  having  crossed  the  Atlantic 
52  times,  and  the  continent  of  America 
four  times.  I  have  been  several  times 
in  Chicago,  my  first  visit  being  in  1879, 
when  I  stayed  at  what  was  then  one  of 
the  principal  hotels,  namely,  the  Grand 
Pacific.  I  have  visited  the  city  a  num- 
ber of  times  since. 

"You  will  probably  wonder  how  I  be- 
came acquainted  with  your  magazine. 
It  was  at  an  Electrical  Exhibition  in 
Madison  Square  Garden,  New  York,  in 
October,  1910,  where  I  subscribed  for  it. 
I  think  it  is  an  excellent  magazine,  the 
name  is  very  appropriate  and  the  various 
articles  are  written  in  a  manner  that  ap- 
peals to  the  vast  majority  of  people  who 
wish  to  be  interested  in  such  subjects, 
but  usually  find  them  written  in  language 
full  of  technical  terms  suitable  only  to 
the  experienced  electrical  engineer.  I 
have   shown   several  copies   to  our   elee- 
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trical  engineer,  who  informs  me  that  he 
has  read  them  with  great  interest.  There 
is  no  doubt  that  such  a  magazine  is 
bound  to  become  more  increasingly  pop- 
ular as  it  becomes  more  widely  known. 

"Wishing   your   magazine   every    suc- 
cess, I  am, 

(Signed)    "J.  Beecham." 


visible  at  a  distance  of  several  miles.  The 
great  light  is  effective  for  seven  miles 
across  the  open  sea  and  when  thrown 
upon  the  clouds  is  clearly  visible  for  a 
distance  of  30  miles. 


Most  Powerful   Merchant  Ship 
Searchlight 

The  most  powerful  searchlight  ever 
carried  on  any  merchant  ship  was  a  con- 
spicuous feature  of  the  big  transatlantic 
liner  Kaiserin  Auguste  Victoria  as  she 
came  into  the  port  of  New  York  a  few 
weeks  ago.  This  great  light,  which  is 
of  the  largest  type  ever  constructed,  was 
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carried  on  that  trip  thoroughly  to  test  it 
out  on  sea  and  entering  harbors,  after 
which  the  same  type  of  lamp  will  be  in- 
stalled on  all  the  big  ships  of  the  line.  It 
threw  a  beam  of  light  of  80,000  candle- 
power.  On  approaching  port  the  light 
was  turned  on  the  Scotland  Lightship, 
rendering  the  name  of  the  ship  clearly 


The  searchlight  was  carried  on  the  bow 
of  the  ship  on  this  the  trial  voyage,  but 
it  will  later  be  installed  in  the  lookout, 
high  up  on  the  mainmast  where  it  can  be 
quickly  swung  to  any  angle.  It  is  of  the 
type  used  heretofore  only  on  the  largest 
dreadnaught  battleships.  The  lens  is  42 
inches  in  diameter.     It  is  operated  on  a 
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no  volt  circuit  and  consumes  13,000 
watts  or  over  seventeen  horse  power  of 
electrical  energy.  In  actual  tests  at  sea 
the  rays  pierced  fogs  and  distinguishable 
distant  objects  at  every  point  of  the  hori- 
zon. 


What    Is    Electricity? 

Some  years  ago,  says  Mr.  John  S. 
Bleecher,  in  the  Public  Service  Journal, 
when  I  was  instructing  motormen  in  the 
art  of  operating  street  cars,  I  thought  it 
would  be  a  good  plan  to  prepare  a  set 
of  questions  as  a  sort  of  examination  for 
them  to  pass  before  approving  their  in- 
struction as  complete,  and  at  the  top  of 
the  list  I  put  a  test  question,  believing 
that  the  kind  of  an  answer  I  got  to  this 
question  would  indicate  the  kind  of  a 
man  I  was  dealing  with. 

The  question,  which  even  scientists 
cannot  answer;  was  "What  is  electricity?" 
I  received  many  and  different  answers, 
displaying  originality  and  inventive  ge- 
nius. Sometimes  a  man  would  be  fright- 
ened by  the  first  question  and  fall  down 
on  the  entire  list.  Such  a  man  I  knew 
was  not  the  proper  material  for  facing 
emergencies  which  arose  on  the  front 
end  of  a  street  car.     Other  men  would 


become  discouraged  because  they  did  not 
know  just  how  to  answer  the  question 
and  some  would  give  very  interesting  and 
illuminating  answers. 

One  said  that  "electricity  was  a  kilo- 
watt, and  that  a  kilowatt  was  a  little 
green  bug."  Another,  "electricity  is  hot 
stuff."  There  is  one  answer  that  I  did 
not  get  but  which  I  believe  is  the  best 
answer  of  all,  and  that  is  "electricity  is 
efficiency." 


A  Greenback  Laundry 

During  "Made  in  Chicago"  week  in 
that  city  a  prominent  home  laundry  ma- 
chine company  made  its  display  and 
salesrooms  well  worth  a  visit,  by  laun- 
dering real  money. 

A  Thor  electric  washing  machine  and 
an  electrically  operated  and  heated  man- 
gier did  the  work.  From  the  National 
Bank  of  the  Republic  $5,000  in  soiled 
bills  varying  in  denomination  from  $1 
to  $20  was  obtained.  These  bills  were 
placed  in  the  washing  machine  just  like 
so  many  small  articles,  and  after  being 
washed  were  wrung,  out.  Each  bill  was 
then  ironed  by  the  mangier,  which  left 
the  money  dry  and  clean  and  fit  to  be 
passed  again. 
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Ice  Harvesting  on  the  Farm 


The  views  herewith  present  an  ice  car- 
rying machine  driven  by  electricity  on 
the  farm  of  Dr.  Schuyler  S.  Wheeler. 
It  is  described  in  a  paper  read  by  Mr. 
Putnam  A.  Bates,  consulting  engineer  of 
New  York,  before  the  annual  conven- 
tion of  the  American  Institute  of  Elec- 


When  the  bridge  was  fully  elevated, 
2.5  horsepower  was  required,  current  for 
which  was  supplied  from  the  private 
generating  plant  ordinarily  used  for 
lighting  and  small  power  devices. 

Saving   Lamp  Carbon   Stubs 

Under  every  carbon  arc  lamp  for 
street  or  park   lighting  will   usually  be 
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trical  Engineers,  held  in  Boston  last 
June.  In  his  paper  Mr.  Bates  quotes 
from  Mr.  Wheeler  as  follows: 

"The  outfit  was  eminently  practical 
and  satisfactory  in  every  way,  and  en- 
abled me  to  fiir  my  house  with  about 
200  tons  of  ice,  using  five  men  arid  nq  „ 
teams.  Previously  it  has  been  the  cus-.  ' 
torn  to  employ  four  to  six  teams  four  to 
five  days  in  addition  to  these  men." 


found  short  pieces  of  carbon  that  the 
trimmer  has  thrown  away.  In  Germany 
these  stubs  of  carbon  are  used.  After 
being  taken  from  the  lamp  they  are 
squared  off  on  a  motor  driven  grinding 
wheel  and  are  then  cemented  to  a  new 
carbon.  This  repaired  carbon  is  placed 
in  the  lamp  with  the  stub  end  at  the  arc 
sd-  that,  the  old  carbon  is  thus  entirely 
used.  , ;    , 


Electricity  in  the  Control  of  Fireworks  Displays 


Pyrotechnic  art  with  the  aid  of  elec- 
tricity has  reached  such  perfection  that 
it  is  possible  to  produce  immense  and 
prolonged  pictures  of  fire  as  great  stage 
settings  in  the  light  of  which  actors 
portray  the  daily  life  and  struggles  of 
the  people  of  a  period. 

Of  these  productions  the  most 
familar,  the  most  stupendous  and  at  the 
same  time  the  one  in  which  extreme 
care  must  be  exercised  in  installing  the 
electrical  system  is  the  production  based 
upon  Bulwer  Lytton's  great  novel,  "Last 
Days  of  Pompeii." 

In  Pain's  presentation  of  this  spectacle 
the  electrical  circuits  are  sixteen  in  num- 
ber. It  is  mystifying,  to  behold  a  build- 
ing burst  into  flames  when  no  one  is 
near,  and  though  the  answer  is  "elec- 
tricity" this  does  not  explain  the  devices 
concealed    behind   burning   Pompeii. 

Back  behind  the  Temple  of  Jsis  and 
Mount  Vesuvius  is  a  flat  keyboard  upon 
which  is  a  circle  of  brass  knobs.  At 
the  center  of  this  circle  is  fastened  one 
end  of  an  arm  so  that  the  outer  end  may 
be  moved  at  will  over  any  of  the  knobs. 
Wires  run  from  different  parts  of  the 
painted  city  to  this  keyboard.  One  of 
each  pair  of  wires  is  connected  upon  the 
under  side  of  a  knob  and  the  other  is 
connected  to  the  movable  arm.  Beneath 
the  keyboard  is  an  electric  battery. 

In  witnessing  the  production  you  re- 
member the  conclusion  of  the  day's  fes- 
tivities, the  march  to  Arbaces'  palace, 
then  to  the  Temple  of  Isis  where  the 
multitude  all  kneel  save  one,  Glaucus, 
the  Christian.  Then  follows  the  com- 
mand of  Arbaces  that  Glaucus  should 
kneel.  Glaucus  refuses  and  the  terrible 
combat  before  the  altar  is  interrupted 
by  signs  of  an  eruption  from  Mount 
Vesuvius.  Lightning  flashes  about  the 
mountain  and  the  crater  spits  fire. 

Just  here  the  operator  at  the  keyboard 
has  moved  the  arm  around  to  a  knob 
and  made  contact.     Current  speeds  over 


the  wires  and  the  powder  at  the  crater 
of  the  volcano  is  ignited.  Another  move 
of  the  lever  and  a  long  fuse  hung  upon 
a  framework  back  of  the  mountain  is 
set  off.  Along  this  fuse  at  intervals 
are  charges  of  powder  suspended  like 
so  many  lamps  along  a  wire.  The  fuse 
burns  to  the  first  charge.  There  is  a 
flash  and  those  "out  in  front"  see  light- 
ning play  about  the  mountain.  As  the 
fuse  burns  on,  one  after  another  of  the 
"flashes"  explodes,  imitating  nature's 
lightning.  There  are  explosions  in  one 
place,  then  in  another  as  the  eruption 
becomes  more  violent — and  the  operator 
plays  the  arm  about  the  mystic  key- 
board. 

The  buildings  begin  to  fall  in  every 
direction,  and  the  walls  of  the  city 
crumble.  It  is  a  thrilling  and  realistic 
sight  when  viewed  from  the  front,  but 
back  amid  the  falling  buildings  and 
lightning  flashes  it  is  wildly  exciting. 

The  tongues  of  flame,  the  blinding 
smoke,  the  terrific  explosions,  all  origi- 
nate in  very  small  firing  caps  or  detona- 
tors as  they  are  called,  in  which  elec- 
tricity heats  a  tiny  bit  of  platinum  wire 
laid  in  powder.  Great  care  must  be 
given  the  making  of  the  firing  caps  or 
detonators  else  the  current  of  electricity 
will  not  ignite  the  powder.  The  cap  is 
a  shell  about  one-fourth  of  an  inch  in 
diameter.  It  is  filled  with  meal  powder, 
somewhat  similar  to  gunpowder,  and  a 
circular  piece  of  tin  that  fits  inside  the 
shell  is  placed  above  the  powder.  There 
are  two  holes  in  the  circular  tin  and 
an  insulated  copper  wire  passes  through 
each  into  the  powder.  These  wires  are 
connected  within  by  a  small  platinum 
wire.  The  upper  half  of  the  cap  is  filled 
with  melted  sulphur  which  hardens. 
When  the  cap  is  used  it  is  attached 
to  the  fuse  of  the  piece  it  is  to  ignite  and 
by  wires  to  the  keyboard.  When  the 
arm  presses  the  proper  knob  on  the  key- 
board current  enters  by  the  copper  wire. 
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heats  the  platinum,  sets  fire  to  the  meal 
powder  and  ignites  the  fuse. 

It  is  by  means  of  this  little  contrivance, 
powder  and  electricity,  that  the  town  of 
Pompeii  is  utterly  destroyed  night  after 
night  before  wondering  audiences  and 
such  gorgeous  displays  as  those  illus- 
trated made  possible. 

Dictating  Letters  by  Telephone 

In  one  of  the  large  New  York  dry 
goods  stores  all  correspondence  is  dic- 
tated through  the  telephone. 

Ten  stenographers  are  employed  in  the 
conduct    of    the    store's 
correspondence.      These 
stenographers      perform 
their  duties  in  one  large 
room.     In  this  room,  a 
specially   designed    table 
has  been  installed  which 
is     provided    with    five 
typewriting  positions  on 
each  side,  the  typewrit- 
ing   machines    being 
placed  about  eight  inches 
below  the  surface  of  the 
table.     A  ten-inch  panel 
extends  down  the  center 
of  the  table  and  on  this 
panel,     immediately     in 
front    of    each    stenog- 
rapher's position,  an  an- 
nunciating drop  and  a  spring  jack  are 
installed.     Each  of  the  ten  typewriting 
positions    is    equipped    with    a    breast 
transmitter  and  a  head  receiver  terminat- 
ing in  a  plug.     The  spring  jack  circuits 
connect  to  a  40  line  standard  sub-switch- 
board which  is  located  at  the  head  of  the 
stenographers'  table. 

With  the  equipment  now  installed, 
when  the  services  of  a  stenographer  are 
desired,  the  party  wishing  to  give  dicta- 
tion merely  lifts  his  receiver  and  says 
"Stenographer,  please."  His  extension 
station  to  the  main  house  switchboard  is 
immediately  connected  by  a  tie  line  to  the 
sub-switchboard  in  the  stenographers' 
room.  The  operator  answering  the  sub- 
switchboard  glances  down  the  stenogra- 


phers' table,  connects  to  the  stenographer 
who  is  least  occupied,  and  who 
immediately  plugs  into  the  spring  jack 
with  her  head  receiver  and  breast  trans- 
mitter. This  equipment  permits  both 
hands  to  be  free  and  the  stenographer 
can  either  take  the  dictation  in  shorthand 
or  write  it  direct  on  the  machine. — The 
Telephone  Review. 


The  Location  of  Electric  Heaters 


Turn  electric  heaters  upside  down  if 
you  wish,  or  fasten  them  on  the  wall, 
they  operate  as  well  in  one  position  as  in 


STENOGRAPHERS  WRITING   FROM  DICTATION  OVER  THE  TELEPHONE 

another.  The  idea  of  placing  the  means 
for  heating  rooms,  etc.,  on  the  floor  is 
one  which  has  become  so  deep-rooted 
that  when  electrical  heating,  devices  were 
first  designed  for  practical  use,  they  were 
made  so  that  they  also  occupied  floor 
space.  But  this  space  is  valuable  in  some 
places,  as  was  the  experience  of  a  street 
car  company  which  grew  so  rapidly 
that  the  waiting  rooms  soon  became  too 
small. 

The  electric  heaters  in  these  rooms 
were  spaced  about  four  feet  apart  on  the 
floor  all  around  the  room  and  projected 
about  eight  inches  from  the  wall.  This 
space  was  saved  by  placing  the  heaters 
about  nine  feet  above  the  floor  on  the 
walls  with  very  good  results  as  to  heat. 


Destroying  the  Browntail  and  Gypsy  Moths 


Although  the  work  has  not  attracted  a 
great  deal  of  attention  outside  of  New 
England,  it  is  nevertheless  a  fact  that  the 
United  States  Department  of  Agriculture 
has  been  expending  about  $100,000  an- 
nually in  New  Hampshire  in  an  heroic 
effort  to  exterminate  the  dread  browntail 
and  gypsy  moth  pests.  In  addition,  the 
legislatures  of  New  Hampshire  and 
Massachusetts  have  set  aside  smaller 
sums  to  help  on  the  work.  Both  pests 
continue  to  advance  over  an  everwiden- 
ing  area,  so  that  it  will  not  be  long  before 
other  states  which  now  neglect  the  oppor- 
tunity of  warding  off  trouble  will  find 
themselves  engaged  in  the  same  battle. 

The  widest  variety  of  devices  for  kill- 
ing off  the  pests  have  been  put  into  serv- 
ice. One  of  the  most  successful  of  these 
was  the  so-called  Hannigan  "moth  pot," 
which  consisted  in  the  essence  of  a  flaring 
pot  and  a  quantity  of  burning  crude  oil. 
At  first  these  were  set  upon  the  ground 
in  commons  and  other  open  places  but 
later  they  were  hung  from  the  mast  arms 
of  street  lamps,  the  best  location  being 
found  to  be  about  three  feet  back  from 
the  arc  lamp,  measured  along  the  mast 
arm,  and  three  feet  below.  Even  at  this 
distance,  however,  the  heavy  black  smoke 
from  the  smudge  soiled  the  arm  and  was 
in  several  ways  disagreeable. 

The  Manchester  Traction,  Light  and 
Power  Company  had  meanwhile  been  ex- 
perimenting with  an  arc  lamp  arrange- 
ment to  accomplish  the  same  ends  as  the 
moth  pots  and  the  accompanying  draw- 
ing shows  the  type  of  globe  which  was 
finally  adopted  after  considerable  experi- 
menting. It  is  used  on  General  Electric 
72  volt,  7^,  ampere,  series  alternating  arc 
lamps,  fitted  with  clear  glass  inner  globes. 
From  the  drawing  the  glass  workers 
manufactured  a  mold  and  from  this  605 
of  the  special  globes  were  cast.  By  the 
terms  of  the  contract,  the  electric  light 
company  was  to  cart  these  globes  to  the 
lamps,  put  them  on,  take  away  and  store 


the  regular  globes,  empty  the  globes 
daily,  keep  track  of  the  quantity  caught 
and,  at  the  end  of  the  moths'  flight,  re- 
place the  old  globes  and  store  the  special 
globes  until  the  next  year. 

The  globes  were  put  on  with  the  cut 
away  part  up,  so  that  the  moths  flutter- 
ing around  the  light  would  fall  into  the 
bowl.  The  first  gathering  was  made  July 
8.  The  flight,  which  usually  continues 
about  eight  days,  this  year  lasted  fifteen 


ARC  LAMP  BOWL  USED  IN  ELECTROCUTING  MOTHS 

days.  Between  July  8  and  July  23,  there 
were  collected  from  the  globes  107  5/16 
bushels  within  the  city  and  12  7/16 
bushels  from  the  globes  placed  at  two  of 
the  summer  resorts. 

Two  different  quarts  were  counted,  one 
moth  at  a  time,  and  it  was  found  that 
there  were  just  about  1,600  moths  to  a 
quart.  Of  these  about  two-thirds  were 
females.  This  fact  could  easily  be  de- 
termined from  the  moths  as  taken  from 
the  globes,  but  careful  observations  wore 
made  of  those  which  thickly  encrusted 
the  street  lamp  poles,  trees,  sides  of  build- 
ings, etc.,  and  gave  good  evidence  that 
this  percentage  was  accurate  enough  for 
all  purposes.  In  a  bushel  there  were,  of 
course,  51,200  moths,  according  to  these 
figures,  or  5,404,400  in  all.  If  00  per  cent 
were  females,  the  figure  would  he  3,296, 
640.    In  n  year  the  development  resulting 
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from  the  eggs  deposited  by  each  female 
would  be  about  400,  so  that  if  the  quan- 
tity mentioned  had  not  been  destroyed  in 
the  electric  light  globes,  they  would  have 
produced  in  excess  of  1,318,656,000  other 
moths  to  get  busy  on  the  trees  in  1913. 
Adding,  to  this  figure  the  number  that 
would  be  developed  by  the  females  cap- 
tured at  the  two  summer  resorts,  Lake 
Massabesic  and  Pine  Island  Park,  the 
total  of  1,474,560,000  is  reached,  a  truly 
astounding  figure. 

In  collecting  the  moths  from  the 
globes,  the  lamp  trimmer  simply  placed 
his  hand  over  the  opening  at  the  bottom, 
removed  the  globe  and  dumped  the  con- 
tents after  measurement  into  a  two- 
bushel  bag  of  close  woven  goods.  Meas- 
uring was  done  by  means  of  a  ten  quart 
flaring  pail,  suitably  marked  on  the  sides. 
The  condition  of  the  employees  who  at- 
tended to  this  job  was  shocking,  as  they 
were  covered  with  rash  from  their  toes 
to  the  top  of  their  heads.  Some  of  them 
found  it  necessary  to  bathe  in  creoline  of 
strong  yellow  soap  baths  five  or  six  times 
a  day. 

When  thrown  loosely  in,  such  a  globe 
as  that  shown  would  hold  about  ioy2 
quarts  of  moths.  However,  after  a  globe 
got  about  half  filled  the  moths  seemed  to 
stew  from  the  heat  of  the  lamp,  so  that 
about  half  way  through,  the  heap  would 
be  wet  and  at  bottom  "muddy."  Several 
of  the  inner  globes  gave  way  under  the 
confinement  of  the  heat  and  were  badly 
distorted  and  discolored.  Sometimes  the 
globes  would  be  so  full  that  the  moths 
would  be  heaped  up  and  on  most  of  the 
heavy  catch  days  they  were  almost  full 
to  the  brim.  From  the  globes  the  moths 
were  taken  to  one  of  the  generating  sta- 
tions where  they  were  thrown  into  the 
furnaces  and  burned. 

The  theory  upon  which  the  device 
works  is  that  the  globes  shall  be  cut  off 
at  such  a  height  that  the  moths  can  easily 
fly  inside  but  be  unable  conveniently  to  fly 
out.  The  shape  shown  was  found  to  be 
best  when  used  with  the  regulation  type 
of  obtuse  angled   reflectors.     Examina- 


tion of  the  moths  when  taken  from  the 
globes  showed  them  not  to  be  badly 
burned,  except  occasionally  on  the  head. 
Death  seemed  to  have  resulted  from  gen- 
eral suffocation  from  the  intense  heat  or 
from  impact  against  the  walls  of  the  death 
chamber. 

The  mold  is  now  at  the  glass  factory 
and  any  public  service  corporation  or 
municipality  can  obtain  the  special  globes' 
at  the  same  price  as  the  regular  type,  as 
the  mold  has  been  placed  on  file. 

Linking  the  Links  of  the  Long 
Distance  'Phone 


By  Felix  J.  Koch. 

Taking  Cincinnati  as  a  sort  of  central 
point  for  the  country,  they  told  me,  last 
August,  that  the  farthest  one  could  talk 
by  long  distance  telephone  to  the  east, 
was  to  Portland,  Me.  There  isn't  direct 
communication  to  Halifax,  because  the 
traffic  hasn't  so  far  seemed  to  warrant  it. 
The  longest  "talk"  in  the  country  at  pres- 
ent is  New  York  to  Denver,  just  a  little 
trifle  of  2000  miles.  It  will  cost  you  $7.75 
for  three  minutes  talking  from  the  Queen 
City  to  Denver,  and  $2.75  for  each  min- 
ute additional.  New  York  to  Denver  is 
about  twelve  dollars.  To  the  south,  you 
can  talk  to  New  Orleans  and  Gulf  points ; 
to   the    north    Michigan    and    Montreal. 

Two  thousand  miles  though  is  today 
about  the  limit  of  transmission.  Were  the 
telephone  rates  as  low  as  the  telegraph 
rates  what  a  "gab  fest"  the  United  States 
would  enjoy ! 

Most  of  the  heavy  trunk  lines,  one  of 
the  superintendents  of  construction  work 
told  me,  are  now  done  as  far  as  the  pres- 
ent development  of  the  country  warrants. 
One  of  the  last  to  be  completed  was  that 
from  Topeka  to  Denver.  Meanwhile  the 
country  is  dotted  with  the  construction 
camps  of  the  crews  that  are  putting  up 
the  connecting,  links  of  the  great  system 
— cross  lines  and  branch  lines.  On  a  heavy 
line,  there  will  be  about  100  men  to  a 
camp,  and  this  camp  is  then  split  up  into 
three  sections.  That  is  done  because  the 
line  is  likewise  built  in  sections,  instead 
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of    starting    at    one    end    and    working 
directly  toward  the  other. 

Of  course  what  constitutes  a  camp  and 
how  its  men  may  be  "fixed"  depends 
largely  on  its  location.  Material  is 
shipped  in  usually  from  two  or  three  cen- 
tral points.  As  a  rule  a  car  is  loaded  up 
and  sent  out.  Whether  it  be  a  heavy  win- 
ter or  a   short  winter  affects  both  the 


like,  and  where  heavier  poles  are  required 
than  on  one  long,  steady  line. 

Camping,  out  with  a  telephone  crew  is 
the  jolliest  sort  of  work  for  some  young 
electrician,  even  though  the  work  is  hard. 
In  the  far  west  they  still  have  a  wagon 
outfit  which  is  taken  right  along  with 
them — four  sleeping  wagons,  a  kitchen 
and    an    eating    tent.      Throughout    the 


CAMPING  OUT  WITH  A 
TELEPHONE  CHEW  IS 
LIVELY  AND  PICTUR- 
ESQUE TO  SAY  THE 
LEAST 


work  and  the  men,  and  also  the  degree  of 
rush  to  the  work. 

But  there  is  a  chapter  of  the  story 
to  be  told  even  before  we  come  to .  the 
camps.  Two  or  three  men  drive  or  motor 
through  the  country  and  decide  on  the 
route  for  the  line.  Following  them  come 
surveyors,  engineers  who  stake  out  the 
exact  location.  Two  or  three  men  will 
work  together  at  this  sort  of  thing. 

Close  on  their  heels  come  the  men  who 
check  up,  who  determine  the  size  of  the 
line  and  the  nature  of  the  poles.  Often, 
looking  at  it  from  their  still  more  prac- 
tical view  point,  they  are  forced  to  change 
the  route  selected  by  the  others,  particu- 
larly where  this  crosses  ravines  and  the 
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South  and  in  part  of  the  mid-west 
negroes  are  employed  on  the  work,  and 
life  around  their  camp  is  lively  and  pic- 
turesque to  say  the  least. 

Where  work  is  apt  to  take  some  time 
the  innate  want  of  a  home  by  man  will 
lead  the  men  often  to  desert  the 
tent  and  erect  shanties,  tar-papered  over. 
In  these  they  eat,  drink  and  sleep  when 
not  busy  upon  the  work  of  construction. 
As  a  matter  of  fact,  the  camp  is  apt  to 
preempt  all  the  best  woods  and  groves. 
and  there  beneath  the  (roes,  men  swing- 
in  their  hammocks  or  thrum  the  mando 
lin  on  sultry  Sunday  afternoons. 

It  takes  all  manner  of  men  to  build  a 
telephone  line,  and   from  the  high  priced 
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supervisor  or  chief  of  construction,  who 
occupies  a  tent  by  himself,  the  social 
scale  of  the  camp  will  descend  to  the  pic- 
anniny  who  is  water  boy,  errand  boy  and 
general  factotum.  Men  of  these  lower 
ranks  are  happy  go  lucky  as  the  gipsies 
into  whose  nomadry  they  have  fallen. 

Ramble  on  through  the  camp,  you're 
only  one  of  many  visitors,  for  the  coun- 
try folk  for  miles  about  drive  in  for  a 


a  fire.  Then  there  is  the  mess  tent  and 
off  to  one  side,  sometimes  at  a  little  dis- 
tance, a  house  may  even  be  rented  as  tem- 
porary headquarters.  Mornings  the  cook 
sounds  the  breakfast  call  and  a  hungry 
crowd  turns  out.  Then  they  work  till 
noon,  then  eat,  then  work  again  till  dusk. 
Little  by  little  they  are  building  the 
line  of  the  telephone — on  and  on  and  on. 
The  local  engineer  tells  me  we'll  be  able 


SHOWING    THE    EFFECT    OF    INDIRECT    ILLUMINATION    IN    AN    ART    GALLERY 


look  on  the  Sabbath.  Knowing  the  en- 
gineer's purse  to  be  long  and  his  chances 
at  spending  limited,  country  boys  bring 
in  their  fattest  poultry  and  dispose  of  it 
in  short  order.  Village  electricians  come 
out  for  a  talk  with  the  engineer,  and 
while  comparatively  little  electric  current 
is  used  in  telephony,  the  amount  of  gen- 
eral electrical  information  they  imbibe 
from  the  city  engineer  is  indeed  much. 

One  of  the  tents  serves  as  horse  shed, 
and  outside  a  huge  triangle  is  hung  to 
serve  as  general  call.  In  Alaska  similar 
triangles  are  hung  from  posts  at  the 
street  corners  in  order  to  summon  folk  to 


to  talk  from  coast  to  coast  in  191 5.  Next 
it  will  be  Edmonton  to  Mexico  City,  I 
suppose. 

Picture  Lighting  Without  Glare 

Diffused  light,  light  free  from  glare, 
light  that  does  not  cause  bright  rays  to 
be  reflected  into  the  eyes,  is  the  kind  of 
illumination  most  suitable  for  art  gal- 
leries, stores,  hospitals  and  offices.  Par- 
ticularly in  the  art  gallery  it  is  the  soft 
shadowless  light  that  gives  exceptional 
results,  and  these  results  seem  to  be  most 
readily  obtained  by  indirect  lighting. 
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The  accompanying  picture  is  from  a 
photograph  taken  at  night,  the  gallery 
being  illuminated  by  the  Alexalite  indi- 
rect lighting  system. 

A  nonbreakable  light  diffusing  bowl 
of  metal,  finished  in  white  enamel,  is 
suspended  from  the  stem  of  a  ceiling 
fixture  which  holds  but  a  single  lamp. 
The  fixture  stem  is  made  in  one  length 
only,  so  that  the  diffuser  is  eighteen 
inches  from  the  ceiling.  The  three  chain 
suspension  permits  the  bowl  to  be  read- 
ily cleaned  by  unhooking  one  chain,  al- 
lowing the  bowl  to  hang  by  the  other 
two.  The  candlepower  of  the  lamp  to  be 
used  is  determined  by  the  size  of  the 
bowl  and  the  light  required.  The  diffus- 
ers  are  made  in  styles  to  suit  the  sur- 
roundings, though  the  white  enamel  type 
is  most  frequently  chosen. 

Illumination    of    Niagara    Falls 

It  is  confidently  expected  that  within 
another  year  the  Falls  of  Niagara  will 
be  illuminated  with  electricity  and  that 
the  power  of  this  illumination  will  be  the 
greatest  of  any  illuminating  project  in 
the  world.  Once,  for  a  few  weeks  in 
1907,  the  Falls  were  illuminated,  and  it 
was  a  sight  that  will  never  be  forgotten 
by  those  who  gazed  with  wonder  on  the 
mighty  waters.  Plans  now  under  con- 
sideration provide  for  an  illumination 
four  times  as  great  as  this  temporary 
illumination. 

The  plan  which  has  in  view  the  per- 
manent illumination  of  the  Falls  of  Niag- 
ara contemplates  two  large  and  powerful 
batteries  of  projectors,  one  to  be  known 
as  the  "Gorge"  battery  and  the  other  as 
the  "Hill"  battery.  The  Gorge  battery 
will  be  composed  of  20  30-inch  pro- 
jectors, together  with  suitable  apparatus 
for  transforming  and  distributing  the 
electric  current.  This  battery  is  to  be 
placed  in  a  niche  in  the  face  of  the  cliff 
opposite  the  foot  of  Goat  Island,  where 
its  rays  of  light  can  play  on  the  face  of 
the  American  and  Canadian  waterfalls  as 
well  as  upon  the  "bridal  veil"  .that  pours 
over  the  precipice  between  Luna  and  Goat 


Islands.  This  battery  will  also  be  able 
to  bathe  the  gorge  below  the  falls  in  a 
flood  of  light.  The  niche  in  which  lights 
will  be  placed  will  be  ten  feet  high, 
twelve  feet  long  and  twelve  feet  deep.  It 
will  be  protected  by  a  set  of  roller  doors 
to  protect  the  machines  and  the  operators 
from  spray,  the  lights  operating  through 
glass  panels  when  necessary. 

The  Hill  battery  will  be  composed  of 
twelve  60-inch  projectors  located  on  the 
elevation  west  of  the  Queen  Victoria 
Niagara  Falls  park  and  near  the  trans- 
former house  of  the  Ontario  Power  Com- 
pany. These  lights  will  play  upon  the 
upper  rapids  and  the  upper  stretches  of 
the  river  and  at  the  same  time  be  con- 
verged with  the  rays  from  the  Gorge  bat- 
tery, intensifying  the  effect  upon  the  Falls 
and  gorge  scenery.  W.  d'A.  Ryan,  the 
illuminating  engineer  whose  plans  for 
the  illumination  have  been  practically 
adopted,  declared  recently  that  he  had 
every  reason  to  believe  that  the  project 
will  be  carried  through  during  the  com- 
ing year,  and  that  the  Falls  will  be  illumi- 
nated by  the  first  of  July,  next  year. 

Electric  Thermometers 


The  measurement  of  temperature  by 
electric  means  is  called  electric  pyrome- 
try.  Such  perfection  in  this  respect  has 
been  attained  that,  it  is  claimed,  such 
measurement  is  applicable  from  near  the 
absolute  zero — some  4900  F.  below  the 
ordinary  zero — to  a  temperature  of 
melting  platinum,  more  than  3,000°  F. 
above  zero. 

Among"  the  methods  of  measuring  tem- 
perature by  electrical  means  may  be 
mentioned  that  which  depends  on  the 
increase  of  electric  resistance  of  a  pure 
metal  with  increase  of  temperature.  An- 
other method  depends  on  the  production 
of  an  electro-motive  force  in  a  circuit  of 
two  metals  when  one  junction  is  kept  at 
a  constant  temperature  and  the  other  is 
heated  to  the  temperature  which  it  is 
desired  to  measure.  Many  electric 
pyrometers  give  a  continuous  record  of 
the  temperature  on  a  revolving  drum. 
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A  Cold  Storage  Plant  for  Furs 

With  the  coming  of  summer  our 
grandmothers  stored  away  their  furs 
and  winter  garments  in  a  way  that  might 
now  provoke  a  smile,  but  was  the  best 
method  known  until  a  few  years  ago. 
Grandfather's  tobacco  pouch  was  raided 
and  between  each  layer  of  fur  a  liberal 
sprinkling  of  tobacco  leaves  was  show- 
ered with  here  and  there  a  moth  ball. 
Today  artificial  refrigeration,  at  an 
Arctic  temperature,  has  been  found  to 
be  a  destroyer  of  the  germs  and  insects 


that  our  grandmothers  had  not  the  fa- 
cilities to  combat. 

One  of  the  largest  fur  storage  plants 
in  the  country,  that  of  Marshall  Field  & 
Company,  Chicago,  has  been  doubled  in 
capacity  within  the  last  five  years  be- 
cause of  the  popularity  and  efficiency 
of  this  method  of  keeping  furs  through 
the  summer.  Electricity  has  much  to 
do  in  this  plant  as  will  be  seen  from  the 
following  description. 

As  the  furs  are  received  they  are 
properly  tagged  so  as  to  be  quickly 
located  when  wanted.  They  then  go 
to  the  cleaning  department  where  a 
motor  driven  fur  beater  and  compressed 
air    assist     other    processes    in   making 


them  perfectly  clean.  They  are  now 
placed  on  suitable  hangers  to  keep  them 
in  shape  and  enclosed  in  fabric  bags, 
ready  to  be  hung  in  long  tiers  upon  metal 
rods  in  the  vaults. 

The  vaults  are  open  to  the  public  and 
visitors  are  conducted  through  them  by 
an  attendant.  Stepping  past  the  first 
doorway,  a  chill  is  felt  in  the  air,  al- 
though one  is  not  yet  inside  the  vault. 
Heavy  fur  coats  or  long  warm  capes 
are  now  put  on,  for  in  passing  through 
the  next  doorway  the  temperature  will 
drop  from  70  or  80  degrees  of  the  out- 
side air  to  twelve  below 
freezing. 

Inside  the  vault,  the 
walls  of  which  are  of 
concrete,  cork  and  steel, 
a  strange  sight  is  beheld. 
Along  the  walls  are 
metal  shelves  filled  with 
rugs,  and  here  and  there 
an  animal  head  with 
open  jaws  and  gleaming 
eyes.  Furs  from  every 
furbearing  animal  are 
here  —  furs  from  the 
cinnamon  bear  and  the 
grizzly,  from  the  moun- 
tain lion  and  the  tiger, 
from  the  wolf,  the  mink 
and  the  sea  otter;  furs 
ranging  in  value  from 
the  inexpensive  pieces  to  those  worth 
thousands.  Over  to  the  left  in  this  cold, 
clean,  white  place  are  long  rows  of  coats 
encased  in  fabric  bags.  These  coats,  how- 
ever, are  not  all  of  fur,  for  silk  opera 
wraps  and  garments  of  delicate  texture 
are  also  stored  in  this  way.  In  the  dark- 
ness and  the  cold,  new  luster  seems  to 
come  back  to  the  fur  and  the  danger  of 
moisture  to  either  fur  or  silk  is  entirely 
overcome. 

Above  the  floor  of  the  vault  are  row 
upon  row  of  white,  iron  rods  upon 
which  hang,  muffs,  boas  and  every  prod- 
uct of  the  furrier's  art.  There  are  in 
all,  four  stories  in  the  vault,  reached  by 
metal   stairways   and   landings.     At  the 
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INTERIOR  OF  THE  FUR  STORAGE  VAULT 
ENTERING  THE  VAULT  ELECTRIC  FUR  BEATER 


top  a  chilly  breeze  blow's  into  one's  face, 
for  the  ventilating  pipes  enter  the  vault 
near  the  ceiling.  In  another  part  of  the 
building  an  electric  motor  is  forcing  a 
freezing  liquid  through  pipes.  A  power- 
ful electric  fan  is  blowing  17,000  cubic 
feet  of  air  about  these  pipes  ever)'  minute 
and  the  air  thus  chilled  is  circulated 
throughout  the  vault.     At  the  bottom  of 


the  room  are  ducts  through   which   the 
air  leaves. 

The  vault  described  is  but  one  of 
four.  Placed  one  upon  the  other  they 
would  form  the  equivalent  of  a  ten  story 
building  30  by  30  feet — an  immense  re- 
frigerator holding  furs  during  the  sum- 
mer of  a  value  totaling  millions  of  dol- 
lars. 


A  Black  Art  Entertainment 


By  T.  J.   NEWLIN 


When  you  gaze  at  an  incandescent 
lamp  steadily  for  a  few  seconds  and 
then  look  at  any  other  object  or  even 
up  into  the  sky  an  exact  imprint  of  the 
shape  and  size  of  the  filament  will  be 
seen  before  your  eyes,  no  matter  where 
you  look  nor  how  many  times  you  wink 
and  blink  in  order  to  cast  the  annoying 


Lamp  (Socket* 


Twinluire  Cable 


FIG.    1.      PROSCENIUM    STRIP    WITH    KEFLECTORS 

haze  from  your  vision,  until  it  finally 
passes  off  from  the  over  stimulated  nerve 
fibers. 

This  phenomenon  is  what  opticians 
term  "scotomy."  It  means  a  dark  spot 
on  the  visual  field.  "Absolute  scotomy" 
is  a  condition  wherein  the  perception  of 
light  is  entirely  absent.  Both  conditions 
are  the  result  of  a  "retinal  fatigue;" 
that  is  to  say,  the  constant  stimulation 
of  the  light  has  caused  an  insensitiveness 
for  that  part  of  the  retina  previously  oc- 
cupied by  the  brilliant,  dazzling  electric 
filament. 

In  dealing  with  black  art  the  electrician 
will  do  well  to  remember  that  you  sim- 


as 
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WOOD    SLAT    LIGHTING    STRIP 


ply  cannot  gaze  into  the  darkness,  when 
an  electric  pocket-light  is  suddenly 
flashed  into  your  eyes,  and  see  anything 
beyond  the  lamp.  When  a  "hold-up"  or 
a  burglar  orders  you  to  throw  up  your 
hands,  from  behind  a  flashlight,  ten  to 
one  up  they  go,  for  he  has  the  drop 
on  you,   or  at  least  you   think  he   has, ; 


for  as  far  as  you  know  (not  being  able 
to  see  beyond  his  flashlamp)  he  has  his 
gun  pointed  right  at  you.  On  the  con- 
trary he  may  not  even  have  a  pistol, 
but  be  only  bluffing  it  out,  but  you  some- 
how or  other  don't  care  to  prove  it 
or   investigate   further. 

With  this  little  prelude  the  electrician 
will  all  the  better  understand  the  idea 
which  is  to  be  carried  out  in  wiring 
up  the  parlor,  the  church  or  small  stage 
for  a  few  hours'  mysterious  entertainment 
in  "Black  Art,"  for  it  is  electricity  and 
the  laws  of  light  or  optics  that  practically 
make  the  illusion  feasible. 

In  order  to  produce  black  art  the 
electrician  must  secure  three  or  four 
long  reflectors  say  about  ten  or  twelve 
feet  long  or  build  them  to  fit  the  shape  of 


LAMP  REFLECTOR  FOR  SLAT  STRIP 


the  front  opening  of  the  stage  or  pro- 
scenium as  it  is  called  in  stagedom.  Lamp 
sockets  are  properly  fastened  in  this  re- 
flector and  set  from  ten  to  twelve  inches 
apart  (see  Fig.i).  Or  a  reflector  can 
be  made  and  wired  up  as  shown  in 
Fig.  2. 

In  the  latter  case,  as  in  Fig.  2,  build 
a  long  slat  of  wood  of  the  dimensions 
shown,  to  conform  to  the  opening  of 
the  stage  front  or  platform  which  has 
been  built  for  the  purpose.     Set  lamps 
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on  this  slat,  spaced  as 
aforementioned,  and 
have  the  lamps  wired 
in  multiple.  It  is  well 
to  have  them  all  con- 
trolled by  a  double  pole 
knife  switch  set  at  some 
position  convenient  to 
the  operator.  On  each 
lamp  (if  slat  style  is 
used)  a  reflector  must 
be  placed  as  shown  in 
Fig.  3,  and  both  lamp 
and  reflector  set  to  face 
the  audience.  The  im- 
portance of  this  reflec- 
tor is  to  create  a  glare 
in  the  eyes  of  the 
audience  and  simul- 
taneously prevent  any 
light  escaping  backward  into  the  stage 
proper,  in  which  case  the  observers  may 
inadvertently  discover  the  nature  faking 
electrician,  and  thus  spoil  the  whole  illu- 
sion. Fig.  4  shows  the  effect  of  the 
glare  as  seen  from  the  "front." 

A  nice  size  for  a  stage  to  produce 
black  art  is  ten  feet  high  and  twelve 
feet  wide,  but  the  electrician  will  do  well 
to  judge  the  illuminating  capacity  of  his 
light  in  proportion  to  dimensions  in  all 
cases.  The  depth  of  the  stage  should 
be  anywhere  from  eight  to  ten  feet,  ex- 
tending backward  from  the  proscenium 
or  light  frame.  Everything  inside  of 
this  box-like  affair  should  be  either 
painted  dead  black,  if  made  of  wood, 
or  lined  or  covered  with  a  dead  black 
cloth  so  as  to  reflect  no  light  from 
within. 

When  the  performer  is  working  on  the 
stage  producing  the  illusions  the  elec- 
trician will  see  that  every  other  light  in 
the  house  except  his  glare  frame  is 
turned  down  exceedingly  low  by  a  re- 
sistance or  dimmer  or  else  entirely 
switched  off,  as  any  outside  light  is  lia- 
ble to  spoil  all  of  the  intended  illusions. 
I  will  now  explain  the  other  essential 
accessories  necessary  to  carry  out  suc- 
cessfully the  black  art  illusions.  To  be- 
gin with  it  requires  two  performers,  the 


fiegular  Lighting  Circuit 

FIG.   4,     ARRANGEMENT   OF   THE   BOXLIKE   STAGE   TO    THROW   A   GLARE 
OF   LIGHT   IN   THE   FACES   OF   THE  AUDIENCE 

one  who  stands  out  front  and  acts  as 
the  magician  and  the  one  who  is  inside 
of  the  box  or  stage  and  acts  as  his  imp 
of  darkness.  The  magician  is  dressed 
entirely  in  white,  either  a  flannel  or  white 
duck  suit,  including  a  white  cap.  The 
imp  is  dressed  entirely  in  black,  or  he 
can  wear  his  ordinary  black  clothes,  but 
he  must  have  a  black  bag  placed  over 
his  head. 

This  black  bag  is  made  of  some  gauze- 
like material  such  as  cheese  cloth  or 
lining  which  allows  the  black  operator 
to  peer  through  the  cloth  while  he  is 
working  and  see  everything  on  the  stage 
and  out  into  the  audience.  Yet  the 
people  in  the  audience  cannot  see  him  on 
account  of  the  glare  of  the  electric  light 
in  their  eyes.  Anyone  who  has  stood 
outside  and  gazed  into  a  lighted  room 
has  noticed  how  easy  it  is  to  see  the 
people  inside  and  yet  how  difficult  it  is 
for  them  to  look  out  into  the  darkness 
and  see  or  recognize  anyone.  While 
these  conditions  are  actually  reversed, 
the  similarity  of  the  conditions  remain 
the  same.  Even  though  the  imp  comes 
out  to  the  very  front  of  the  stage  beside 
the  white  operator  it  is  exceedingly  diffi- 
cult to  see  him.  But  he  must  be  very 
careful  not  to  pass  before  the  white 
operator  or  magician  or  his  whole  out- 
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line   will  be  discovered,   on  account  of 
the  white  background  thus   formed. 

In  the  performance  of  black  art  the 
magician  stands  out  near  the  front  of 
the  stage  and  by  a  few  passes  of  his 
wand  causes  women  to  appear  and  dis- 
appear at  will,  pitchers  to  spring  forth 
from  the  darkness  while  goblets  actually 
rise  up  in  the  air  to  pour  their  contents 
in  the  pitcher  or  the  pitcher  to  pour  its 


The  "props"  used  to  produce  black 
art,  and  which  are  to  be  visible  to  the 
audience,  are  usually  made  of  wood  and 
painted  a  decided  white.  In  fact  several 
coats  should  be  used  to  insure  perfect 
whiteness,  as  it  will  allow  the  figures 
they  are  made  to  represent  to  stand  out 
more  distinctly  when  uncovered  by  the 
imp  at  the  cue.  The  objects  or  props 
are   usually    sawed   out   of    %    inch   or 


FIG.  5.   THE  IMP  AND  THE  BLACK  BAG 


contents  back  again  and  vice  versa. 

Most  any  trick  of  this  nature  can  be 
performed ;  but  nothing  in  the  line  of 
candles  or  fire  tricks  can  be  executed, 
as  the  light  would  show  up  the  imp  and 
the  stage  settings. 

The  stage  is  set  for  a  performance  the 
same  as  on  the  regular  stage.  The 
table  with  the  pitcher  and  goblets  are 
all  there,  the  only  difference  being  that 
each  pitcher,  goblet,  or  wineglass  is  cov- 
ered over  with  a  black  cloth  the  same 
as  that  worn  by  the  imp.  If  a  woman 
is  to  be  made  to  appear  she  also  is 
covered  with  the  black  cloth  which  is 
suddenly  withdrawn  at  the  psychological 
moment. 


one  inch  boards  or  cut  out  of  tin  or 
sheet  iron  sometimes  and  made  in  the 
form  of  pitchers,  goblets,  oil  cans,  clocks 
or  anything  you  wish  to  bring  forth,  and 
painted  as  explained  above.  After  being 
set  on  the  table  they  are  covered  with 
the  black  cloth  as  aforementioned  and 
are  ready  for  the  performance. 

In  performing  the  trick  the  magician 
dressed  in  white  gives  his  "spiel"  to 
the  audience,  telling  them  of  the  great 
mystery  he  has  discovered,  informing 
them  he  has  been  in  consultation  with 
his  Satanic  Majesty  and  will  endeavor  to 
please  the  audience  by  causing  a  woman 
to  appear  and  disappear  before  their 
very  eyes  or  make  rabbits  or  cats  come 
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forth  and  pitchers  to  pour  their  contents 
into  glasses  and  the  glasses  to  dump  their 
contents  back  or  cause  birds  to  fly  in  the 
air  and  go  back  and  forth  to  their 
perches,  etc. 

Everything  being  in  readiness  he  makes 
a  few  passes  with  his  magic  wand  and 
behold  a  most  beautiful  woman  appears. 
(See  Fig.  5.) 

The  magician  has  the  woman  walk 
forth  to  the  front  of  the  stage  where  the 
audience  can  see  her,  then  has  her 
return  to  her  place,  where  she  in  turn 
is  made  to  disappear  at  his  command. 

In  order  to  perform  these  tricks  the 
magician  goes  through  a  lot  of  his  usual 
passes  and  at  the  finish  he  utters  the  mag- 
ical words  such  as:  -Presto!  Change! 
Pass !  Appear !  etc.  The  imp  who  is 
standing  behind,  unseen  in  his  black  robe, 
suddenly  jerks  off  the  black  cloth  thereby 
revealing  to  the  gaping  audience  the 
beautiful  creature  all  smiles  or  the  inani- 
mate objects  whichever  the  case  may 
be.  When  he  wishes  the  object  to  dis- 
appear he  utters  the  reverse  words : 
Presto !  Begone !  Pass !  and  lo  and  be- 
hold, there  is  nothing  seen.  Of  course 
in  this  instance  the  word  "Pass"  is  the 
cue  word  at  which  the  imp  quickly 
covers  the  object  with  the  black  cloth 
causing  it  to  become  invisible. 

If  for  instance  the  magician  wishes 
the  pitcher  to  appear  he  simply  gives 
the  command — off  comes  the  black  cloth 
quickly  and  there  you  are.  The  goblets 
are  now  made  to  appear  and  he  actually 
makes  them  lift  up  in  the  air,  turn  and 
pour  their  contents  into  the  pitcher. '  Or 
if  in  the  form  of  a  bird  it  is  made  to 
fly  and  perform  all  kinds  of  stunts  in 
the  air.  Of  course  our  imp  in  black 
simply  stands  behind  these  objects  and 
manipulates  them  as  intelligently  to  life 
as  possible  or  carries  them  from  one 
point  to  another,  pulling  off  black  cloths 
here  and  putting  them  on  there,  causing 
the  objects  to  appear  and  disappear  at 
the  apparent  will  of  the  magician  and 
much  to  the  surprise  and  amusement  of 
the  audience. 


Electric  Heater  for  Face 
Steaming 

An  electric  heating  pad  so  shaped  as 
to  fit  the  contour  of  the  face  is  the  in- 
vention of  Alfred  P.  Blenkner  and  Bert 
Z.    Smith    of   Mountain    Home,    Idaho. 


FACE  HEATER 

The  device  is  adaptable  for  use  in  bar- 
ber shops,  massage  parlors  and  the  like. 
A  wet  towel  is  first  applied  to  the 
face  and  then  the  heater  laid  on  over 
this,  generating  steam.  The  heater  has 
double  walls,  the  heating  elements  being 
located  between  the  walls.  Moreover 
the  heater  is  adjustable  in  size  and  its 
arrangement  such  that  an  air  chamber 
is  formed  between  it  and  the  face,  giv- 
ing a  more  even  distribution  of  heat. 


Electricity  and  Coal 

Certain  of  the  statements  made  by  Pro- 
fessor de  Ferranti,  in  an  address  before 
the  Institution  of  Electrical  Engineers 
in  London  recently,  may  occasion  sur- 
prise to  those  who  are  not  familiar  with 
the  facts  dealt  with  by  him.  For  in- 
stance, he  has  pointed  out  that,  taking  all 
the  uses  for  coal  into  consideration,  we 
are  getting,  in  the  form  of  useful  work, 
much  less  than  ten  per  cent,  of  the 
energy  contained  in  the  coal.  Moreover, 
by  the  present  methods,  nearly  the  whole 
of  the  valuable  by-products  of  the  coal, 
consisting  principally  of  fixed  nitrogen, 
is  dissipated.  The  suggested  remedy  is 
to  convert  the  whole  of  the  coal  which  is 
used  for  heat  and  power  into  electric 
energy,  to  be  distributed  over  the  country 
from  as  few  central  stations  as  possible, 
the  process  of  conversion  to  be  per- 
formed under  strict  scientific  super- 
vision. 


Thirtieth  Anniversary  of  Electric  Lighting 
in  New  York 


By  NORMAN  MAUL 


Through  a  period  of  but  30  years  is 
threaded  the  entire  history  of  commer- 
cial incandescent  lighting.  There  are 
people  today  who,  with  hardly  a  thought 
of  those  former  days,  push  a  button  to 
flood  their  rooms  with  light.  Yet  the 
chances   are   that    some    of   these    same 


biles,  and  lights,  realizing  full  well  that 
without  electricity  it  could  not  be,  has 
just  commemorated  the  beginning  of 
it  all.  It  is  doing  honor  to  those  whose 
genius,  strength  and  courage  wrought 
this  change  from  dark  buildings,  con- 
gested streets,  horse  cars  and  all  the  old 


THE   OLD   PEARL  STREET   STATION,    LONG   SINCE   DISMANTLED   AND    SOLD,   IS   PERPETUATED   IN   A 
MODEL   WHICH   SHOWS   ITS   ENTIRE   INTERIOR   ARRANGEMENT 


people  were  among  the  throngs  that  curi- 
ously visited  Edison's  house  on  65th 
Avenue,  New  York  City,  where  the  first 
electric  lights  were  burning. 

That  was  in  the  early  '80' s,  and  from 
that  time  until  the  industry  had  pro- 
claimed itself  and  was  recognized  for 
its  true  worth  many  of  the  chapters  of 
its  history  are  written  around  New  York. 

The  New  York  of  1912,  with  its  sky- 
scrapers, subways,  trolley  cars,  automo- 


institutions  that  have  been  cast  into  the 
discard  during  these  30  years. 

The  fourth  of  September,  1912,  was 
the  30th  anniversary  of  the  actual  be- 
ginning of  central  station  service  in 
New  York,  for  on  that  day  in  1882, 
current  generated  by  a  single  dynamo, 
was  sent  through  a  system  of  under- 
ground cables  to  some  400  lights,  and 
a  new  industry  had  come  into  being. 

On  that  memorable  day  the  generating 
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plant  consisted  of  a  re- 
constructed brick  build- 
ing at  257  Pearl  Street 
in  which  had  been  set  up 
six  generating  units  of 
the  "Jumbo"  type.  Each 
of  these  was  rated  at 
about  125  horsepower 
and  was  driven  by  steam 
from  boilers  in  the  base- 
'  ment.  The  distribution 
system  consisted  of  fif- 
teen miles  of  under- 
ground cables  in  a  terri- 
tory bounded  by  Wall, 
Spruce  and  Nassau 
Streets  and  extending  to 
the  East  River.  The 
lamps  numbered  about 
400  on  that  first  day,  but  they  shortly 
increased  to  5,000  on  the  premises  of 
about  200  customers. 

Today  the  generating  apparatus  of  the 
New  York  Edison  Company  is  housed 
in  two  Bastile  like  structures  that  cover 
two  city  blocks  and  the  power  is  rated 
at  that  of  700,000  horses ;  the  fifteen 
miles  of  cables  have  extended  until  now 
they  number  1,300  and  reach  almost  every 
street  in  the  city  and  the  power  sent 
through  them  lights  five  and  a  quarter 
million  lamps,  40,000  arc  lights  and 
drives  nearly  400,000  horsepower  in 
motors,  while  159,000  meters  are  required 
to  measure  off  the  current  as  it  flows 
through    the    wires. 

The  lighting  company  at  first  was 
known  as  the  Edison  Electric  Illuminat- 
ing Company.  It  was  the  New  York 
licensee  of  the  Edison  Electric  Light 
Company  which  held  all  of  the  Edison 
lighting,  patents,  and  the  New  York  Edi- 
son Company  of  today  is  the  direct  suc- 
cessor of  the  original  illuminating  com- 
pany. 
•  The  old  Pearl  Street  station  continued 
in  service  until  January  2,  1890,  when 
fire  destroyed  the  building,  wiping  out 
practically  the  entire  equipment.  Some 
of  the  apparatus  was  saved,  but  all  the 
Jumbos    with    but    one    exception    were 
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lost.  The  survivor,  No.  6,  stood  near  a 
window,  and  firemen  fighting  the  flames 
from  the  elevated  structure  that  passed 
the  building  were  able  to  keep  a  stream 
of  water  on  the  dynamo  and  thus  hold 
the  fire  in  check.  It  was  four  days  be- 
fore operations  could  be  resumed  in  that 
building,  but  the  interruption  of  service 
only  lasted  a  few  hours,  the  Liberty 
Street  annex  taking  up  the  load.  By 
placing  certain  restrictions  on  the  use  of 
current  all  the  customers  were  enabled 
to  have  enough  light  to  meet  their  needs, 
and  this  tided  the  crisis  until  new  appara- 
tus  could  be   installed. 

At  this  time  the  demands  for  lighting 
in  the  uptown  sections  had  led  to  the 
extension  of  service  and  generating,  sta- 
tions had  been  opened  in  three  other 
parts  of  the  city.  With  the  Pearl  Street 
station  they  made  the  number  of  electric 
power  plants  in  New  York  four.  The 
old  station  had  been  outgrown,  however. 
In  1895  after  the  new  Duane-Pearl 
Street  station  had  been  opened,  the  old 
one  was  dismantled  and  the  building  sold. 
Old  No.  6  having  yielded  to  machines 
of  greater  power  (the  youngest  of  which, 
with  a  rating  of  30,000  horsepower,  has 
been  in  service  about  a  year)  was  placed 
on  the  pension  roll  and  is  now  treasured 
by  the  New  York  Edison  Company. 
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With  the  exception  of  this  fire,  and  one 
other  interruption,  whose  aggregate  was 
less  than  twelve  hours,  Edison  service  in 
New  York  has  been  continuous,  a  re- 
markable fulfillment  of  the  inventor's 
prophecy  on  the  opening  day  "that  the 
service  would  go  on  forever  unless 
stopped  by  an  earthquake." 

The  original  Edison  plan  called  for  the 
generation  of  current  at  as  many  as  36 
independent    stations     south     of     Fifty- 


Ninth  Street,  each  with  its  own  steam 
boiler  equipment.  However,  with  the  use 
of  the  high  tension  system  of  transmis- 
sion which  began  on  Nov.  3,  1898,  it  be- 
came possible  to  concentrate  all  the  gen- 
erating apparatus  in  one  locality,  and 
to  operate  at  various  parts  of  the  city, 
not  the  steam  generating  stations  at  first 
planned,  but  sub-stations  all  connected 
with  the  central  station  by  high  tension 
cables. 


The  Making  of  an  Engineer 

By   M.  J.   RIGGS,   C.  E.,   Superintendent   of   the   Toledo  Branch   of   the   American 
Bridge   Company 

Extracts  from  "Addresses  to  Enginering  Students,"  edited  by  Waddell  and 
Harrington,  consulting  engineers.  This  is  the  fifth  of  a  series  of  similar  articles 
by  prominent  educators  and  business  men,  which  will  be  especially  interesting  to 
boys  and  young  men  who  contemplate  following  the  engineering  profession. — Edi- 
torial Note.  ; 


When  you  look 
over  the  field  and 
note  what  is  being 
done  and  what  is 
still  to  be  done  in 
the  way  of  taking 
the  forces  and  ma- 
terials of  Nature 
and  converting  and 
using  them  to  sup- 
ply the  world's 
needs,  to  build  up 
society  and  to  help 
along  our  best  prog- 
ress and  develop- 
ment, you  will  find 
that  there  is  plenty 
of  work  to  be  done, 
and  that  the  engi- 
neer is  the  man  who 
can  and  should  lead 
and  direct  the  doing 
of  it;  and  let  me 
say  here  that  for  the 

doing  of  this  work  the  engineer  receives 
ample  reward.  From  the  financial  stand- 
point the  efficient  and  capable  engineer 
receives  as  much  compensation,  perhaps, 


as  he  would  in  any 
other  profession  or 
business.  His  best 
pay,  however,  comes 
from  the  work  itself. 
There  is  a  great  sat- 
isfaction in  doing 
things,  and  the  suc- 
cessful accomplish- 
ment of  any  engi- 
neering work  is  a 
pleasure. 

In  these  days  the 
engineer  is  the  man 
who  is  turning  the 
world  upside  down, 
and  I  know  of  noth- 
ing finer  or  more 
satisfactory  thart  the 
building  of  a  Brook- 
lyn bridge,  the  build- 
ing and  equipment 
of  a  modern  rapid 
transit  railway  sys- 
tem such  as  the  one  in  New  York  City, 
or  the  putting  into  successful  operation 
the  large  steel  mills  of  the  Carnegie 
Steel  Company  at  Homestead,  Pa. 
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If  the  engineer  is  to  carry  on  success- 
fully this  great  work,  he  must  be  a 
first  class  man,  he  must  be  honest.  He 
deals  with  forces  and  principles  which 
are  unvarying  and  which  of  themselves 
tend  to  make  him  honest.  He  must  be 
honest  to  himself  and  to  his  work.  Any 
violation  of  these  well  known  laws  of 
Nature  will  certainly  make  itself  known 
and  result  in  expense  and  disaster.  He 
must  be  honest  with  his  client  or  em- 
ployer, since  he  is  put  in  trust  of  great 
interests,  both  financial  and  material, 
and  if  he  is  to  have  the  confidence  of 
those  for  whom  he  works,  he  can  only 
have  it  by  strict  integrity  and  attention 
to  business. 

There  is  probably  no  place  in  any  pro- 
fession or  business  for  the  dishonest 
man,  but  of  all  the  professions  of  which 
I  know,  that  of  engineering  has  the  least 
room  for  such  men.  On  the  whole,  I 
believe  engineers  as  a  class  are  usually 
honorable.  I  have  known  a  few  of  the 
opposite  kind,  and  have  never  known 
one  to  succeed  and  maintain  any  posi- 
tion whatever. 

The  engineer  must  be  energetic.  His 
work  is  to  get  things  done.  He  receives 
his  pay  and  holds  his  position  because 
men  with  means  want  to  invest  it  with 
the  idea  for  prompt  returns.  There  cer- 
tainly is  no  place  in  the  engineering 
world  for  the  lazy  man.  It  is  not,  how 
long  will  it  take?  but  how  quickly  can 
it  be  done,  and  how  well — not  how 
little  can  be  accomplished  to-day?  but 
how  much — not  halfway  service,  but  the 
very  best  that  is  in  one. 

The  engineer  must  be  a  man  of  broad 
view.  He  has  large  things  to  do  in  every 
part  of  his  work,  large  undertakings  to 
be  carried  out,  large  investments  of 
capital  to  be  properly  expended ;  and  no 
small  man  can  do  these  large  things  well. 
For  this  reason,  I  think  his  training  at 
school  should  not  be  narrowed  down  to 
a   specialty,  but  that  he   should  have   a 


broad  culture,  one  that  will  help  him  in 
these  lines  and  make  him  fit  to  do  what 
he  must  do  in  life  if  he  is  to  succeed. 

The  engineer  must  keep  up  with  the 
times;  he  should  not  be  lazy  mentally; 
he  ought  to  keep  fully  posted  as  to  what 
is  being  done  in  a  general  way  along 
engineering  lines,  and  he  should  have  a 
much  better  and  more  intimate  knowl- 
edge of  his  own  particular  line.  This  he 
can  do  by  keeping  his  eyes  open  and 
always  being  quick  and  ready  to  adopt 
any  methods  which  may  be  better  than 
his  own.  He  should  take  and  read  care- 
fully three  or  four  of  the  leading  engi- 
neering papers  which  are  published  and 
which  are  doing  an  excellent  work  for 
the  engineering  profession.  He  should 
belong  to  the  local  and  national  socie- 
ties of  engineers  in  his  line,  and  should 
keep  in  touch  with  brother  engineers, 
which  his  membership  makes  possible. 

Lastly,  the  engineer  should  be  a  good 
man.  The  qualities  which  I  have  out- 
lined necessarily  make  him  a  man  of 
power,  of  strength,  and  of  influence,  not 
only  with  the  men  with  whom  he  works, 
but  also  in  the  community  in  which  he 
lives.  These  qualities  cannot  but  make 
him  a  leader  both  in  social  and  public  life. 
A  man  with  all  this  inherent  strength 
has  no  business  to  lessen  it  and  curtail 
his  usefulness  and  influence  by  not  being 
a  man  of  good  morals,  and  by  not  using 
this  strength  to  build  up  and  help  other 
men.  There  is  no  reason  why  the  engi- 
neer should  be  blind  on  the  moral  side 
and  every  reason  why  he  should  be  the 
opposite.  I  have  little  patience  with  the 
cob  pipe,  cigarette  smoking,  beer  drink- 
ing engineer,  and  I  believe  no  one  else 
has,  and  I  also  believe  that  the  brightest 
man  cannot  succeed  in  the  engineering 
profession  who  is  not  also  a  good  man 
and  who  is  not  letting  his  influence  for 
right  be  felt  by  his  associates,  friends, 
and  neighbors. 
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Foreign  Delegates  at  American 
Conventions 


One  of  the  great  features  of  inter- 
national relationship  to-day  is  the  extent 
to  which  congresses  are  held  from  time 
to  time  in  practically  every  branch  of 
work  affected  by  modern  civilization.  It 
is  perhaps  in  scientific  fields  that  these 
meetings  are  more  numerous  than  in  any 
other  except,  perhaps,  medicine  and 
economics ;  and  just  at  the  present  time 
arrangements  are  being,  made  for  a  huge 
international  electrical  congress  in  San 
Francisco  in  1915. 

Last  June  the  National  Electric  Light 
Association  held  its  annual  meeting  at 
Seattle.  It  was  largely  attended  by  rep- 
resentatives from  the  British  provinces 
on  the  Pacific  slope.  This  convention 
has  attracted  a  good  deal  of  attention  in 
England,  and  in  a  recent  issue  of  the 
London  Times  the  suggestion  was  put 
forward  that  it  would  be  a  good  thing  to 
send  over  a  representative  party  of  dele- 
gates to  such  meetings.  This  is  the  first 
proposition  of  the  kind  for  sustained 
attendance  at  such  gatherings  from  the 
other  side. 

It  is  a  notorious  fact  that  in  such 
matters  England  falls  lamentably  behind 
Germany,  whose  representatives  are  al- 
ways scouring  this  country  for  electrical 
novelties  of  importance.  The  Times 
says: 

"The  growing  body  of  opinion  in  the 
British  industry  in  support  of  the  so- 
called  'forward  policy'  of  the  Institution 
of  Electrical  Engineers  will  perhaps  in 
the  near  future  justify  a  proposal  to  send 
over  a  representative  party  of  delegates 
to  American  conventions.  The  mere 
reading  of  newspaper  reports  cannot 
convey  the  psychological  effect  of  these 
great  conferences,  and  three  weeks  de- 
voted to  one  of  the  Eastern  cities  for  this 
purpose  would  be  of  greater  benefit  than 
a  decade  of  municipal  electric  association 
Congresses." 

It  will  be  an  interesting  development 
if   such   conventions   in  the   future  are, 


therefore,  attended  annually  by  experts 
who  have  come  over  to  report  on  the 
rapid  advances  in  central  station  work 
in  the  United  States. 


Telephone  Attachment 

An  odd  telephone  attachment  is  pre- 
sented by  a  patent  recently  issued  to  Wil- 
liam' A.  Schmely  of  Pittsburg,  Pa.  A 
cup  shaped  member  fits  closely  over  the 
earpiece  of  the  telephone  receiver,   and 


EAR  ATTACHMENT  FOR  TELEPHONE  RECEIVER 

attached  to  the  cup  is  a  flexible  tube 
provided  with  an  earpiece  which  fits 
lightly  over  the  ear  of  the  listener,  with- 
out the  necessity  of  holding  it  in  place. 
When  the  receiver  is  slightly  raised 
from  the  hook  or  laid  upon  the  table, 
sounds  issuing  from  it  are  carried  to 
the  ear  through  the  tube.  This  leaves 
both  hands  free  to  make  notations  during 
a  conversation ;  or,  in  case  some  time  is 
required  to  bring  the  distant  party  to  the 
telephone,  the  caller  may  go  on  about 
his  work  and  listen  at  the  same  time. 


Niagara  Falls  is  now  known  as  the 
greatest  center  of  electro-chemical  manu- 
facture in  the  world.  The  dreams  of 
chemists  have  become  everyday  facts. 
Air  and  earth  are  separated  into  their 
constituent  elements  and  the  products 
put  into  neat  packages  for  sale  at  low 
prices. 
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Glaciers  Transformed  into  Elec- 
trical Energy 

From  frozen  energy  in  icy  glaciers  to 
electrical  energy  leaping  over  the  wires 
at  6,600  volts  is  the  story  of  the  Lake 
Tapps  hydro-electric  plant  at  Dieringer, 


water  wheels  are  said  to  be  the  largest 
horizontal  pressure  turbines  yet  built. 
They  are  two  in  number  and  are  rated  at 
20,000  horsepower  each.  The  outgoing: 
transmission  lines  aggregate  about  10% 
miles  and  are  laid  out  so  they  connect 
with  the  earlier  transmission  lines  of  the 
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Washington.  White  river  is  fed  by  the 
glaciers  of  Mount  Tacoma.  Lake  Tapps 
and  several  lakes,  together  with  masonry 
dams,  will  make  the  total  water  storage 
of  this  project  amount  to  2,250,000,000 
cubic  feet,  a  reserve  so  great  that  the 
widest  fluctuations  recorded  in  the  flow 
of  the  White  river  would  be  of  no  con- 
sequence in  the  operation  of  the  power 
plant.  By  canal  and  tunnel  the  water  is 
carried  through  a  ridge  to  the  brow  of 
the  hill  and  dropped  through  the  pen- 
stocks to  the  power  house  at  the  level 
of  the  river  440  feet  below.  The  whole 
development  stretches  over  fourteen  miles 
of  country,  much  of  which  is  wild  and 
heavily  timbered. 

The  power  station  is  of  reinforced 
concrete,  204  feet  long  and  82  feet  wide. 
It   is   remarkable   for   the   fact   that   the 


Seattle-Tacoma  Power  Company  and  the 
Puget  Sound  Power  Company  at  three 
points,  one  near  the  powerhouse,  one  at 
the  town  of  Bluffs  on  the  Seattle-Tacoma 
interurban  line  and  the  third  at  Sumner. 


Telephones  in  Jerusalem 

The  latest  bit  of  enterprise  in  the  Holy 
Land  is  the  beginning  of  a  telephone 
system  over  the  city  of  Jerusalem.  For 
the  first  time  in  all  its  long  history,  the 
Holy  City  hears  the  tinkle  of  the  tele- 
phone bell.  The  new  court  house  al 
Jerusalem  has  been  connected  with  the 
old  serai,  and  the  system  is  to  be 
extended  until  first  all  official  points. 
and  then  business  houses  and  resi- 
dences are  supplied  with  telephones, — 
Telephony. 
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Electric  Current  Rates  Defined 


In  the  report  of  the  rate  research  com- 
mittee of  the  National  Electric  Light  As- 
sociation are  embodied  the  definitions  of 
the  various  methods  now  employed  of 
charging  for  electric  service.  All  service 
cannot  be  charged  for  on  the  same  basis, 
with  equity  to  both  the  company  and 
the  consumer.  Obviously,  also,  the  same 
method  of  charging  cannot  be  employed 
by  different  companies  where  the  serv- 
ices rendered  are  widely  different.  As  so 
many  different  kinds  of  rates  are  em- 
ployed to  fit  various  conditions,  they  have 
become  somewhat  mystifying  to  the  pub- 
lic, and  perhaps  these  definitions  will 
help  to  make  the  terms  clear. 

Flat  Rate:  The  term  "flat  rate"  is  ap- 
plicable to  any  method  of  charge  for 
electric  service  which  is  based  on  the  con- 
sume. ,'j  installation  of  energy  consuming 
devices  or  on  a  fixed  sum  per  consumer. 
Meters  are  not  used. 

Demand  Rate:  The  term  "demand 
rate"  is  applicable  to  any  method  of 
charge  for  electric  service  which  is  based 
on  the  maximum  demand  during  a  given 
period  of  time.  The  demand  is  ex- 
pressed in  such  units  as  kilowatts  or 
horsepower.  Maximum  demand  indi- 
cators or  graphic  meters  are  used. 

Meter  Rate:  The  term  "meter  rate"  is 
applicable  to  any  method  of  charge  for 
electric  service  which  is  based  on  the 
amount  used.  This  amount  is  expressed 
in  units,  as  kilowatt  hours  of  electricity. 
Integrating  meters  or  graphic  meters  are 
used. 

Consumer's  Output  Rate:  The  term 
"consumer's  output  rate"  is  applicable 
to  any  method  of  charge  for  electric  serv- 
ice based  on  the  consumer's  output.  The 
unit  of  the  consumer's  output  may,  for 
example,  be  a  gallon  of  water  pumped,  a 
barrel  of  flour,  or  a  ton  of  ice  made. 

Two-Charge  Rate:  The  term  "two- 
charge  rate"  is  applicable  to  any  method 
of  charge  for  electric  service  in  which 
the  price  per  unit  of  metered  electric 
energy  for  each  bill  period  is  based  upon 


both  the  actual  or  assumed  quantity  of 
electric  energy  consumed  and  the  actual 
or  assumed  capacity  or  demand  of  the 
installation. 

Three-Charge  Rate :  The  term  "three- 
charge  rate"  is  applicable  to  any  method 
of  charge  for  electric  service  in  which  the 
charge  made  to  the  consumer  for  each 
bill  period  consists  of  (a)  a  sum  based 
upon  the  quantity  of  electric  energy  con- 
sumed, (b)  a  sum  based  upon  the  actual 
or  assumed  capacity  or  demand  of  the 
installation,  (c)  a  charge  per  consumer. 

Straight  Line:  The  term  "straight 
line,"  as  used  in  connection  with  and  as 
applied  to  any  method  of  charge,  indi- 
cates that  the  price  charged  per  unit  is 
constant,  i.  <?.,  does  not  vary  on  account 
of  any  increased  or  decreased  number  of 
units.  The  total  sum  to  be  charged  is 
obtained  by  multiplying,  the  total  number 
of  units  by  the  price  per  unit. 

Block:  The  term  "block,"  as  used  in 
connection  with  and  as  applied  to  any 
method  of  charge,  indicates  that  a  cer- 
tain specified  price  per  unit  is  charged 
for  all  or  any  part  of  a  block  of  such 
units,  and  reduced  prices  per  unit  are 
charged  for  all  or  any  part  of  succeed- 
ing blocks  of  the  same  or  a  different 
number  of  such  units,  each  such  reduced 
price  per  unit  applying  only  to  a  particu- 
lar block  or  portion  thereof.  The  total 
sum  to  be  charged  is  obtained  by  multi- 
plying the  number  of  units  in  the  first 
block  by  the  price  per  unit  for  that  block 
and  adding  thereto  the  number  of  units 
in  the  second  block  times  the  price  per 
unit  for  that  block,  and  so  on  until  the 
sum  of  the  units  falling,  within  the  differ- 
ent blocks  equals  the  number  of  units  to 
be  charged  for. 

Step:  The  term  "step,"  as  used  in  con- 
nection with  and  as  applied  to  any  method 
of  charge,  indicates  that  a  certain  speci- 
fied price  per  unit  is  charged  for  all  or 
any  part  of  a  specified  number  of  units, 
with  reductions  in  the  price  per  unit  based 
upon  increases  in  the  number  of  units 
according  to  a  given  schedule.  The  total 
sum  to  be  charged  is  obtained  by  multi- 
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plying  the  total  number  of  units  by  the 
price  applying  for  this  number  of  units, 
or  by  the  primary  price,  and  deducting, 
the  discount  applying  for  this  number  of 
units. 

These  definitions  were  originally  sug- 
gested by  the  Second  Public  Service  Dis- 
trict Committee  on  Gas  and  Electric 
Schedules,  New  York  State,  and  were 
finally '  adopted  at  a  joint  meeting  of 
that  committee  and  the  rate  research 
committee.  They  have  furthermore  been 
approved  by  the  Committee  on  Termi- 
nology. 

Electrically  Illuminated  Water- 
plane 

One  of  the  spectacular  features  of  the 
annual     regatta     at     Cowes,     England, 


one  circuit.  The  lights  strung  along  the 
wires  looked  as  though  they  were  sus- 
pended in  midair.  A  powerful  little 
dynamo  operated  by  the  engine  of  the 
aeroplane  proper  furnished  the  current. 
As  the  great  machine  sailed  through  the 
air,  over  land  and  sea,  soaring  high 
above  the  Royal  Yacht  Club,  it  was  a 
remarkable  sight. 

Canal  Boats  Propelled  by 
Electricity 

All  canal  boats  negotiating  the  St. 
Lawrence  River  and  Welland  Canals  are 
expected  soon  to  be  fully  equipped  with 
electric  motors.  The  electrical  supplies 
and  equipments  as  well  as  a  number  of 
new  canal  boats,  are  being  fitted  out  by 
British  concerns.     The  vessels  will  be  of 


ILLUMINATED   AEROPLANE 


which  was  graced  by  the  presence  of 
the  King  and  Queen  of  England  and 
other  royalty,  including  the  King  and 
Queen  of  Spain,  as  well  as  many  other 
notables,  was  an  electrically  illuminated 
"waterplane,"  as  the  English  call  it,  or 
hydro-aeroplane.  The  frame  of  the  ma- 
chine was  studded  with  incandescent 
light  bulbs,  while  a  row  on  either  side  of 
the  engine  and  a  row  along  the  wire 
struts  that  hold  the  planes  rigid,  were  all 
connected   up   with    the   plane   lights   in 


the  usual  Canadian  canal  dimensions  and 
form,  with  a  deadweight  capacity  of  2,- 
400  tons  gross  on  a  draught  of  fourteen 
feet. 

The  machinery  will  consist  of  two 
300  horsepower  high  speed  Diesel  en- 
gines, each  with  its  own  alternating  cur- 
rent generator.  The  motor  deriving 
current  from  this  generator  will  rotate 
the  propellers  at  about  80  revolutions  per 
minute  as  compared  with  40b  revolutions 
of  the  Diesel  engines. 


Electric  Wood  Sawing  Machine 

Now  that  winter  is  coming  on  and 
cordwood  is  to  be  sawed  up  into  fuel 
length  those  who  contract  for  this  kind 
of  work  will  be  interested  in  the  electric 
motor  driven  sawing  outfit  developed  by 
Fred.  W.  Walter,  of  Norfolk,  Va. 
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ELECTRICALLY    DRIVEN    WOOD    SAW 

This  machine  will  saw  a  cord  of  wood, 
four  pieces  to  the  stick,  with  one  kilo- 
watt-hour of  electricity;  which  at  the 
usual  price  is  about  seven  cents.  This 
is  lower  than  any  other  method  by  from 
25  to  50  per  cent  and  cheaper  than  firing 
a  boiler  with  free  fuel. 

The  motor  is  of  five  horsepower, 
which  has  been  found  to  be  ample  power 
for  the  heaviest  work  and  equivalent  to 
a  yy2  or  ten  horsepower  motor  con- 
nected in  the  usual  way.  The  saw  is 
driven  at  1,800  revolutions  per  minute, 
which  has  been  found  to  give  excellent 
satisfaction.  The  motor  is  insulated 
from  the  frame  so  that  there  is  no  pos- 
sibility of  the  operator  getting  a  shock. 

The  machine  is  equipped  with  a  fused 
starting  switch  mounted  on  the  side  of 
motor,  so  that  operator  may  stop  or  start 
saw   without   leaving  the   machine.     It 


may  be  mounted  on  wheels  and  moved 
anywhere  about  the  yard  (current  being 
supplied  by  portable  cable),  which  in 
many  cases  will  effect  sufficient  saving  in 
labor  alone  to  pay  for  the  machine  in  one 
season. 


Telephone  for  Motor  Cars 

One  very  good  use  for  loud  speaking 
telephones  is  upon  automobiles  for  trans- 
mitting orders  to  the  driver  from  the 
inside  of  the  car.  A  French  firm  makes  a 
very  neat  little  set  of  the  kind,  and  the 
transmitter  takes  the  shape  of  a  small 
ornamental  box  somewhat  like  a  watch. 
It  is  hung  up  on  a  hook  inside  the  car, 


MOTOR  CAR  TELEPHONE 

and  on  the  outside  is  a  trumpet  attached 
to  a  telephone  receiver  of  the  loud  speak- 
ing kind,  this  being  placed  just  behind 
the  driver.     A  small  wood  box  for  the 


POPULAR  ELECTRICITY  MAGAZINE 


necessary  dry  batteries    can  be  stowed 
in  the  car  box. 

In  order  to  speak  to  the  driver  the 
small  transmitter  is  unhooked  and  a  but- 
ton on  the  side  of  the  watch  case  is 
pressed,  then  the  person  speaks  in  the 
natural  tone  of  voice. 


Furnace  Gas  Analyzer 

The  Poulenc  firm  of  Paris  have 
brought  out  a  very  convenient  electric  de- 
vice for  analyzing  and  registering  the 
quality  of  furnace  gases,  and  it  is  likely 
to  prove  of 
"value  in 
many  kinds 
of  plants, 
since  it  shows 
what  is  going 
on  in  the  fur- 
naces  and 
whether  any 
fuel  is  being 
wasted.  A 
small  electric 
motor  drives 
the  whole  de- 
vice, and  a 
number  of 
automatic  op- 
erations are 
carried  out. 

A  gas  pump 
in  the  shape 
of  a  rotat- 
ing cylinder 
draws  in  the 
furnace  gas, 
and  then  it  passes  into  a  measure,  which 
is  a  curved  cylindrical  gas  holder,  rising 
out  of  a  water  bath  so  as  to  measure  off 
just  ioo  cubic  centimeters  of  gas.  Then 
it  stops,  and  the  gas  is  sent  by  automatic 
valves  into  a  glass  absorbing  chamber 
with  pumice  stone  wet  with  potash  for 
absorbing  the  carbonic  acid,  or  with  other 
chemical  compounds  for  absorbing  the 
oxygen,  as  the  case  may  be.  From  here, 
the  remaining  gas  goes  to  a  second  gas 
holder  and  causes  it  to  rise,  but  if  any  gas 
has  been  absorbed,  this  holder  will  rise  to 


TWO  VIEWS   OF  THE  NEW 
FURNACE  GAS  ANA- 
LYZER 


a  less  degree.  This  operation  makes  a 
dot  with  a  pen  on  a  recording  drum. 
Thus  the  amount  of  oxygen,  for  instance, 
in  any  given  furnace  gas  is  recorded  at 
regular  intervals,  taking  in  a  sample  at 
each  interval,  recording,  and  expelling 
to  make  room  for  a  new  one.  At  the 
end  of  the  day  a  permanent  record  is 
thus  had.  The  instrument  is  the  inven- 
tion of  W.  C.  Brenot. 


Rectifying  Nets 

A  simple  and  ingenious  device  for  con- 
verting alternating  current  to  direct  has 
been  introduced,  in  the  shape  of  "recti- 
fying nets,"  by  Messrs.  C.  Schniewindt, 
Neuenrade,  Westphalia,  Germany. 

These  nets  are  placed  in  glass  jars 
filled   with    water,    in    each  of  which  is 


RECTIFYING  NETS  AND  MANNER  OF  CONNECTING 

placed  a  small  quantity  of  bicarbonate  of 
soda,  which  are  afterwards  connected  up 
like  cells.  The  special  nets  are  composed 
of  iron  and  aluminum  wires  woven  with 
asbestos. 

Only  that  current  impulse  of  an  alter- 
nating current,  up  to  ioo  volts,  will  be 
transmitted  for  which  the  iron  wires  are 
the  positive  electrodes,  so  that  half  of  the 
rectified  alternating  current  is  obtained 
in  the  circuit  as  direct  current. 

By  connecting  the  cells  as  in  the  dia- 
gram, in  which  the  short  dashes  repre- 
sent the  aluminum  wires,  and  the  long 
dashes  the  iron  electrodes,  it  is  possible 
to  obtain  between  the  points  (A)  and 
(B)  a  direct  current  of  75  per  cent  ef- 
ficiency, the  heating  of  the  electrolyte 
accounting  for  the  deficiency.  (E)  repre- 
sents the  source  of  supply,  and  (C),  the 
consuming  circuit. 

These  "rectifying  nets"  can  be  used  for 
charging   batteries    from    a.    C.    circuits. 
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Physician's  Electric  Cabinet 

Every  physician  knows  the  value  of 
many  forms  of  electrical  apparatus  in 
therapeutics,  but  also   realizes  that  the 


PHYSICIAN'S    ELECTRIC    CABINET 

purchase  of  each  one  would  involve  a 
large  investment  of  money  and  expensive 
storage  space. 

These  difficulties  are,  however,  over- 
come in  the  Seibert-Welch  cabinet  illus- 
trated herewith.  This  device  provides, 
among  many  other  conveniences,  a 
vacuum  apparatus,  a  hot  air  douche, 
compressed  air  without  the  use  of  a 
tank  and  vibration  upon  an  entirely  new 
principle.  It  weighs  less  than  ioo 
pounds,  but  places  the  physicran  in  a 
position  to  take  care  of  patients  himself 
whom  he  would  otherwise  be  compelled 
to  send  elsewhere. 

The  vibration,  so  essential  in  modern 
therapeutics,  is  obtained  by  causing  air 
to  pulsate  against  a  thin  disk  or  dia- 
phragm at  the  rate  of  about  5000  times 


a  minute.  This  action  is  claimed  to 
resemble  nature  more  nearly  than  does 
any  other  device. 

The  compressed  air  and  the  vacuum 
obtained  are  produced  by  means  of  a 
unique  fan  or  blower  attached  to  a  i-ioth 
horsepower  Westinghouse  motor  operat- 
ing at  1700  revolutions  per  minute. 

Among,  other  electric  functions  per- 
formed by  this  device  are  the  furnishing 
of  what  is  known  to  the  medical  pro- 
fession as  galvanic,  foradic  and  diagnos- 
tic lamp  currents  when  used  on  100  volt 
direct  current  circuits  and  sinusoidal, 
instead  of  galvanic,  current  when  used 
on  a  no  volt  alternating  current  circuit. 
The  latter  can  then  be  furnished  through 
a  rectifier. 

The  cabinet  complete  with  its  acces- 
sories is  made  by  the  Siebert- Welch  Com- 
pany of  Columbus,  Ohio,  and  the  electric 
motor  for  operating  the  air  pump  is  made 
by  the  Westinghouse  Electric  &  Manu- 
facturing Company,  East  Pittsburgh,  Pa. 


Cut-Out  Hanger  for  Arc  Lamp 


A  n  ingenious 
arrangement  on 
the  hanger  of  an 
arc  lamp  for  do- 
ing away  with  the 
usual  slack  loops 
and  enabling  the 
trimmer  to  lower 
the  disconnected 
lamp  to  within 
reach  is  here  il- 
lustrated. The 
line  wires  connect 
to  the  hanger  ter- 
minals, while  on 
the  lamp  are  two 
conductor  clips 
that  open  or  close 
the  circuit  ac- 
cording as  the 
lamp  is  lowered 
or  drawn  to  place. 
From  these  clips 
wires  run  into  the 
lamp. 


ARC     LAMP     PROTECTED 

WITH  CUT-OUT 

HANGER 
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The  Stannos  Wiring  System 

Although  the  cost  of  electric  light  has 
been  steadily  reduced  in  recent  years,  and 
in  spite  of  the  introduction  of  the  high 
efficiency  metallized  filament  lamps,  there 
are  still  many  using  gas  or  oil,  unable  to 
take  advan- 
tage of  the 
reduced  cost 
of  e  1  e  c  t  r  i  c 
light  because 
of  the  rela- 
tively high 
cost  of  wiring 
their  homes. 
This  situation 
drew  the  at- 
tention of  the 
Committee  on 
R  e  s  i  d  e  n  ce 
Business,  o  f 
the  National 
Electric  Light 
Association,  and  this  committee  sug- 
gested for  consideration  a  system  of 
wiring  used  extensively  in  Europe, 
known  as  the  Stannos  system. 

The  component  parts  of  this  relatively 
cheap  method  of  wiring  are  the  Stannos 
wires  and  Kalkos  conduits  which  may  be 
used  separately  or  in  combination. 

Stannos  wires  consist  of  single  or 
stranded  tinned  copper  conductors,  in- 
sulated with  pure  and  vulcanized  India 
rubber    (or    Unvol,    which    contains    no 


HOW     STANNOS     WIRES 
HUN 


STANNOS   WIRES— ONE,   TWO  AND  MULTI-STRAND 

sulphur)  taped  and  then  surrounded  by 
a  closely  compressed  sheet  of  tinned  cop- 
per, the  whole  being  rendered  homo- 
geneous by  a  special  process,  and  tested 
with  a  pressure  of  1,000  volts.  They  are 
in  effect,  small  copper  tubes  which  con- 
tain the  electric  light  wires,  without  any 
air  spaces  between  where  moisture  can 
collect.     Owing  to  their  small  diameter 


they  are  particularly  suitable  for  wiring 
on  the  surface  in  situations  where  value 
is  attached  to  neat  appearance,  while  if 
sunk  below  the  plaster  they  necessitate 
the  minimum  of  cutting  away.  Stannos 
wires  are  stocked  in  coils  of  about  55 
yards,  and  to  facilitate  erection  these  coils 
may  be  mounted  on  drums  supplied  spe- 
cially for  the  purpose. 

For  the  purpose  of  obtaining  the  elec- 
trical continuity  legally  required  for  a 
metal  cased  wiring  system  (and  which  is 
not  obtained  reliably  by  steel  conduit), 
Continuity  fixtures  are  mounted  on  the 
walls  or  ceilings  at  the  joint,  switch, 
plug,  and  light  points.  The  wires  are 
clamped  to  these  plates,  which  are  then 
covered  by  the  wooded  blocks  supplied 
for  the  purpose,  on  which  standard 
switches,  etc.,  are  mounted.  In  the  case 
of  joints  a  steel  cover  takes  the  place  of 
the  wooden  block,  but  where  something 
neater  than  this  arrangement  is  required, 
special  Stannos  watertight  boxes  are  em- 
ployed. Where  the  job  is  required  to  be 
watertight  throughout,  Kalkos  boxes  pro- 
vided with  adapters  for  Stannos  wires 
are  used  for  joints,  switches,  plugs  and 
light  points,  or  the  joints  may  be  made 
in  the  Stannos  junction  boxes  referred  to. 

The  Periodograph 

Each  article  put  out  by  a  factory  repre- 
sents a  certain  net  value  in  labor  and 
material.  It  has  been  possible  to  find  the 
cost  of  the  material  in  each  article  manu- 
factured with  comparative  ease.  But  the 
cost  of  the  labor  involved  is  more  difficult 
to  estimate.  To  fill  this  need  a  system  of 
devices,  termed  Periodographs,  which 
owes  its  practicability  largely  to  the  elec- 
tric current  used  in  its  operation,  has  been 
devised. 

The  system  consists  of  a  master  clock 
and  any  number  of  time  stamping  de- 
vices or  Periodographs  which  may  be 
installed  at  convenient  intervals  through- 
out the  facory.  The  master  clock  makes 
contacts  through  notches  in  a  disk  ten 
times  each  hour  and  through  a  system  of 
wires  operates  the  dials  of  the  Periodo- 
graphs located  in  different  parts  of  the 
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THE  PERIODOGRAPH 

manufacturing  plant.  These  are  so  con- 
trolled by  electro-magnets  that  their  time 
indicator  is  moved  up  every  tenth  hour 
and  if  a  card  is  placed  therein  and  pres- 
sure applied  to  a  projecting  lever  a  record 
of  the  time  will  be  stamped  in  ink  on  the 
card  in  hours  and  tenths  of  hours.  If 
each  workman  is  given  a  new  card  each 
time  he  gets  a  new  job,  and  is  required  to 


turn  in  his  stamped  old  card  before  he 
secures  a  new  job  and  new  card,  it  will  be 
seen  that  to  find  the  amount  of  time  con- 
sumed in  that  work  it  is  just  necessary 
to  subtract  the  time  of  commencing  from 
the  time  of  finishing  the  work  as  shown 
by  this  time  recording  device  on  the  card 
he  has  turned  in. 

It  may  be  seen  readily  from  this  that 
these  cards  may  also  be  used  as  a  pay 
roll  record  as  well  as  a  check  on  the  time 
required  to  make  each  article. 

An  Electric  Tugboat 

A  German  inventor,  George  Meyer, 
of  Charlottenburg,  has  patented  a  sys- 
tem of  tug  propulsion 
for  use  on  canals.  A 
heavy  steel  cable  is  laid 
in  the  bottom  of  the  ca- 
nal and  is  grasped  by 
two  friction  wheels  de- 
pending from  two  verti- 
cal shafts  on  the  boat. 
These  shafts  are  driven 
by  an  electric  motor  as 
shown  in  the  drawing, 
current  for  the  motor 
being  derived  from  an 
overhead  trolley  wire,  one  being  strung 
over  the  canal  in  the  line  of  each  of  the 
two  paths  of  travel.  In  this  system, 
as  in  the  ordinary  street  car,  only  one 
trolley  wire  is  used,  the  current  returning 
to  the  source  of  power  through  the  steel 
cable  in  the  same  manner  that  it  returns 
through  the  track  rails  of  a  surface 
railway. 
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Incandescent  Lamp  as  a  Heating 
Element 

A  substitute  for  hot  water  bottles  is 
presented  by  a  new  type  of  electric 
heater  invented 
by  Elizabeth  C. 
Donaldson  of 
Detroit,  Mich. 
Two  comple- 
mentary sec- 
tions of  the 
casing  are 
hinged  to- 
gether as 
shown  in  the 
figure,  so  as  to 
close  down 
tightly  over  the  base  of  an  incandescent 
lamp.  The  walls  of  the  casing  absorb 
the  heat  from  the  lamp  which  is  then  im- 
parted to  the  body  from  the  broad  under 
surface.  The  casing  sections  are  formed 
of  thin  metallic  disks. 


a   sixteen   candlepower   carbon   filament 
lamp  or  a  25  watt  tungsten  lamp. 


LAMP  HEATED  PAD 


Adjustable  Reflector 

In  the  Magna  reflector  is  a  simple 
inexpensive  device  for  directing  the  light 
of  an  individual  incandescent  lamp  to  the 


ADJUSTABLE   REFLECTOR 

place  required.  It  is  a  pear  shaped  piece 
of  metal  covered  with  baked  enamel, 
white  inside  and  dark  green  outside. 
In  position  it  covers  slightly  over  half 
of  the  lamp  bulb,  is  revolvable  about 
the  lamp  and  can  be  quickly  removed 
or  put  on.     The  reflector  is  made  to  fit 


Mine  Alarm 


Ofttimes  a  "creep"  or  a  movement  of 
the  roof  in  a  mine  precedes  a  cave-in. 
An  electric 
alarm  which 
will  give  warn- 
ing is  the  sub- 
ject of  a  pat- 
ent issued  to 
Henry  W.  Lee 
and  George 
H.  Weedman, 
Mount  Mor- 
gan, Queens- 
land, Australia. 

A  pair  of 
pipes  are  ar- 
ranged upon  a 
tripod.  The 
upper  pipe  is 
provided    with  MINE  ALARM 

forks  at  the  top  which  are  adjusted 
against  the  roof.  This  pipe  slides  into  a 
second  pipe  and  rests  against  a  spring. 
Contacts  arranged  as  illustrated  are 
closed  on  the  two  wires  of  an  electric  cir- 
cuit and  bells  are  rung  if  the  roof  moves 
after  the  device  is  set. 


Wireless  Picture  Sending 

A  young  Italian  inventor,  Bernochi,  of 
Turin,  has  just  succeeded  in  sending 
drawings,  handwriting  and  the  like  by 
a  new  wireless  telegraph  device  which 
has  thus  far  been  tried  with  good  suc- 
cess at  100  miles  distance  between  the 
wireless  stations  of  Turin  and  Milan, 
which  were  placed  at  his  disposal  by  the 
Minister  of  War.  It  can  be  adapted 
to  any  kind  of  wireless  plant  and 
gives  absolutely  secret  transmission.  A 
point  which  is  well  worked  out  is  the 
synchronous  running  of  the  sending  and 
receiving  cylinders  which  operate  on  the 
principle  of  phonograph  cylinders  by 
suitable  mechanism.  In  many  cases  the 
records  on  tl\c  receiver  cylinder  were 
quite  clear. 
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Adaptable  Lamp  Stand 

A  lamp  stand  so  constructed  that  it 
may  be  attached  to  the  edge  of  a  desk 
or  table, 
hang  evenly 
against  a  wall 
or  rest  on  a 
flat  surface  is 
the  subject  of 
a  patent  is- 
sued to  John 
T.  Powers,  St. 
Louis,  Mo. 
An  adjustable 
lamp  shade 
may  be  used 
in  connection 
with  the 
stand,  the 
adjustable  iamp  stand  shade  being" 
revolvable  and  mounted  on  the  lamp 
socket. 


Magna  Lamp  Adjuster 

The  Magna  adjuster  illustrated  is 
readily  attached  to  any  flexible  cord  drop 
light  so  that  it  may  be  raised  or  lowered 
and  automatically  held  at  any  desired 
height.  The  device  operates  on  the  dou- 
ble pulley  tackle  principle.  The  station- 
ary pulley  is  held  by  two  chains  from 
the  ceiling.  The  lower  ball  shaped  mem- 
ber acts  as  a 
c  o  u  n  terbal- 
ance  to  the 
lamp  and 
shade.  The 
adjuster  is 
manufactured 
in  white  or 
dark  brown 
glazed  porce- 
1  a  i  n  with 
nickeled  parts 
with  sufficient 
weights  for 
the  counter- 
balance  to 
hold  in  place 
■  a  socket,  lamp 
magna  lamp  adjuster        and    s  h  a  d  e. 


Effective  Night  Billboard 
Lighting 

An  apparatus  for  making  an  illumi- 
nated billboard  more  attractive  by  color 
changing  effects  is  embodied  in  the  Rey- 
nolds reflector.     This  contains  lamps  of 


BILLBOARD   LIGHT 

two  or  three  different  colors,  as  may  be 
desired,  and  a  small  motor  driven  flasher 
outfit,  making  it  possible  to  change  the 
color  of  the  illumination  from  white  to 
pink  to  red,  etc.,  and  back  to  white  again. 
The  effect  upon  the  average  billboard 
painted  in  colors  is  sufficient  to  cause  a 
person  to  read  it  whether  he  really  wants 
to  or  not. 


Electrically  Controlled  Flash- 
light Device 

The  illustration  shows  a  portable  ig- 
niting device  for  flashlights.  A  basin- 
like reflector  is  mounted  upon  the  base 
which  is  arranged  to  contain  batteries. 
One  feature  of  the  device  is  the  remov- 
able plug  upon  which  metallic  filament 
lamp  wire  is  preferably  to  be  used  as 
this  wire  has  been  found  to  give  a  large 
flash  and  to  ignite  all  parts  of  a  charge 
of  powder  practically  simultaneously.  A 
push  button  and  cord  enable  the  operator 
to  ignite  the  powder  from  any  distance, 
depending,  upon  the  length  of  the  cord. 
A  patent  upon  the  invention  has  been  is- 
sued to  William  Bale,  Tooting,  England, 
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FLASHLIGHT 


Paper     Drill     with     Adjustable 
Table 


The  new  motor  driven  paper  drill  is 
great  time  saver.    For  excesr 
sively  thick  work,  beyond  the 
capacity     of     the      ordinary 
punching    operation,    or    for 


holes  far  from  the  sheet  edge,  this  ma- 
chine will  be  found  very  valuable  and  will 
do  work  not  heretofore  done  satisfac- 
torily. It  is  especially  adapted  for  rail- 
road tariffs,  telephone  directories,  order 
blanks,  calendar  cards  and  similar  work. 
The  drills  are  hollow,  insuring  clean 
holes,  the  capacity  varying  from  one 
sheet  to  two  inches  in  thickness.  The 
table  is  readily  adjusted  by  automatic 
stops;  the  clamping  device  is  operated 
by  the  foot,  leaving  both  hands  free  to 
control  the  work. 


Portable  Flashlight  Apparatus 

A  portable,  telescoping,  foldable 
flashlight  apparatus  so  made  that  it  may 
be  quickly  set  up  without  disarranging 
circuit  con- 
nections for 
employ  ing 
electric  cur- 
rent to  fire 
the  powder  is 
the  subject  of 
patent  is- 
sued to  North 
D  o  w  1  i  n  g, 
P  hiladelphia, 
Pa.  The  elec- 
trical portion 
includes  two 
push  buttons, 
one  for  test- 
ing, the  other 
for     setting 

Off    the     pow-         *0RTABLE   FLASHLIGHT 

der ;  a  battery,  and  a  powder 
container  in  the  bottom  of 
which  are  small  binding  posts. 
Across  these  is  secured  a  piece 
of  fuse  metal  which  the  current 
heats  and  fires  the  powder  cov- 
ering it.  A  diagram  of  the 
testing  and  firing  circuit  is 
shown. 


PAPER   DRILL 


Electrical  Men  of  the  Times 


VICTOR    H. 

Good  judgment,  rare  executive  abil- 
ity, congeniality,  and  being,  absolutely 
"on  the  square,"  are  some  of  the  prime 
requisites  a  municipal  electrical  inspector 
should  have.  The  subject  of  this  sketch 
is  the  happy  possessor  of  all  these  traits 
and  in  exercising 
them  finds  himself,  at 
the  end  of  eleven 
years  of  service  in  one 
d  e  p  a  r  tm  e  n  t,  at  its 
head,  directing  45 
men  engaged  in  the 
inspection  of  wiring. 

Victor  H.  Tousley, 
chief  electrical  in- 
spector of  the  city  of 
Chicago,  is  excep- 
tionally fitted  for  the 
position  he  holds 
through  the  qualifica- 
tions noted,  and  is 
also  possessed  o  f 
technical  knowledge 
and  a  habit  of  care- 
ful performance  of 
work  that  the  public 
appreciates,  and  to 
which  is  due  the  commendable  work  of 
the  men  in  his  department. 

Mr.  Tousley  is  a  Wisconsin  boy,  born 
in  Fond  du  Lac,  37  years  ago.  While 
still  a  youth,  he  came  to  Chicago,  was 
a  student  in  the  grammar  schools  and 
in  the  Englewood  High  School.  After  fin- 
ishing the  electrical  engineering  course 
at  the  Armour  Institute  of  Technology, 
he  entered  the  employment  of  the  city 
of  Chicago,  doing  night  work  upon  the 
street  lighting  system. 

In  1901  he  entered  the  department  of 
which  he  is  now  the  head,  the  Bureau  of 
Electrical  Inspection,  and  at  the  end  of 
seven  years  became  assistant  chief  in- 
spector. Three  years  later,  19 10,  he  was 
made  chief  inspector. 

Chicago's   Electrical   Department   has 


TOUSLEY 

charge  of  municipal  lighting,  fire  alarms, 
the  police  telegraph  system  and  the  in- 
spection of  both  outside  and  inside  elec- 
tric wiring.  Inspections  last  year  num- 
bered 77,000.  The  apparatus  subject  to 
the  bureau's  supervision  includes  5,000,- 
000  i  nca  nd  e  s  ce  n  t 
lamps,  6,000  electric 
signs,  50,000  arc 
lamps  and  300,000 
horsepower  in  motors. 
There  are  few  men 
who  have  given  the 
National  Elect  rical 
Code  more  careful 
study  than  Mr.  Tous- 
ley, and  were  you  to 
enter  his  office  in  the 
City  Hall  and  ask  for 
the  Code  requirements 
upon  a  certain  kind 
of  electrical  construc- 
tion, he  would  doubt- 
less hand  you  the 
Code  and,  while  re- 
ferring you  to  pages 
and  rules  by  number, 
quote  the  needed  in- 
formation without  bothering  himself 
with  printed  pages. 

To  the  field  of  electrical  literature  Mr. 
Tousley  has  given  five  books,  in  collab- 
oration with  Henry  C.  Horstman,  bear- 
ing upon  construction  work  and  the 
care  and  operation  of  electrical  devices. 
These  are :  "Electrical  Wiring  and  Con- 
struction," "Modern  Wiring.  Diagrams," 
"The  Electrician's  Operating  and  Test- 
ing Manual,"  "Modern  Electrical  Con- 
struction" and  "Modern  Illumination," 
the  last  being  just  off  the  press. 

Mr.  Tousley  has  been  president  of  the 
Western  Association  of  Electrical  In- 
spectors. In  the  revision  of  the  National 
Electrical  Code  he  was  a  member  of  the 
electrical  committee  of  the  National 
Fire  Protection  Association, 
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Electricity  as  an  Aid  to  Health 

That  the  modern  house  of  the  near 
future  will  be  equipped  with  electrical 
apparatus  which  will,  without  the  in- 
mates knowing  it,  keep  them  constantly 
charged  with  electricity,  thereby  ward- 
ing off  many  of  the  ills  and  aches  that 
flesh  has  hitherto  been  heir  to,  is  the 
prediction  made  by  Dr.  John  P.  Suther- 
land, dean  of  the  Boston  University 
School  of  Medicine. 

"The  use  of  the  high  frequency  cur- 
rent," says  Dr.  Sutherland,  "does  not  ob- 
tain so  widely  as  might  be  expected,  and 
physicians  in  this  country  have  not,  for 
one  reason  or  another,  taken  it  up.  To 
my  mind,  however,  it  is  of  greater  value 
than  is  generally  recognized. 

"It  has  been  my  experience  that  the 
apparatus  is  of  value  especially  in  the 
non-infectious  diseases,  such  as  rheuma- 
tism, nervous  indigestion,  headaches, 
general  debility  and  the  various  other 
ailments,  most  of  them  chronic,  which 
we  have  much  difficulty  in  classifying,  as 
well  as  treating.  These  ailments  arise 
from  what  is  known  as  auto-intoxication. 
These  diseases  may,  in  fact,  be  called 
chemical,  as  opposed  to  biological — that 
is,  arising  from  germs. 

"The  human  body  is  a  laboratory  in 
which  are  constantly  occurring  a  number 
of  chemical  changes.  For  instance,  when 
starch  is  taken  into  the  stomach  it  is 
changed  first  into  dextrine,  then  into 
glucose,  and  finally  into  sugar  before  it 
can  finally  be  assimilated  by  the  blood. 

"This  is  an  example  of  the  chemical 
changes  which  are  constantly  occurring 
in  the  human  system.  These  chemical 
changes  are  closely  related  and  inter- 
related. In  fact,  it  may  be  said  that  in 
the  human  body  there  is  always  a  chain 
of  chemical  changes  occurring.  Now, 
provided  any  one  of  the  links  of  one  of 
these  chains  is  broken — that  is,  if  any 
one  of  the  functions  becomes  out  of 
order — we  get  a  condition  which  proba- 
bly brings  on  some  ailment  or  other. 

"Although  the  effect  of  the  high  fre- 
quency current  and  of  electricity  in  gen- 


eral upon  the  human  body  is  not  alto- 
gether understood,  it  is  safe  to  say  that 
it  has  a  decided  effect  upon  these  chem- 
ical processes.  The  current  stimulates 
the  action  of  the  various  excretory  or- 
gans, enabling  them  to  pass  off  the  waste 
matters,  and  this  is  one  of  the  most  im- 
portant functions  of  the  healthy  body. 

"The  body  absorbs  electricity  from  the 
high  frequency  currents,  it  may  be  said 
for  the  sake  of  illustration,  in  a  manner 
not  unlike  that  in  which  the  storage  bat- 
tery receives  its  charge  from  a  generator. 

"In  the  future  there  will  probably  be 
a  more  extensive  use  of  this  form  of 
high  frequency  current.  Possibly  it  is 
preferable  for  a  patient  to  be  under  the 
influence  of  the  machine  at  a  distance, 
even  though  the  effect  be  slighter  dur- 
ing a  given  length  of  time,  than  for  him 
to  take  direct  hold  of  the  metal  terminal 
of  the  machine. 

"Much,  then,  has  been  done  with  the 
high  frequency  current,  and  much  is 
still  left  to  do.  The  man  who  perhaps 
deserves  the  most  credit  for  providing 
this  apparatus  is  Mr.  Earle  L.  Ovington, 
now  an  aviator,  who  first  opened  the 
field  for  the  high  frequency  apparatus. 

"In  the  future  it  may  become  cus- 
tomary to  sleep  in  an  atmosphere  charged 
with  high  frequency  waves,  just  as  we 
now  recognize  that  it  is  beneficial  to 
sleep  in  a  room  in  which  there  is  plenty 
of  fresh  air." 


Illuminating  the  Thermometer 

In  winter  months  porchlights  are  sel- 
dom used  for  any  purpose  other  than  for 
a  moment  or  so  in  illuminating  the  steps 
leading  therefrom  and  a  very  practical 
use  for  it,  is  for  the  illumination  of  the 
thermometer  on  the  porch.  This  is  readily 
accomplished  by  using  an  extension  lamp 
connected  to  the  porchlight  socket  and 
hung  in  place  near  the  thermometer. 

It  is  a  decided  luxury  in  the  dark  mid- 
winter mornings  to  turn  on  the  light  from 
inside  and  read  the  outside  temperature, 
without  going  out  into  the  cold,  so  as  to 
dress  accordingly. 


Fleclricarjnierests 
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Electrical   Shops  and   Shopping 

Electrical  shops  where  electric  heating 
and  cooking  apparatus  is  sold  are  a  com- 
paratively new  development  in  the  field 
of  electrical  industry.  They  are  most 
attractive,  and  the  wares  exhibited  for 
sale  are  unusual  and  unique.  Purchasers 
often  have  to  be  convinced  that  electric 


trie  heating  and  cooking  apparatus  is 
notable  for  the  sanitary  conditions  its 
use  promotes,  the  cleanliness  it  main- 
tains, the  flexibility  it  offers,  and  the 
safety  it  insures. 

Shopping  in  one  of  these  modern  elec- 
trical shops  is  both  interesting  and  fasci- 
nating. The  former  industries  of  the 
kitchen,  done  so  tiresomely  by  hand,  are 


THE  MODERN  ELECTRICAL  SHOP  IS  INTERESTING,  EVEJNJ  FASCINATING 


heating  apparatus  is  efficient  and  practi- 
cal, but  once  convinced,  a  good  customer 
is  the  best  advertisement.  The  first  cost 
of  the  apparatus  often  seems  excessive, 
but  its  durability  must  be  taken  into  con- 
sideration, and  the  scientific  skill  neces- 
sary for  its  proper  construction.     Elec- 


now  combined  in  one  modern  piece  of 
apparatus  such  as  the  electric  kitchen 
cabinet,  which  has  devices  for  grinding 
coffee,  beating  eggs,  paring  potatoes, 
mixing  bread,  freezing  cream,  all  done 
by  means  of  cunningly  contrived  motor 
driven  appliances.     The  electric  portable 
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power  table  is  smaller  and  more  compact 
than  the  kitchen  cabinet,  but  offers  the 
same  variety  of  devices,  which  all  help 
to  solve  the  servant  problem. 

In  the  new  electrical  shops,  neat,  tidy 
maids  demonstrate  the  use  of  the  various 
devices,  while  competent  salesmen  ex- 
plain the  efficiency,  value  and  practica- 
bility of  the  electrical  merchandise. 

Quad  Electric   Stove  and  Fire- 
less  Cooker 

Electricity  is  the  ideal  heat  generator. 
It  is  absolutely  uniform  in  its  intensity 
and  it  is  always  under  control,  that  is,  it 
can  be  turned  on  or  off  at  will.  The  fire- 
less  cooker  is  the  ideal  means  of  using 
heat  .for  cooking,  first,  because  it  uses 
all  the  heat  that  is  generated,  and  second, 
because  it  does  the  work  without  constant 
watching.  A  glance  at  the  equipment 
herewith  illustrated  will  show  a  device 
that  utilizes  all  of  these  advantages.  Just 
a  round  base  in  which  is  contained  an 
electric  stove  to  generate  the  heat,  cook- 
ing utensils  to  set  on  this 
stove  and  a  fireless  cooker 
hood  to  fit  down  over 
them  and  use  all  the  heat 
generated. 

Here  is  an  electric 
stove,  a  fireless  cooking 
cover,  four  vessels  of 
aluminum  and  six  feet  of 
connection     cord     with 


socket,  plug  and  three  heat  switch.  It  is 
a  cook  that  never  frets,  worries  or  com- 
plains and  is  never  too  tired  to  get  an  ex- 
tra meal.  Getting  breakfast  is  an  easy 
task  indeed  with  this  outfit.  Oatmeal,  for 
instance,  can  be  put  in  at  bedtime  and 
taken  out  thoroughly  cooked  in  the  morn- 
ing. When  the  cooker  hood  is  removed, 
the  electric  stove  will  still  be  warm. 
Switch  on  the  current  just  a  few  minutes 
and  a  pot  of  coffee  may  be  boiled  or  bread 
may  be  toasted  and  eggs  fried  right  on 
the  stove  plate. 

In  this  device  the  oven  fits  down 
tightly  over  the  heating  surface  of  the 
electric  stove.  The  walls  of  the  oven 
being  insulated,  all  the  heat  is  retained 
and  used.  And  through  the  glass  door, 
the  progress  of  the  baking  may  be 
watched  without  exposing  the  food  to 
sudden  drafts.  The  shelves  are  remov- 
able so  that  space  can  be  made  for.  the 
largest  roast  or  three  dishes  can  be 
cooked  at  the  same  time.  The  stove  for 
the  oven  is  supplied  with  a  three  heat 
switch  so  that  after 
baking  begins  the 
heat  can  be  main- 
tained at  the  point  de- 
sired, with  a  mini- 
mum consumption  of 
electricity.  There  is 
also  a  time  clock  ar- 
rangement for  switch- 
ing off  the  current. 


THE    NEW    OUAD    ELECTRIC    FIRELESS    COOKER 


(1)  Mrs.  Harry  L.  Keats  and  daughter  Mildred  of  Portland,  Oregon,  in  their  car  which 
took  first  prize  in  the  Rose  Festival  Parade.  (2)  Mrs.  C.  Y.  Kenworthy  (driving), 
member  of  the  Electric  Automobile  Club  of  New  York,  just  returning  from  a 
45  mile  spin.  (3)  Mrs.  Clarence  Udell  Townsend  of  Seattle,  Wash.,  a  prominent 
woman  who  is  devoted  to  the  use  of  her  electric  car. 


The  woman  who  is  socially  busy  is 
enabled,  by  the  aid  of  the  electric  motor, 
to  cover  just  about  three  times  the 
amount  of  territory  in  comfort  that  was 
formerly   accomplished   with   effort   and 


fatigue.  She  does  not  have  to  depend 
upon  a  chauffeur.  She  can  wear  her 
smartest  and  daintiest  frock  and  it  will 
not  become  soiled.  She  does  not  have  to 
strain  her  voice  to  carry  on  a  conversa- 


(4)  Mrs.  John  H.  Hannan,  a  social  favorite  of  New  York,  just  leaving  for  a  shopping  trip 

from    her    home    on    Fifth    avenue.      (5)    Mrs.    William    Howard    Taft,    first    lady    of 

the    land,    who    drives    an    electric    car    and    is    one    of    its    most    ardent    advocates. 

(6)    The  Misses  von  Brunberg  of  Berlin  in  their  electric.      Incidentally  this   shows 

a    type    of   electric   runabout   not   frequently    seen    in    this    country. 


tion  with  her  companion  because  there 
is  no  noise.  All  these  things  appeal  to 
a  woman,  and  there  isn't  a  woman  who 
ever  rode  in  an  electric  motor  car  but 
hopes  that  some  clay  she  can  guide  her 


own  car  down  the  boulevard  or  through 
the  parks. 

It  is  difficult  to  overestimate  the  value 
of  the  electric  car  from  the  health  stand- 
point.    That  it  is  a  wonderful  stimulant 
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to  vitality  and  a  cure  for  nerve  troubles 
is  a  certainty ;  physicians  invariably 
speak  in  the  highest  terms  of  the  bene- 
ficial results  derived  from  the  use  of  the 
electric  motor. 

The  ozone  which  is  driven  into  the 
lungs  by  riding  in  a  motor  car  at  a  fair 
rate  of  speed  is  a  specific  cure  for  insom- 
nia and  othej  nervous  troubles.  Sanity 
and  level-headedness,  together  with 
healthy  living,  have  come  to  those  who 
have  found  it  possible  to  live  a  good  share 
of  the  time  in  their  cars. 

The  woman  whose  social  duties  are 
many  and  make  a  great  demand  upon 
her  vitality  should  take  a  spin  in  her 
electric  car  as  often  as  she  can  possibly 
do  so,  no  matter  how  short  the  spin  may 
be.  Motoring  is  most  effective  in  break- 
ing up  stagnation  of  mind  and  body  and 
sending  a  healthy  vibration  through  the 
system. 

Women  of  social  and  intellectual  prom- 
inence in  every  state  and  every  city  are 
taking  to  the  electric,  and  indeed  it  is  in 
a  great  measure  to  women  that  the  re- 
markable development  of  this  type  of 
vehicle  is  due. 


The   First   Thanksgiving   Week 

Progress  has  been  so  rapid  that  pres- 
ent achievements  seem  almost  incredible. 
Today  the  electric  current  furnishes  illu- 
mination and  also  provides  innumerable 
means  of  lightening  labor  and  making 
life  more  enjoyable.  A  quaint  book  of 
colonial  life  gives  a  picture  of  the  first 
Thanksgiving  week  in  bleak  Plymouth  in 
the  year  1621,  when  "the  four  women  of 
the  colony,  with  the  help  of  one  servant 
and  a  few  young  maidekins,  had  to  pre- 
pare and  cook  food  for  120  hungry  men, 
91  of  them  being  Indians  with  an  un- 
bounded capacity  for  gluttonous  gorging 
unsurpassed  by  any  other  race.  Doubt- 
less the  deer  and  possibly  the  great  tur- 
keys were  roasted  in  the  open  air.  The, 
picture  of  that  Thanksgiving  Day,  the 
block  house  with  its  few  cannon,  the  Pil- 
grim men  in  buff  breeches,  red  waist- 
coats and  green  or  sad-colored  mandil- 


lions ;  the  great  company  of  Indians, 
gay  in  holiday  paint  and  feathers  and 
fur,  the  few  sad,  overworked,  homesick 
women  in  worn  and  simple  gowns  with 
plain  coifs  and  kerchiefs,  and  the  pathetic 
handful  of  little  children,  form  a  keen 
contrast  to  the  prosperous,  cheerful 
Thanksgivings  of  a  century  later."  It 
was  in  this  same  year  that  Governor 
Bradford  wrote,  "beside  water  foule  ther 
was  a  great  store  of  wild  turkies."  Later 
on  the  supplies  in  the  larder  of  the  early 
'colonists  included  such  dainties  as  samp 
or  hominy,  eels  with  herbs,  joll  of  salmon, 
honey,  curds  and  cream,  "pumpion  pye" 
and  fish  and  cranberries  were  plentiful. 

The  chief  means  of  illumination  in 
those  early  homes  was  the  glow  from 
the  kitchen  fireplace,  supplemented  by  a 
few  flickering,  sputtering  tallow  candles. 
Now  the  modern  Thanksgiving  table  may 
be  beautifully  decorated  with  chande- 
liers or  candelabra  containing  tiny  elec- 
tric opalescent  globes  and  illuminated 
garlands. 

Electricity  in  German  Homes 

While  the  United  States  has  been  a 
world  leader  in  much  electrical  develop- 
ment work,  such  as  the  manufacture  of 
arc  lamps,  incandescent  lamps  and  tele- 
phones, still  when  it  comes  to  the  prac- 
tical application  of  electric  power  to  the 
small  farm  and  the  small  home,  Ger- 
many is  in  the  lead.  There  are  several 
reasons  for  this :  the  average  farm  in 
Germany  is  small,  and  the  farmer  must 
practice  intensive  cultivation ;  then,  too, 
these  farms  are  often  quite  near  some 
town  with  an  electric  light  plant  from 
which  electric  current  may  be  pur- 
chased. 

A  plan  adopted  abroad  is  to  install  a 
rural  central  station  to  supply  a  number 
of  farms,  country  homes  and  rural  in- 
dustries. In  Germany,  as  many  as  100 
to  150  consumers  are  supplied  with  elec- 
tric energy  from  one  of  the  numerous 
rural  central  stations.  Thus  it  follows 
naturally  that  the  German  hausfrau  finds 
the   electric   current  a  handy   helper   in 
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DOMESTIC   MOTOR   IN   THE   GERMAN  KITCHEN  MILK    WARMER  AND   ELECTRIC   HEATER 


ELECTRIC   COOKING   AND   IRONING    IN   A   GERMAN   WORKINGMAN'S    HOME 


the  performance  of  household  duties.  In 
a  family  of  modest  means,  where  there 
are  several  children  and  much  work,  the 
electric  flatiron  eliminates  the  drudgery 
of  ironing  and  makes  it  a  less  tiresome 
task.  The  mother  has  more  time  and 
strength  for  other  duties. 

Considering  that  she  has  five  meals  to 


prepare  in  twelve  hours,  electricity  be- 
comes a  most  efficient  aid.  The  first 
breakfast  is  served  between  seven  and 
nine  in  the  morning,  and  consists  of 
coffee  with  or  without  rolls;  between 
ten-thirty  and  eleven,  there  is  a  second 
breakfast  or  simple  luncheon  of  sand- 
wiches,  sausage   or   eggs,   with    wine   or 
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beer.  In  the  middle  class  household, 
dinner  or  mittagessen  is  served  between 
one  and  two  o'clock.  Soup  is  an  essen- 
tial and  a  skilled  hausfrau  will  see  that 
the  same  kind  of  soup  does  not  appear 
too  often.  Hot  dishes  are  also  neces- 
sary and  a  good  deal  of  care  is  bestowed 
upon  the  preparation  of  vegetables. 
Fruits  and  conserves  are  used  as  a  des- 
sert. At  four  in  the  afternoon,  coffee 
and  cake  are  served,  while  at  eight 
o'clock  supper  must  be  ready,  and  a  very 
substantial  meal  it  is,  with  cold  meats 
both  fresh  and  cured,  fish  salads  and  the 
heavy  but  very  nutritious  rye  bread  with 
tea  or  beer. 


Among  some  of  the  middle  class  fami- 
lies several  old  customs  are  observed  at 
table,  as  when  the  guests  take  their  seats 
a  genial  "May  you  dine  well !"  is  spoken, 
and  at  the  end  of  the  repast,  "Blessing 
on  the  meal!"  followed  by  handshaking 
and  mutual  good  words  of  cheer. 

Electric  utensils,  the  milk  warmer  and 
a  cylindrical  electric  heating  stove,  are 
often  to  be  found  in  humble  homes,  and 
the  household  motor  for  polishing  the 
silverware  and  for  sharpening  knives. 
All  these  handy  appliances  are  in  daily 
use  in  many  middle  class  homes  in  Ger- 
many and  make  increased  comfort  in  the 
small  German  home. 


Electric  Cooking  in  a  Modern  Hotel 


"Electricity  is  far  better  than  gas  for 
cooking  purposes,"  said  Mr.  Frank 
Cucco,  chef  of  one  of  the  leading  hotels 
in  Chicago.  He  ought  to  know  since  he 
is  a  culinary  artist  presiding  over  a  fine, 
modern  electric  range  in  the  grill  room 
of  the  Hotel  La  Salle.  This  room  is 
open  to  the  public  during  the  winter  sea- 
son and  is  very  popular,  since  every  bit 
of  food  served  is  cooked  to  order.  There 
are  no  "ready  to  serve"  specials.  In 
front  of  the  electric  range  is  a  counter 
equipped  at  both  ends  with  a  plate  glass 
refrigerator  wherein  are  displayed  sam- 
ples of  the  fish,  game  and  poultry.  Large 
glass  bowls  filled  with  water  show  live 
brook  trout  to  the  best  advantage  and 
offer  a  potent  appeal  to  the  most  fas- 
tidious appetite.  Prospective  diners 
whet  their  appetite  first  by  taking  a  look 
at  the  toothsome  edibles  on  display  and 
then  select  whatever  appears  most 
appetizing. 

An  artist  in  domestic  science  once  re- 
marked that  every  dish  that  comes  to 
the  table  should  make  the  mouth  water 
merely  to  look  at  it,  so  in  this  grill 
room  samples  are  displayed  most  tempt- 
ingly and  a  hungry  patron  makes  a 
prompt  selection :  "Chef,  broil  that  trout 


for  me,"  or  "Chef,  I  like  the  looks  of 
that  lobster,"  and  in  a  trice  the  bonny 
brook  trout  or  the  baby  lobster  is  on  the 
electric  iron  and  comes  to  the  table  well 
calculated  to  make  an  epicure's  mouth 
water. 

"Electricity  is  safe,  clean  and  has 
many  advantages,"  declares  the  chef. 
"An  entire  Thanksgiving  dinner  may  be 
prepared  upon  the  electric  range  with 
ease  and  comfort."  In  proof  of  this 
statement,  he  offers  the  following  menu : 

THANKSGIVING  DINNER. 

Canape   Admiral 

Celery  Olives  Badishes 

Puree  of  oysters  a  la  Wilson     Crackers 
English  sole  in  electric  iron 

Maitre  d 'hotel  butter 

Potato  Sarah  Bernhardt 
York  ham  glace  au  champagne 

Brussels  sprouts  saute  with  chestnuts 

Grill  sweet  potatoes 

Pineapple  sherbet 

Fresh  mushrooms  Surcloche 

Eoast  turkey,  cranberry  sauce 

Celery  a  la  Moille 

Salad  de  Season 

Pumpkin  pie  Plum  pudding 

Bombe  Surprise  Petite  Four 

Macedoine  de  fruit,  Maraschino 

Assorted  Cheese 

Coffee  Crackers 
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THE  HOTEL  LA  SALLE  ELECTRIC  GRILL— CHEF  CUCCO  PRESIDING 


The  modern  electric  range  is  a  mar- 
vel in  its  way,  with  seven  large  cooking 
compartments,  three  double  broilers,  one 
each  for  fish,  meat  and  fowl,  two  com- 
partments for  toasting  and  two  electri- 
cally heated  plates  for  the  pots  of  soup. 
There  are  a  couple  of  warming  ovens 
above  the  broilers  where  plates  are 
heated  and  the  order  is  served  piping 
hot.  A  magnificent  tile  embroidered 
hood  surmounts  the  whole  range  and 
beneath  this  are  a  number  of  electric 
lights  so  that  the  illumination  is  effi- 
cient and  satisfactory. 

Triscuits    Baked   by    Electricity 

The  power  from  Niagara  Falls  is  not 
only  utilized  to  make  candy,  chewing 
gum,  chemicals,  flour,  ice  and  pure  fruit 
preserves,  but  the  baking  of  triscuits  is 
done  by  electricity  in  a  plant  near  the 
falls.  Triscuits  are  made  of  whole  wheat 
shredded  eighteen  layers  deep  and  sub- 
jected to  pressure  before  they  are  baked. 
The  shredding  machines  consist  of  pairs 
of  rollers  and  a  cutting  and  panning  de- 


vice. Each  pair  of  rolls  consists  of  a 
steel  roller  with  lines  or  corrugations  cut 
upon  its  surface ;  rolling  against  a  smooth 
roller  the  kernel  of  wheat  is  caught  be- 
tween the  two  and  rolled  out  into  a  long 
shred,  which  drops  upon  an  endless  belt. 
These  electrically  driven  shredding  ma- 
chines are  marvels  of  ingenuity  and  by 
their  continuous  operation  light  porous 
shreds  in  threadlike  form  are  deposited 
on  the  traveling  belt  the  width  of  the 
finished  biscuit. 

The  triscuit  factory  resembles  a  huge 
conservatory  with  its  844  windows  and 
30,000  panes  of  glass. 


For  the  Toast  Stove 


Use  the  toaster  stove  plate  turned  up- 
side down  to  form  a  tray. 

Fry  the  bacon  first ;  then  draw  the 
bacon  to  one  side  of  the  tray,  and  put 
in  the  liver  cut  in  thin  slices  and  rolled 
in  flour  and  peppered.  Cook  the  liver 
until  brown :  turn  frequently.  Serve  a 
slice  of  bacon  with  each  piece  of  liver. 


Buff  Cochins  and  the  Battery 


By  EVERETT  E.  LOWRY 


In  view  of  the  many  and  intricate  ap- 
plications of  electricity  the  following  ac- 
count is  not  calculated  to  stagger  the  wiz- 
ards, in  fact,  it  may  be  regarded  by  some 
as  a  trivial,  if  not  an  undignified  applica- 
tion of  the  king  of  energies.  To  such, 
however,  as  have  had  to  cope  with  the 
headstrong  hen,  when  that  moulting 
grandame  of  the  barn  yard  has  decided 
to  set  at  the  wrong  time,  there  may  arise 
a  sense  of  satisfaction  to  learn  that  a 
speedy  and  permanent  cure  has  at  last 


THEKE   IS    LITTLE  USE   ARGUING   WITH 
A  SETTING  HEN 


been  discovered  for  this  insane  resolu- 
tion. 

Speaking  of  chickens  in  a  general  way, 
it  must  be  admitted  that  they  are  quite  a 
nuisance — especially  to  the  neighbors. 
There  is  nothing  a  chicken  more  thor- 
oughly enjoys  than  scratching  its  initials, 
and  leaving  Bertillon  marks  among  the 
fresh  growing  things  of  a  neighbor's  gar- 
den, thereby  keeping  alive  family  feuds 
and  provoking  party  fence  altercations 
without  end.  They  eat  their  heads  off, 
are  hard  to  catch  when  company  stays  for 
dinner,  and  through  some  secret  under- 
standing refuse  to  lay  when  eggs  are  40 
cents  a  dozen,  but  they  have  their  good 
points. 

There  is  little  use,  however,  arguing 
with  a  setting  hen,  or  pointing  out  the 
fact  that  she  hasn't  an  egg  to  her  name. 
She  is  deaf  to  reason,  although  you  boost 
her  off  the  nest  a  dozen  times  a  day  and 
present  her  with  prickly  pears  and  hot 
door  knobs  as  foot  warmers. 

I  recently  spent  a  few  weeks  in  a  small 
Indiana  town  where  nearly  everybody 
raised  chickens.  A  family  in  this  town 
that  didn't  carry  a  side  line  of  poultry 
was  hardly  regarded  as  "keeping  house." 
For  example,  Mr.  Brown,  my  neighbor 
on  the  right,  was  secretly  vain  over  a 
bevy  of  Rhode  Island  Reds,  the  widow 
Green  on  the  corner  had  for  years  been 
a  victim  of  the  Plymouth  Rock  habit, 
while  Mr.  Blue,  who  occupies  the  old 
mansion  situated  on  the  crest  of  the  broad 
sweep  of  lawn  across  the  way,  had,  after 
careful  consideration,  pinned  his  faith  to 
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the  Buff  Cochin,  and  it  was  a  pleasant 
sight  in  the  late  afternoon  to  see  the  en- 
tire herd  marshalled  out  on  the  lawn  for 
an  hour's  recreation  before  dusk. 


TAUGHT  THEM  TO  EAT  FROM   THE  HUMAN  HAND 

Of  course  the  Blues  were  a  little  fool- 
ish over  their  chickens,  teaching  them  to 
eat  from  the  human  hand  and  perform 
before  company,  so  it  was  with  a  decided 
shock  that  Mrs.  Blue  discovered,  while 
in  the  role  of  Lady  Bountiful  one  morn- 
ing, that  three  of  her  most  trusted 
charges  had  gone  on  strike  without  even 
a  bean  in  the  treasury. 

Realizing,  after  a  brief,  but  one-sided 
battle,  that  it  would  require  the  services 
of  a  hired  man  to  thwart  the  will  of  these 
stalwart  fowls,  she  was  about  to  give  up 
in  despair  when  her  son  Lebert  came  to 
her  rescue. 

Lebert  is  sixteen  years  of  age,  of  an 
inventive  turn  of  mind,  with  a  penchant 
for  electrical  experiments,  and  it  was  no 
time  before  he  had  rigged  up  an  appli- 
ance that  he  felt  sure  would  have  a  stim- 
ulating effect  upon  anything  from  a  hen 
to  a  balky  horse.  The  device  was  sim- 
plicity itself,  consisting  merely  of  two 
flat   pieces   of   metal    encased    in    damp 


cloths,  and  connected  by  wires  to  a  spark 
coil  transmitting  the  genial  current  from 
seven  batteries. 

I  happened  to  be  one  of  the  judges 
selected  to  witness  the  experiment  (the 
family  having  decided  to  receive  returns 
by  telephone),  and  being  somewhat  in 
awe  of  an  invisible  force,  approached  the 
fatal  spot  with  some  hesitation.  We  found 
Lebert  already  on  the  grounds  with  the 
shining  eyes  of  a  genius  about  to  prove 
an  invention,  and  while  the  committee 
stood  back  at  a  respectful  distance  he 
adjusted  the  plates  and  made  a  final  ex- 
amination to  be  sure  no  hitch  should  mar 
the  performance. 

When  the  disgruntled  old  hen  had 
crept  back  on  the  nest,  planting  a  gnarled 
claw  on  either  plate,  she  was  given  an 
opportunity  to  state  why  sentence  should 
not  be  executed,  but  remained  sullen  to 
the  last,  and  at  a  given  signal  the  cur- 
rent was  switched  on. 

So  far  as  I  know  the  Cochin  has  never 
taken  any  medals  in  athletics,  and  to 
judge  from  the  stolid  expression  assumed 
by  this  fowl,  the  acrobatic  achievements 
that  followed  were  wholly  unpremedi- 
tated. Be  that  as  it  may,  this  bird  per- 
son suddenly  decided  that  to  "set"  any 


SHE    SUDDENLY  MOUNTED   SKYWARD 

longer  would  be  the  height  of  foolishness 
and  an  utter  waste  of  valuable  time.  With 
one  long-drawn-out  squawk  she  mounted 
swiftly  skyward,  turned  a  double  back 
flip-flop,  and  came  down  in  the  nest  again 
all  spraddled  out  with  one  foot  planted 
squarely  on  either  plate.  Lebert  promptly 
gave  her  the  other  barrel,  and  with  an- 
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SCATTERED   THE   JUDGES  RIGH«T   AND   LEFT 

other  mighty  whoop  she  was  again  in  air, 
but  this  time,  by  rowing  hard  with  the 
left  wing  and  reversing  with  the  right, 
she  managed  to  avoid  the  nest  in  her  de- 
scent, and  went  thumping  off  down  the 
lot,  scattering  judges  right  and  left  and 
startling  the  neighbors  with  her  squawks. 

For  fifteen  minutes  there  followed  a 
tumult  in  the  barnyard  fit  to  rival  a  Bull 
Moose  convention,  and  for  the  rest  of  the 
day  this  foiled  and  mystified  fowl  stood 
ready  to  jurmp  four  feet  in  whichever 
direction  she  happened  to  be  pointed  if 
a  cob  chanced  to  turn  under  her  foot. 

The  cure  was  next  applied  to  the  other 
two  recalcitrants  with  the  result  that  each 
in  turn  tried  to  break  the  standing  high 
jump  record.  As  for  returning  to  the 
nest  again,  at  last  accounts  all  three  hens 
were  still  taking  their  meals  standing  and 
seemed  too  nervous  to  remain  still  long 
enough  to  do  any  good.  They  now  spend 
the  days  among  the  jimson  weeds  in  the 
lower  lot,  dodging  the  falling  leaves  and 
staring  hard  at  the  hen  house,  first  with 
one  eye  and  then  the  other. 


As  an  American  Boy  Sees 
Switzerland 

Readers  of  the  Junior  Section  will  no 
doubt  be  interested  in  a  letter  received 
from  Roland  Richardson,  an  Ohio  boy, 
who  is  living  at  present  in  Switzerland, 
and  we  quote  here  the  major  portion  of 
his  letter  as  follows: 

"I  have  only  seen  one  steam  power 
plant  since  I  have  been  here,  about  five 
miles  from  Neuchatel.  Down  the  lake 
a  little  there  is  a  gorge  and  in  that  gorge 
there  are  three  high  tension  power  plants 
(the  Swiss  call  them  "Usine  Elec- 
trique").  One  sends  electricity  to  Neu- 
chatel at  a  pressure  of  25,000  volts, 
another  to  LaChaux  de  Fonds  at  the 
same  pressure  and  I  don't  know  where 
the  other  one  goes.  They  are  all  run  by 
water  power  coming  from  a  mountain 
called  Boudry  and  you  can  see  these  im- 
mense steel  pipes  coming  down  the  side  of 
the  mountain.  The  pipes  are  about  three 
feet  in  diameter  and  two  of  those  pipes 
run  eight  dynamos  of  about  200  K.  W. 
each.  In  all  the  cities  big  and  little 
they  have  electric  lights  and  use  elec- 
tricity for  power.  There  are  transmis- 
sion lines  all  over  Switzerland  and  where 
they  run  near  a  little  village  they  tap 
the  wires  to  transform  it  down  to  no 
volts  and  use  it. 

We  left  Neuchatel  for  three  weeks  for 
a  little  place  called  Loeche  Les  Bains 
which  is  right  down  in  the  mountains. 
In  this  little  town  of  about  650  inhabi- 
tants there  are  two  small  power  houses 
and  I  want  to  tell  you  how  they  get 
their  power.  There  is  a  little  brook 
that  is  fed  by  a  glacier  that  runs  through 
the  town,  and  about  one-fourth  of  a 
mile  up  the  stream  from  the  town  they 
dropped  some  rocks  about  half  way 
across  the  stream.  I  say  they  dropped 
them  because  it  isn't  a  dam ;  it's  just  a 
few  big  boulders  in  the  water  which  kind 
of  side  tracked  a  little  of  the  water  into 
a  ditch  which  ran  along  a  little  ways  and 
then  into  a  pipe  about  eighteen  inches  in 
diameter  and  then  down  about  200  feet, 
not    straight    down,    but    on   an    incline 
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into  a  little  house.  I  got  inquisitive  and 
hung  around  a  little  and  stuck  my  head 
in  the  door  when  a  big  Swiss  man  called 
to  me  to  come  in  and  so  I  did.  In  there 
I  saw  the  end  of  the  pipe  connected  up 
with  a  little  turbine  about  waist  high 
and  that  to  a  dynamo  of  about  five  K. 
W.  capacity  and  a  belt  wheel  in  the 
middle  to  connect  another  dynamo  to 
the  turbine  if  necessary.  Then  in  another 
room  there  were  84  cells  of  storage 
battery,  each  cell  bubbling  and  letting 
off  such  a  smell  that  I  couldn't  stay 
in  as  long  as  I  wanted  to.  And  here 
this  one  man  was  in  charge  of  this 
plant  and  all  he  had  to  do  was  to  turn 
a  few  switches  and  read  a  paper  while 
the  water  did  all  the  work. 

Then  there  is  another  one  that  is  still 
more  easily  tended  to.  There  is  a  little 
stream  not  more  than  one  foot  wide  in 
places  and  not  more  than  two  feet  any 
place  that  runs  along  until  it  gets  to 
a  place  where  it  runs  into  a  cement  tank 
about  six  by  three  by  four  feet  large 
and  at  the  bottom  of  that  a  pipe  running 
down  a  hill  and  into  a  house.  I  could 
only  look  into  the  window  of  this  one 
because  there  was  no  attendant,  but 
I  saw  all  there  was  to  see.  The  pipe 
was  connected  to  another  turbine  and 
that  to  a  dynamo  of  about  30  K.  W. 
capacity,  and  it  was  humming  away 
there  at  about  800  revolutions  per  min- 
ute with  no  one  to  look  after  it  even. 
And  those  two  power  plants  light  this 
little  town  which  is  mostly  hotels,  and 
they  use  up  a  lot  of  juice.  They  all 
have  Osram  lamps  over  here.  Even  the 
oldest,  most  run  down  houses  that  the 
poorest  people  live  in  have  electric  lights 
because  current  is  so  cheap ;  it  only  costs 
$2.00  per  year  for  a  16  candlepower 
lamp. 

I  am  an  American  and  I  lived  in  the 
Southern  part  of  Ohio  all  my  life  and 
I  have  taken  Popular  Electricity  for 
three  years.  One  year  I  just  bought 
it  by  the  copy  and  another  year  a  boy 
named  Joe  Hark  and  I  took  it  together. 
The  town  I  came  from  is  named  Glen- 


dale  and  this  boy  Joe  Hark  and  I  did 
all  the  electric  jobs  in  town  and  made  a 
good  deal  of  money.  We  put  in  door 
bells,  fixed  electric  lights  and  everything 
along  those  lines. 

We  once,  with  three  other  boys,  had 
a  telegraph  line  that  was  i1/*  miles  long. 
We  put  our  telegraph  wire  on  the  rail- 
road poles,  the  electric  light  poles,  the 
telephone  poles  and  also  on  the  street 
car  poles.  We  did  not  mean  any  harm 
by  it,  but  before  long  we  had  five  big 
rich  companies  after  us  and  that  put 
an  end  to  our  telegraphing.  We  took 
to  doing  the  jobs  in  town  and  now  my 
pal  in  Glendale  is  getting  along  O.  K. 
and  is  installing  electric  fans  and  tele- 
phones just  like  an  expert.  I  tried  to 
get  a  job  over  here,  but  everything  works 
on  the  apprentice  plan  over  here  and 
I  would  have  to  learn  as  an  apprentice 
for  three  years,  besides  paying  300 
francs.  As  we  only  expect  to  stay  here 
for  three  years  and  I  want  to  learn  all 
I  can  in  the  way  of  languages,  etc.,  I 
couldn't   accept   the   position. 

In  reference  to  Popular  Electricity 
Magazine  I  really  don't  think  I  could  be 
happy  without  it,  for  I  can't  wait  until 
the  end  of  the  month  comes  to  get  it  and 
then  I  don't  like  anybody  to  bother  me 
until  I  have  finished  reading  it.  I  read  it 
from  beginning  to  end,  advertisements 
and  all,  and  wish  it  was  twice  as  long 
and  came  every  week,  so  you  see  I  have 
nothing  to  say  against  it  and  lots  to 
say  for  it. 

Electric  Fly  Killer 

Millis  Knickerbocker  of  New  Lenox. 
Will  County,  111.,  has  invented  a  new  way 
of  killing  flies.  He  says  it  beats  the 
swatter  or  sticky  fly  paper  all  to  pieces. 
He  simply  shocks  the  flies  with  electricity. 
It  is  a  very  simple  method  according  to 
Mr.  Knickerbocker ;  all  the  fly  has  to  do 
is  to  get  in  the  circuit  and  it  is  all  o\( 
with  him. 

The  fly  killer  is  made  of  a  round 
grooved  piece  of  wood  eighteen  inches 
long  wound  with  German  silver  wire,  the 
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ELECTRIC  FLY  KILLER 

two  wires  from  the  lighting  circuit  being 
wound  in  parallel  spirals.  The  ends  of 
the  wires  at  the  top  of  the  coils  connect 
with  the  electric  wires  in  the  lamp  socket 
while  at  the  other  end  of  the  coils  the 
wires  are  cut  off  at  even  length  and  not 
connected.  The  wire  bound  roll  is  placed 
over  a  small  tin  trough  or  glass  bowl 
filled  with  water,  into  which  the  flies  fall, 
for  as  soon  as  a  fly  touches  two  wires  a 
connection  is  made  and  the  victim  is 
quickly  electrocuted  and  falls  into  the 
water.  No  current  goes  to  waste  as  none 
is  used  until  a  connection  is  made. 


Door  Alarm 


A  switch  which  causes  the  alarm  to 
sound  when  the  door  is  opened  can  be 
made  with  a  spring  clothespin  (B)  fas- 
tened by  one  leg  to  the  sash  of  the  door- 
way.    The  upper  ends  of   the  pins  are 


Casing 


DOOR  ALARM 

first  wound  with  enough  bare  bell  wire 
to  make  a  good  contact  when  the  pin  is 
closed.  The  wire  from  (A)  must  be 
coiled  to  allow  for  the  movement  of  the 
pin.  An  L-shaped  piece  of  wood  (C) 
is  fastened  to  the  door  to  break  the  con- 
tact when  the  door  is  closed,  as  shown  in 
the  illustration.  Carl  T.  Eber. 


Fairyland  Discovered 

Fairyland !  That  wonderful  region  of 
fancy  and  childhood  dreams  has  been 
found  at  last — found  in  the  soft  glow  of 
10,000  electric  light  bulbs  twinkling 
through  branches  of  trees  and  out  of 
leafy  bowers — found  by  nearly  4000 
gleeful  little  boys  and  girls — and  by  the 
photographer,  for  of  course  it  was  neces- 
sary to  have  the  picture  man  on  hand  to 
record  the  great  event  on  his  plates  or 
grown-ups  might  doubt  the  success  of 
the  children's  exploits  just  as  they  do 
discoverers  of  poles. 

Strange  to  tell,  it  is  m  the  very  midst 
of  a  great  big  noisy  city  full  of  five  mil- 
lions, of  people.  It  is  in  Central  Park, 
famous  for  its  natural  beauty  and  charm- 
ing scenery.  That  is  where  the  children 
of  New  York's  42  playgrounds  found 
fairyland  on  the  evening  of  August  3rd. 

The  sheepfold,  a  rolling  green  meadow 
of  eleven  acres,  in  the  heart  of  Central 
Park  at  about  Seventieth  Street  between 
the  Mall  and  the  West  Drive,  is  the 
exact  place  where  fairyland  was  discov- 
ered. It  was  the  greatest  children's 
pageant  ever  staged  and  was  witnessed 
by  an  audience  estimated  at  50,000.  The 
fete  was  arranged  and  carried  out  by 
William  J.  Lee,  Supervisor  of  Recrea- 
tion, and  his  assistant,  Miss  Mary  J. 
McKenna.  The  Recreation  Bureau  is 
conducted  under  the  Department  of 
Parks,  of  which  Charles  B.  Stover  is 
Commissioner.  Preparations  for  the 
pageant  extended  over  a  month,  5000 
yards  of  cheesecloth  being  made  into  the 
costumes  which  the  children  wore.  More 
than  an  acre  of  the  sheep  meadow  was 
transformed  into  a  stage  and  roped  off. 
At  6 130  p.  m.  the  pageant  of  all  nations 
began  to  arrive,  represented  by  specially 
costumed  delegations  from  the  various 
municipal  playgrounds.  Then  followed 
dancing,  frolicking  and  disporting  of 
clowns  while  the  search  for  fairyland  was 
going  on.  At  length  the  children  be- 
coming weary  ranged  themselves  in  a 
huge  semicircle  on  the  green.  At  7:30 
with  a  blare  of  trumpets  the  King  and 
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Queen  of  Fairyland  appeared  in  a  golden 
chariot  drawn  with  ribbons  by  50  little 
fairies. 

It  was  at  this  moment  that  the  most 
wonderful  part  of  the  program — in  fact 
the  climax — was  reached.    The  growing 


There  are  perhaps  a  few  who  realize 
the  difficulties  which  attend  planting  an 
electrical  display  of  this  extent  in  the  cen- 
ter of  a  big  park.  A  force  of  skilled  spe- 
cialists in  this  line  of  work  started  in  four 
days  before  the  staging  of  the  event. 


dusk  and  the  shadows  were  making  de- 
tails indistinct  when  suddenly,  simultane- 
ous with  the  appearance  of  the  King  and 
Queen,  the  trees  surrounding  the  meadow 
were  transformed  into  a  witchery  of  vari- 
colored lights.  There  were  10,000  of 
them — all  eight  candle  power.  They 
twinkled  even  from  the  tops  of  the  tallest 
trees  surrounding  the  meadow  and 
wrought  a  fantastic  tracery  in  the  dark 
foliage.  The  beauty  of  the  scene — the 
children  seated  on  the  green,  speechless 
in  their  amazement,  the  lights,  the  falling 
dusk — is  hard  to  describe. 

A  great  sign,  21  feet  long  and  three 
feet  high,  composed  of  129  electric  lights 
spelled  out  "fairyland"  at  one  end  of 
the  green.  There  was  a  giant  Maypole, 
too,  the  like  of  which  was  never  before 
seen.  On  this  glowed  1500  colored  bulbs, 
running  in  streamers  from  the  top  to  sur- 
rounding points  on  the  green. 


Electric  Lighting  in  Arabia 

The  installation  of  a  500  lamp  electric 
lighting  plant  in  the  palace  of  the  Sultan 
of  Oman,  at  Maskat,  Arabia,  has  just 
been  completed  by  N.  S.  Bayanker.  This 
is  the  first  instance  of  the  operation  of 
any  sort  of  electric  machinery  in  this 
country.  Mr.  Bayanker  has  also  se- 
cured permission  to  operate  a  commer- 
cial lighting  and  power  plant  and  will 
proceed  to  erect  the  same  at  once,  his 
intention  being  to  use  two  30  kilowatt 
dynamos  capable  of  supplying  current 
for  6000  lamps.  One  set  of  machines 
will  be  run  at  night  and  the  other  during 
the  day,  principally  for  the  purpose  of 
driving  fans  which,  on  account  of  the 
great  heat  and  the  difficulty  of  secur- 
ing energetic  punkah  pullers,  are  much 
needed.  Power  will  be  furnished  by  oil 
engines  and  direct  current  will  be  used. 
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A  World  Wireless  System  for 
Uncle  Sam's  Navy 

By  BERTRAND  SHERBURNE 


The  tallest  wireless  towers  in  the 
world,  belonging  to  the  first  station  of  a 
series  of  seven,  which  will  cover  all  of 
that  portion  of  the  world  which  is  visited 
by  ships  of  the  United  States  navy,  are 
about  completed  at  Arlington,  Va.,  across 
the  Potomac  river  from  the  city  of  Wash- 
ington. The  largest  of  these  towers  is 
600  feet  in  height,  and  it  is  expected  that 
wireless  stations  in  Ireland  and  Germany 
will  be  within  its  radius.  This  station  is 
the  controlling  station  for  an  ocean  em- 
bracing system  for  the  United  States 
navy  which  will  be  so  comprehensive 
that,  when  completed,  it  will  put  all  of 


cinity  of  the  great  United  States  naval 
base,  recently  opened  at  Pearl  Harbor, 
Hawaiian  Islands ;  on  the  Pacific  coast, 


TOWERS  OF  THE  NEW 
GOVERNMENT  STATION 
AT   ARLINGTON,   VA. 


the  vessels  of  the  American  navy  in  con- 
stant touch  with  one  another  and  the 
Navy  Department  at  Washington. 

Coupled  with  the  stations  of  the  com- 
mercial wireless  companies,  this  system 
will  cover  the  entire  globe.  The  other  six 
stations  are  to  be  located  in  the  following 
places  :     Panama  Canal  Zone ;  in  the  vi- 


probably  not  far  from  San  Francisco; 
island  of  Guam ;  island  of  Tutuila 
(American  Samoa)  ;  somewhere  on  the 
island  of  Luzon,  Philippine  Islands. 

The  immense  strategic  importance  of 
this  plan  is  at  once  apparent  when  it  is 
considered  that  it  will  permit  of  the  issu- 
ance of  orders  direct  from  the  Navy  De- 
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partment  at  Washington  to  any  United 
States  war  vessel.  It  will  make  possible 
the  mobilization  of  the  entire  United 
States  naval  fighting  strength  in  any  part 
of  the  world  as  fast  as  each  vessel  can 
steam  to  the  point  selected. 

The  station  at  Arlington  will  be  the 
controlling  station.  Construction  work 
on  this  station  was  begun  some  time  last 
summer,  and  it  is  expected  that  every- 
thing, will  be  in  running  order  by  the 
first  of  November  of  this  year.  The  gen- 
eral plan  consists  of  three  towers — one 
600  feet  in  height  and  two  450  feet  in 
height,  with  connecting  antennae  and  a 
station  building  with  full  transmitting 
and  receiving  equipment. 

The  towers  are  arranged  in  the  form 
of  an  isosceles  triangle,  the  apex  pointing 
west,  and  the  base  running,  due  north  and 
south.  The  base  of  the  triangle  is  about 
352  feet  and  the  legs  392  feet.  The 
towers  are  of  structural  steel,  with  lat- 
ticed legs,  rectangular  in  section.  The 
smaller  towers  are  120  feet  square  and 
the  larger  one  15b  feet  square.  Each 
tower  leg  is  insulated  from  the  ground 
by  a  marble  slab  which  rests  on  a  large 
steel  casting,  from  which  bolts  pass  up 
through  the  slab  to  the  steel  base  of  the 
leg,  being  insulated  from  the  latter  by 
marble  washers.  Each  slab  is  designed 
for  an  insulating,  resistance  of  150  volts. 

The  station  house  is  about  158  feet 
long  and  46  feet  greatest  width.  It  is 
two  stories  in  height.  The  first  floor 
space  is  divided  into  a  receiving  room, 
two  laboratories,  power  room,  two  office 
rooms,  living  room,  kitchen  and  store 
room.  The  second  floor  is  devoted  to 
bedroom  and  dormitory  space  and  bath 
room.  The  flat  roof  has  a  high  coping, 
and  is  intended  to  be  accessible  for  ob- 
servation purposes.  From  it  a  fine 
view  is  afforded  of  the  Potomac  river, 
Anacostia  Heights,  and  the  city  of 
Washington. 

The  transmitting  antennae  consist  of 
three  sections,  stretching  between  the 
three  towers  in  the  form  of  an  isosceles 
triangle.    The  sections  are  composed  of 


two  groups  of  wires  each.  Each  group 
is  provided  with  88  foot  spreaders,  and 
the  wires  are  spaced  at  intervals  of  four 
feet.  The  transmitting  aerial  is  brought 
down  midway  between  the  two  smaller 
towers  to  the  station  building,  making  a 
T  of  this  section.  A  lightning  switch 
is  interposed  between  the  aerial  and  the 
section  entering  the  transmitter  room. 
The  latter  enters  in  the  center  of  a  rec- 
tangular piece  of  plate  glass,  six  feet 
square  and  one  inch  thick,  which  pro- 
vides ample  insulation.  The  grounding 
system  is  very  elaborate,  being  in  three 
sections,  one  in  the  form  of  a  gridiron, 
covering  the  entire  space  beneath  the 
building  and  also  a  portion  of  the  sur- 
rounding ground  area,  the  other  two 
spreading  out  from  each  side  of  the 
building  in  the  form  of  a  fan.  In  all, 
about  60,000  feet  of  wire  is  buried. 

The  receiving  antenna;  are  20  feet 
above  the  transmitting  antennae.  The 
former  are  to  be  made  up  of  from  one 
to  ten  wires,  the  number  to  be  experi- 
mentally determined  after  installation. 
The  aerials  from  the  receiving  antennae 
lead  down-  to  a  lightning  switch,  and 
thence  through  the  insulating  plate  to 
the  receiving  room,  as  in  the  case  of  the 
transmitting  wires. 

Two  different  types  of  receivers  will 
be  used,  one  type  for  short  wave  lengths 
and  one  for  long  wave  lengths.  The 
receiving  room  is  a  sound  proof  apart- 
ment in  the  center  of  the  building.  The 
walls  are  made  of  extra  thickness,  and 
are  deadened  so  as  effectually  to  pre- 
vent the  entrance  of  external  noises.  The 
only  means  of  communication  provided 
the  receiving  operator  other  than  his  ra- 
dio apparatus  is  a  telautograph  which 
leads  to  an  operator  in  the  adjoining 
office. 

This  other  operator  will  be  provided 
with  a  telephone  instrument  connecting 
direct  with  the  Navy  Department  at 
Washington,  a  telephone  switchboard  for 
the  building  and  for  local  calls,  and  a 
telegraph  sounder  and  key,  connecting 
with  the  Postal  and  Western   Union  of- 
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fices,  thus  permitting  the  direct  trans- 
mission of  all  messages  immediately  to 
the  land  wires. 

The  transmitter  for  the  station  is  a 
ioo  kilowatt,  500  cycle  generator,  direct 
connected  to  a  synchronous  rotary  spark 
gap.  This  generator  is  belt  driven  from 
a  200  horse  power,  three  phase,  synchron- 
ous motor,  current  for  which  is  supplied 
from  the  wires  of  the  Potomac  Electric 
Power  Company.  Current  is  taken  at 
6600  volts,  25  cycles,  three  phase,  and 
transformed  down  to  the  no  volt  cur- 
rent with  which  the  motor  is  driven. 
About  175  kilowatts  are  required  to  drive 
this  motor.  It  is  proposed  at  some  later 
date  to  install  an  oil  or  gasoline  engine, 
as  an  additional  source  of  power. 

In  addition  to  this  high  power  equip- 
ment, there  will  be  various  machines  for 
testing  purposes,  some  of  which  are  as 
follows : 

The  engine  room  has  been  planned  to 
provide  for  future  expansion.  The  two 
large  testing  laboratories  will  be  fully 
equipped  with  the  latest  apparatus.  There 
are  two  large  storage  battery  rooms. 

The  dormitory  on  the  second  floor  of 
the  station  will  accommodate  24  men, 
and  laundry  and  kitchen  equipment  are 


complete.  One  of  the  interesting  features 
contemplated  will  be  the  use  of  two  rooms 
as  a  wireless  museum,  in  which  old  and 
out  of  date  radio  apparatus  will  be  on 
exhibition. 

Wireless  apparatus  for  the  primary  set 
was  furnished  by  the  National  Electric 
Signalling  Company,  formerly  the  old 
Fessenden  Company.  Contract  for  the 
structural  work  was  awarded  to  the  Bal- 
timore Bridge  Company  and  taken  over 
by  the  Carnegie  Steel  Company  at  the 
time  of  the  recent  absorption  of  the  for- 
mer company  by  the  Carnegie  concern. 

Officials  of  the  Navy  Department  be^ 
lieve  that  this  station  will  have  a  con- 
tinuous day  and  night  range  of  3000 
miles,  and  that  a  day  communication  be- 
tween this  station  and  the  Marconi  sta- 
tion at  Clifden,  Ireland,  can  be  main- 
tained, while  the  night  range  is  expected 
to  include  points  as  far  as  Nauen,  Ger- 
many.' 

With  the  seven  stations  to  which  ref- 
erence was  made  above,  it  is  expected 
that  the  Navy  Department  will  be  inde- 
pendent of  the  cable  service,  and  that  it 
will  be  possible  for  all  United  States  war 
vessels  to  keep  in  constant  touch  with 
each  other  and  with  the  home  office. 
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Field    Mast    for    Wireless    and 
Searchlights 

The  Komet  mast  is  a  recent  German 
invention  and  it  can  be  put  to  quite  a 
number  of  uses.  When  not  in  use  it 
occupies  but  a  small  space,  but  can  be 
extended  so  as  to  reach  a  consider- 
able height,  and  this  is  readily  done  either 
by  a  hand  crank  or  by  a  small  electric 
motor. 

The  mast  is  made  up  of  a  num- 
ber of  iron  tube  sections  and  these  are 
telescoped   by   an   improved   method   so 


that  when  the  sections  are  slid  out,  each 
one  is  firmly  locked  in  place  to  make  a 
solid  joint.  When  fully  extended,  the 
mast  can  be  stayed  by  guy  wires  running 
to  the  ground. 

In  connection  with  electrical  work  the 
Komet  mast  serves  for  wireless  teleg- 
raphy and  is  very  convenient  for  field 
use.  A  searchlight  can  also  be  mounted 
on  it  so  as  to  explore  the  surrounding 
country. 

Again,  temporary  electric  lighting  of 
construction  work  and  the  like  can  be 
very  well  done  by  using  the  masts  as  arc 
lamp  poles.  The  mast  is  well 
adapted  for  use  with  a  wire- 
less automobile  outfit  or  again 
with  an  automobile  electric  plant 
for  searchlight  use,  and  it  will 
be  valuable  in  military  work  in 
this  connection.  Many  other 
uses  can  be  found  for  it.  One 
type  of  mast  is  fitted  with  a  small 
electric  motor  in  the  base  so  that 
by  simply  closing  a  switch  the 
whole  mast  is  slid  out  within  a 
few  minutes,  and  it  can  be  run 
in  again  in  the  same  way.  The 
usual  height  of  the  mast  is  about 
ioo  feet. 


THE    "COMET"    COLLAPSIBLE    MAST    WHEN    RAISED 


Proposed    Atlantic 
Weather  Bureau 

Professor  Moore,  head  of  the 
Meteorological  Office,  Washing- 
ton, proposes  that  a  median  line 
shall  be  established  through  the 
North  Atlantic,  and  all  ships 
fitted  with  wireless  apparatus, 
sailing  on  either  side  of  it,  will 
be  required  to  take  a  daily 
weather  observation.  The  idea 
is  that  vessels  on  the  eastward 
half  of  the  ocean  should  relay 
these  reports  to  London  and 
Paris,  and  those  westward  of  the 
line  to  Washington.  By  a  close 
comparison  of  the  messages  it 
will  be  possible  to  estimate  the 
track  and  speed  of  storms,  to 
make  up  a  weather  chart. 
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A  German  Wireless  Motor  Car 

BY  OUR  BERLIN   CORRESPONDENT 


The  German  wireless  telegraph  com- 
pany (Telefunken  Company)  has 
brought  out  an  automobile  wireless  sta- 
tion intended  to  supplement  the  ordi- 
nary transportable  military  post.  Its 
range  is  about  the  same  as  that  of  trans- 
portable military  stations,  being  between 
125  and  155  miles  on  the  level  with  an 
antenna  mast  80  feet  high.  Six  to  eight 
men,   inclusive   of   the   driver,   who   are 


the  car  and  the  wireless  generator. 
The  body  of  the  car  is  designed  as 
a  limousine,  containing  the  wireless 
apparatus  and  the  seats  for  the  staff. 
Its  interior  is  lighted  by  incandescent 
lamps  fed  from  a  small  storage  battery, 
an  oil  lamp  being,  provided  as  reserve. 

The  table  on  which  the  apparatus  is 
arranged  in  a  straightforward  and  read- 
ily accessible  manner  is  installed  on  the 
front  wall,  the  measuring  instruments 
being  fixed  to  this  wall.  A  window  al- 
lowing a  direct  communication  with  the 


transported  on 
the  motor  car 
itself,  suffice  for 
the  operation,  the 
wireless  post  be- 
ing put  up  in 
working  order  in 
15  to  20  minutes. 
In  designing 
the  motor  car, 
the  Neue  Auto- 
mobile  Gesell- 
schaft  made  a 
special  point  of 
insuring  great  re- 
liability and  high 
speed.  A  four 
cylinder  motor  of 
30  horsepower 
normal  output  is 
used    for   driving 
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A  GERMAN  WIRELESS  MOTOR  CAR 


driver  through  a 
speaking  tube  is 
likewise  arranged 
in  the  front  wall. 
On  the  rear  wall 
is  provided  a  seat 
for  three  men, 
and  in  the  middle 
on  both  sides  are 
two  officers'  seats. 
The  electrical 
machinery,  which 
is  fitted  into  the 
chassis  below  the 
floor,  is  readily 
accessible  through 
doors  in  the  lat- 
ter. The  anten- 
nae, reserve  ma- 
terial, and  dyna- 
mo are  arranged 
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in  a  fire  box  at  the  rear,  which  is  accessi- 
ble from  the  inside  as  well  as  the  outside. 
All  the  machinery  and  apparatus  are  so 
fitted  into  the  car  that  every  part  is  read- 
ily accessible,  easy  to  control  and  imme- 
diately ready  for  operation.  In  order  to 
pass  from  traveling  to  wireless  operation 
it  is  only  required  to  erect  and  connect 
up  the  antenna  system,  and  for  the  sake 
of  transmission,  to  switch  the  motor 
coupling  into  the  generator  set. 

The  generator,  which  can  be  coupled 
to  the  gasoline  motor  by  means  of  the 
switchgear,  is  a  high  frequency,  single 
phase  machine,  devoid  of  collectors  and 
slip  rings.     Its  output  is  two  kilowatts. 

The  wireless  equipment  is  installed  on 
an  apparatus  table  at  the  front  wall  of 
the  car,  and  partly  on  the  front  wall 
itself.  On  the  right  side  is  seen  the 
sender  and  on  the  left  side  the  receiver. 
Below  the  table  are  arranged  the  con- 
denser and  the  transformer  of  the  sender, 
as  well  as  two  boxes  for  tools  and  re- 
serve materials,  respectively.  All  con- 
nection wires  are  plainly  visible,  laid  out 
bare  on  insulators  and  screwed  to  the 
apparatus. 

The  sender  is  operated  by  opening  and 
closing  the  alternating  current  circuit  by 
means  of  an  ordinary  key.  A  hot  wire 
ammeter  and  voltmeter  have  been  pro- 
vided for  measuring  the  current  inten- 
sity and  tension  in  this  circuit. 

The  primary  vibratory  circuit  com- 
prises the  spark  gap,  the  condensers  and 
the  self-induction  coil.  The  spark  gap 
is  a  series  damping  spark  gap  with 
metal  electrodes,  which  are  arranged  in 
an  insulated  frame.  The  condensers  con- 
sist of  tinfoil  with  paraffin  paper  insu- 
lation, fitted  into  a  wooden  case ;  brass 
terminals  are  provided  at  the  outside 
of  the  case  for  connecting  up  the  con- 
ductor. The  self-induction  coil  is  wound 
from  flat  copper  bands  and  comprises 
plug  connections  for  adjusting  some 
given  fixed  wave  lengths.  Inside  the 
range  of  600  to  1,600  meters  any  four 
fixed  waves  are  readily  adjusted  for  by 
means  of  a  few  manipulations. 


The  antenna  circuit  is  adjusted  to  the 
wave  length  of  the  primary  by  means  of 
a  set  of  six  antenna  extension  coils  in- 
serted into  the  antenna  and  provided 
with  connections  for  the  various  wave 
lengths.  The  coils  are  made  from  flat 
copper  bands. 

In  order  to  allow  an  accurate  tuning 
to  be  obtained  between  the  antenna  and 
the  exciter  'circuit,  the  second  coil  is 
wound  in  a  direction  opposite  to  the 
remainder  and  is  movable  in  a  vertical 
direction,  thus  altering  within  narrow 
limits  the  mutual  induction  of  the  two 
coils. 

After  plugging  the  desired  wave 
length  into  the  exciter  circuit  and  an- 
tenna, the  movable  coil  is  approached  to 
the  stationary  coil  situated  above  it,  or 
removed  from  this  coil,  until  the  hot 
wire  ammeter  inserted  into  the  antenna 
shows. a  maximum  deflection.  An  accu- 
rate tuning  between  the  two  sender  cir- 
cuits has  thus  been  obtained. 


Frenchman  Invents  New 
Detector 


It  is  stated  that  a  French  inventor  has 
succeeded  in  dispensing  with  all  the  outer 
wires  and  antennae  in  a  receiving,  wireless 
telegraph  system  by  producing  a  detector 
which  is  far  in  advance  of  all  others  in 
sensitiveness.  The  inventor  is  M.  Duro- 
quier,  and  he  made  experiments  before 
different  persons  with  his  apparatus, 
hearing  messages  which  came  from  all 
quarters.  The  most  valuable  discovery  is 
a  substance  which  is  far  more  sensitive 
than  any  now  in  use  for  receiving  the 
waves,  and  he  thus  makes  a  detector 
which  cannot  get  out  of  order  and  is 
mounted  in  a  small  base  of  6  by  4  inches. 
With  an  ordinary  telephone  he  heard  mes- 
sages from  other  countries,  even  as  far 
off  as  Ireland,  Gibraltar,  and  other 
places,  and  could  read  the  Marconi  news 
bulletin  sent  out  to  vessels.  All  tbis  was 
done  without  an  antenna  and  nothing  but 
the  detector,  the  "finding  coil"  and  the 
head  receiver. —  London  Electrical  Re- 
view. 
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Great  Brazilian  Wireless  System 

A  new  record  for  the  establishment  of 
a  cross  country  wireless  system,  has  been 
made  by  South  America  republics.  Lima, 
Peru,  and  Para,  Brazil,  formerly  com- 
pletely isolated  from  each  other,  have  re- 
cently been  hooked  up  by  a  German 
wireless  company.  The  height  of  the 
mountains  between  the  two  stations  is 
nearly  20,000  feet. 


carborundum  detector  and  four  dry  cells. 
No  tuning  coil  is  needed  owing  to  the 
very  short  wave  length  which  is  used  in 
this  case  and  this  is  widely  different  from 
what  other  posts  use  so  that  there  is  no 
trouble  from  interference. 


Wireless  Antenna  for 
Balloons 


Knapsack  Wireless  Outfit 

The  new  Marconi  knapsack  wireless 
outfit  is  one  which  will  often  be  useful  in 
army  work,  and  it  can  be  used  for  signal- 
ling where  a  heavy  plant  could  not  be  em- 
ployed.    It  has  about  a  ten  mile  ran 


A  German  inventor,  H.  Mosler,  has 
"been  engaged  on  the  question  of  wireless 
telegraphy  from  spherical  balloons  or  air- 
ships, and  makes  some  improvements  in 
the  method  of  mounting  the  aerial  wire 
around  the  body  of  the  balloon.  As  be- 
fore, he  encircles  the  balloon  by  throw- 
ing a  loop  of  wire  over  it  so  that  the 
two  ends  of  the  wire  come  down  into  the 


KNAPSACK  WIRELESS  OUTFIT  READY  FOR  THE  MARCH 


and  the  whole  outfit  is  carried  in  knap- 
sacks strapped  to  the  backs  of  the  sol- 
diers, the  complete  set  being  carried  by 
four  men,  each  with  a  20  to  30  pound 
load.  The  first  man  takes  the  mast  and 
the  battery,  the  second  the  wire  gauze 
network  which  is  unrolled  out  upon  the 
ground  to  serve  as  an  earth  connection, 
while  the  third  man  has  the  transmitter 
and  receiver.  The  aerial  gear  is  con- 
tained in  the  fourth  knapsack.  An  alum- 
inum tube  mast  about  30  feet  high  acts 
to  hold  umbrella  wires  going  down  to 
ground  pegs. 

Separate  flat  boxes  contain  the  trans- 
mitter and  the  receiver,  the  latter  having  a 


basket,  but  instead  of  attaching  the  wire 
to  the  network,  he  first  mounts  the  wire 
upon  a  band  of  stout  canvas  and  then 
fixes  the  band  to  the  balloon  network  in 
a  suitable  way.  One  advantage  is  that 
there  is  no  danger  that  the  wire  will 
cause  damage  to  the  balloon  by  cutting 
it.  Again,  he  mounts  the  wire  loop  not 
directly  over  the  middle,  but  towards  one 
side  of  the  balloon,  so  that  the  wires  come 
into  the  basket  on  one  side  and  are  far 
away  from  the  gas  valve  so  that  there  is 
less  danger  of  setting  fire  to  the  gas  by 
sparks.  The  antenna  is  completed  by  a 
wire  which  hangs  down  from  the  basket. 
— Elektrotechnische  Zeitschrift,  Berlin. 


How  to  Comply  with  the  New  Wireless  Law 


Standard  Experimental  Equipment  in 
Accordance  with  Regulations 

By  PHILLIP  E.  EDELMAN 


As  a  direct  result  of  considerable 
agitation,  pro  and  con,  wise  and  foolish, 
a  wireless  bill  has  at  last  been  enacted 
into  law.  The  bill  (S.  6412)  was  passed 
by  the  Senate  on  May  7th,  by  the  House 
on  August  9th,  and  signed  by  President 
Taft  on  August  17th.  It  goes  into  ef- 
fect after  90  days,  or  November  17th, 
1912. 

There  is  no  cause  for  alarm,  however, 
because  the  bill,  while  defining  the  rights 
of  experimenters  or  amateurs,  does  not 
deny,  curb,  or  otherwise  prohibit  experi- 
mental stations,  provided  that  the  simple 
defined  limits  are  observed.  The  portions 
of  the  act  which  directly  concern  the  ex- 
perimenter, boiled  down  to  their  brief- 
est forms  are : 

1.  The  law  recognizes  the  experi- 
menter, gives  him  rights,  and  a  license 
will  be  issued  without  cost  upon  appli- 
cation to  the  Secretary  of  Commerce  and 
Labor,  provided  that, 

2.  The  experimenter  does  not  use  a 
wave  length  over  200  meters  long  for 
transmission  nor  a  greater  power,  in 
either  a  coil  or  transformer,  than  one  K. 
W.  if  he  is  farther  than  five  nautical 
miles  away  from  a  government  station, 
or  not  more  than  y2  K.  W.  if  he  is  with- 
in five  nautical  miles  of  a  government 
station. 

3.  However,  experimenters  having 
apparatus  which  is  not  powerful  enough 
to  transmit  farther  than  the  boundaries 
of  the  State  in  which  the  station  is  lo- 
cated, need  not  take  out  a  license  unless 
they  desire  to  do  so.  For  instance,  a  sta- 
tion located  in  the  heart  of  Texas  need 
not  take  out  a  license  provided  that  sta- 
tions in  other  states  cannot  receive  the 
messages  which  it  sends.  Experimenters 
living  near  the  border  of  another  State, 


however,  will  have  to  obtain  a  license  or 
else  use  very  weak  power. 

4.  It  is  not  necessary  to  have  a  li- 
cense for  a  receiving  station  only,  pro- 
vided that  you  do  not  receive  messages 
from  another  state.  The  inter-state  fea- 
ture is  particularly  emphasized  in  the  bill. 

5.  While  the  experimenter  is  limited 
to  the  low  wave  length  and  power,  the 
Secretary  of  Commerce  and  Labor  has 
considerable  latitude,  and  while  he  can- 
not refuse  to  license  stations  complying 
with  the  act,  he  can  waive  the  provisions 
in  special  cases.  Permission  may  be  had 
upon  proper  application,,  showing  why 
additional  power  and  wave  length  are  de- 
sired, to  use  a  high  wave  length  or  power. 

6.  The  experimenters  must  use  sharp 
and  pure  waves.  This  means  that  the 
stations  must  be  very  sharply  tuned. 

7.  The  operator  must  preserve  the 
secrecy  of  all  messages  sent  or  received 
upon  penalty  of  forfeiting  his  license. 

8.  The  penalty  for  sending  a  false 
message  of  any  kind,  will  be  a  fine  up 
to  $1,000  or  imprisonment  up  to  two 
years,  or  both. 

9.  The  penalty  for  sending  out  a  false 
distress  signal  will  be  a  fine  up  to  $2,500 
or  imprisonment  for  five  years  or  both. 

10.  The  operation  of  wireless  instru- 
ments for  either  sending  or  receiving, 
except  as  before  stated,  without  a  license, 
will  be  punishable  by  a  fine  of  not  more 
than  $500  and  the  forfeiture  of  the  ap- 
paratus. 

These  are  the  main  requirements  of 
the  law  as  far  as  the  experimenter  is  con- 
cerned. The  Secretary  of  Commerce  and 
Labor  will  very  likely  have  directions 
and  information  ready  within  a  short 
time.  A  copy  of  the  bill  can  probably  be 
had  from  your  congressman.  Mr.  E.  T. 
Chamberlain,  the  Commissioner  of  Navi- 


no 
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gation,  will  very  likely  have  charge  of  the 
matter.  Under  date  of  August  13,  1912, 
he  advises  the  writer  that  the  matter  of 
licensing  the  stations  has  not  yet  been 
determined.  He  states,  "It  is  probable, 
however,  that  it  will  be  carried  out  either 
through  wireless  inspectors  or  collectors 
of  customs.  No  fee  will  be  charged  for 
the  license." 

The  license,  being  free,  is  even  ad- 
vantageous to  experimenters.  All  that  is 
necessary  and  required  is  that  the  simple 
provisions  be  strictly  adhered  to.  In  fact, 
Richard  Roe,  Jr.,  who  may  only  be  thir- 
teen years  old  or  so,  may  well  feel  proud 
of  the  certificate,  and  the  title  "Licensed 
Operator."  Manufacturers  of  experi- 
mental apparatus  and  supply  houses  need 
feel  no  alarm  as  the  interest  in  the  mat- 
ter will  not  lag  on  account  of  this  act. 
Experimenters,  however,  must  abandon 
hit  and  miss  apparatus  and  either  adopt 
or  revise  their  present  apparatus  to  con- 
form to  the  requirements.  The  object 
of  the  present  article  is  to  show  how  this 
may  be  done. 

GENERAL  PRINCIPLES. 

The  first  item  to  receive  attention  is 
the  matter  of  the  low  wave  length  and 
power.  While  this  low  wave  length  will 
eliminate  the  interference  between  com 
mercial  and  private  stations,  the  inter- 
ference between  the  private  stations 
themselves  will  not  be  materially  im- 
proved even  when  sharply  tuned  appara- 
tus is  used.  The  low  wave  lengths  are 
more  difficult  to  manipulate  for  selective 
purposes  than  the  longer  wave  lengths. 
The  experimenter,  then,  must  use  an 
even  increased  amount  of  skill  in  work- 
ing with  his  apparatus.  When  a  number 
of  stations  are  all  working  at  approxi- 
mately a  200  meter  wave  length,  it  will 
be  practically  impossible  to  greatly  lower 
the  wave  length,  and  the  use  of  a  higher 
wave  length  to  escape  from  interference 
is  restricted  to  the  commercial  installa- 
tions. Where  interference  of  this  nature 
is  very  bad  a  system  of  time  will  have  to 
be  provided  so  that  every  station  may 
have  a  chance.    Stations  in  isolated  parts 


of  the  country  where  there  are  few  if  any 
other  stations  may  continue  as  before 
without  particular  concern  over  the  act. 
The  low  wave  length  necessitates  the  use 
of  the  low  power  because  the  larger 
power  transformers  and  coils  require  a 
condenser  of  a  size  which  prevents  the 
use  of  a  low  wave  length.  This  is  an  ad- 
vantage in  many  respects  as  experiment- 
ers are,  or  have  been,  in  the  habit  of 
using  too  much  power  for  their  purposes. 
The  use  of  a  low  wave  length,  however, 
restricts  the  transmitting  range  consid- 
erably, because  the  low  wave  lengths  are 
subject  to  much  more  absorption.  This 
effect  will  be  particularly  marked  during 
the  summer  months,  and  particularly 
when  the  station  is  in  the  vicinity  of  con- 
siderable foliage,  hills  or  other  irregu- 
larities of  the  earth. 

With  good  tuning,  however,  a  small 
station  can  be  made  to  give  equal  or 
even  greater  results  than  a  large  pow- 
ered station  poorly  tuned.  The  experi- 
menter can  easily  expect  a  range  of  one 
mile  for  every  ten  watts  provided  the 
distance  is  not  over  50  miles  or  so,  but 
greater  distances,  or  even  this  maximum 
distance,  are  not  to  be  expected  with 
short  wave  lengths  when  the  natural 
conditions  are  favorable  to  absorption. 
Then,  too,  the  use  of  short  wave  lengths 
makes  the  "tuning  out"  of  natural  dis- 
turbances such  as  static  more  difficult, 
since  the  latter  are  best  eliminated  on  the 
short  wave  side  of  the  circuit.  The 
writer  believes  that  the  standard  200 
meter  wave  length  will  operate  most  ef- 
ficiently with  stations  up  to  }4  K.  W., 
as  although  a  greater  range  may  be  ex- 
pected by  a  one  K.  W.  station  properly 
tuned,  the  increase  will  be  far  from  a 
direct  proportion.  We  shall  now  con- 
sider the  several  parts  for  a  standard 
200  meter  station  in  some  detail,  assum- 
ing that  the  reader  has  some  previous 
knowledge  of  the  relations,  principles 
and  construction  of  wireless  apparatus.* 

*For  a  detailed  account  giving  the  construction 
and  operation  of  standard  apparatus  in  accord- 
ance with  the  new  law  the  reader  is  referred  to 
"Experimental  Wireless  Stations,"  soon  to  be  pub- 
lished bv  the  author.  See  also,  back  numbers  of 
this 
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An  aerial  to  cooperate  with  a  200 
meter  set  must  not  have  an  effective 
length  of  over  120  or  125  feet.  As  the 
effective  length  includes  the  lead-ins  and 
ground-lead  if  of  appreciable  length, 
the  height  for  a  standard  aerial  cannot 
very  well  exceed  60  feet.  The  effective 
length  of  an  aerial  is  the  total  distance 
from  the  instruments  to  the  aerial 
proper,  plus  the  length  of  the  aerial  it- 
self. The  actual  length  of  the  aerial 
itself  cannot  therefore  exceed  75  feet. 
The  flat  top  type  will  perhaps  be  best 
to  adopt  for  the  purpose  of  standardiza- 
tion, the  T  type  being  preferred.  A  di- 
rective aerial  is  also  desirable.  The 
short  length  can  be  compensated  for  to 
a  certain  extent  by  the  use  of  a  large 
capacity.  This  is  accomplished  by  using 
a  greater  number  of  antenna  wires,  and 
while  the  capacity  does  not  increase  in  a 
direct  ratio,  this  method  is  effective.  The 
capacity,  however,  must  not  be  greater 
than  the  given  set  can  stand.  Using  a 
No.  12  copper  wire  as  a  standard  for  the 
aerial  conductor,  three  strands  should  be 
provided  for  all  stations  up  to  100  watts. 
(Figure  a  1"  coil  at  100  watts)  and  an 
additional  conductor  should  be  provided 
for  each  additional  100  watts.  The  wires 
should  be  spaced  at  least  two  feet  apart, 
all  joints  should  be  soldered,  and  the 
aerial  supports  should  be  preferably  of 
the  same  height,  i.  e.,  50  or  60  feet  at 
both  ends.  Such  an  aerial  will  be  nicely 
proportioned,  have  sufficient  capacity, 
and  have  very  little  resistance.  The 
large  capacity  is  an  advantage  in  that 
the  transmitted  energy  is  more  intense, 
provided  of  course  that  the  remainder  of 
the  station  is  balanced  accordingly.  It 
is  important  that  the  aerial  be  well  insu- 
lated, as  leakage  cannot  be  afforded. 

The  lead-in  should  have  an  equal  car- 
rying capacity  to  correspond  with  the 
capacity  of  the  aerial.  Thus  if  the  aerial 
has  four  strands  of  No.  12  wire  spaced 
two  feet  apart,  the  lead-in  should  consist 
of  four  strands  of  No.  12  wire  twisted 
together   and   connected    to    the    aerial 


wires.  The  lead-in  should  be  very  short 
and  direct  as  this  is  an  important  factor 
in  securing  sharp  tuning.  It  should  be 
very  well  insulated,  particularly  at  the 
point  where  it  enters  the  operating  room. 
The  effective  length  of  an  aerial  should 
be  made  0.6  of  the  wave  length.  Thus 
for  a  wave  length  of  200  meters,  the  ef- 
fective length  should  be  120  feet.  This 
is  obtained  from  a  simple  calculation 
which  need  not  be  repeated  here.  When 
the  aerial  is  75  feet  long,  the  lead-in  can 
not  be  over  45  feet  long,  and  must  even 
be  less  when  the  ground  wire  leading  to 
the  water  pipes  or  other  ground,  is  of 
appreciable  length.  The  aerial  must  be 
shortened  or  other  equalization  made  if 
this  does  not  fit  in  your  particular  case. 
This  leaves  a  margin  of  some  40  or  50 
meters  for  tuning  purposes,  preferably 
using  a  standard  helix  or  oscillation 
transformer. 

This  aerial  may  be  used  for  both  send- 
ing and  receiving  in  short  wave  lengths, 
a  longer  aerial  being  desirable  for  receiv- 
ing alone.  The  experimenter  is  not  lim- 
ited as  to  the  receiving  wave  length 
which  he  may  employ,  and  for  this  rea- 
son a  duplex  aerial  arrangement  is  de- 
sirable. Those  having  large  aerials  at 
the  present  time  can  leave  same  for 
receiving  purposes  only,  erecting  a 
shorter  aerial  for  transmitting  purposes. 
It  is  always  desirable  to  make  the  second 
aerial  so  that  the  least  energy  will  be  ab- 
sorbed by  the  large  receiving  aerial.  This 
is  best  accomplished  by  placing  the  trans- 
mitting aerial  at  right  angles  to  the  re- 
ceiving aerial,  and  well  insulated  from  it. 
There  is  one  other  method  of  securing  a 
low  wave  length  by  the  use  of  series 
capacity,  which  will  be  taken  up  later. 

THE   TRANSFORMER   OR   SPARK    COIL. 

It  will  be  understood  that  the  use  of  a 
good  ground  is  essential  to  the  success  of 
a  wireless  station,  so  this  item  will  not 
be  considered.  The  matter  of  the  power 
to  use  is  worthy  of  attention.  If  a  spark- 
coil  is  used,  standardization  is  not  as  easy 
ns  with  a  transformer,  as  the  proper 
capacity  to  use  for  a  given  coil  is  much 
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more  difficult  to  determine.  A  trans- 
former is  to  be  preferred  for  this  and 
other  reasons.  Now  it  will  be  under- 
stood that  the  source  of  power,  the  fre- 
quency, and  the  secondary  discharge 
voltage  of  the  transformer,  determine 
the  capacity  of  the  transmitting  con- 
denser, and  that  this  condenser  in  turn 
determines  the  wave  length  of  the  pri- 
mary or  condenser  circuit  for  efficiency, 
which  in  turn  determines  the  transmit- 
ting wave  length  of  the  station.  The 
transformer  and  condenser  must  there- 
for receive  attention  first.  They  form 
the  heart  of  the  transmitting  station.  A 
one  K.  W.  transformer  requires  a  larger 
condenser,  other  conditions  remaining 
the  same,  than  a  J^  K.  W.  station.  This 
means  that  for  a  standard  200  meter 
wave  length,  less  inductance  can  be  used 
in  the  primary  or  condenser  circuit  with 
a  one  K.  W.  set  than  with  a  ^  K.  W. 
set,  since  the  product  of  the  capacity 
and  the  inductance  of  the  circuit  deter- 
mines the  wave  length.  Now  a  one  K. 
W.  set  can  have  only  very  little  induc- 
tance in  circuit  if  the  200  meter  wave  is 
to  be  retained  with  an  efficient  condenser 
for  the  transformer,  which  means  prac- 
tically that  a  one  K.  W.  set  will  not 
operate  with  as  great  efficiency,  other 
conditions  remaining  the  same,  as  a  /2 
K.  W.  set  will  with  a  wave  length  of  200 
meters.  Of  course  if  efficiency  is  of  sec- 
ondary importance,  the  one  K.  W.  set 
will  transmit  farther  when  adjusted  to 
resonance  than  the  Yi  K.  W.  set  in 
most  cases.  One  of  the  regulations  of 
the  bill  requires  that  all  stations  use 
only   sufficient   power    to   transmit   the 

S  business  at  hand  to  the  desired  station, 
so  that  excessive  power  is  really  unneces- 
sary for  the  average  station.  Nearly 
every  experiment  which  can  be  carried 
on  in  the  art,  with  the  possible  exception 
of  absorption  tests,  can  be  carried  on  with 
power  of  j4  K.  W.  or  less. 

CAPACITY  REQUIRED  FOR  GIVEN  SET. 

In  this  and  other  calculations  to  be 
given,  there  is  nothing  difficult  or  which 
is  not  within  the  limitations  of  every 


reader.  The  formulas  have  been  simpli- 
fied so  that  little  more  than  simple  arith- 
metic is  required.  The  amount  of 
capacity  needed  for  the  transmitting  con- 
denser depends  on  three  things,  as  fol- 
lows: 

1.  The  power  in  watts  supplied  to  the 
condenser. 

2.  The  frequency  or  number  of 
sparks  per  second. 

3.  The  secondary  discharge  voltage. 
Now  with  a  transformer  the  power  in 

kilowatts  (1,000  watts=i  K.  W.)  sup- 
plied to  the  condenser  may  be  repre- 
sented by  P.  With  an  ordinary  spark 
gap  and  the  proper  capacity,  properly  ad- 
justed, the  condenser  charges  to  a  spark- 
ing potential  once  each  half  cycle.  (The 
natural  spark  rate  is  thus  twice  the  natu- 
ral frequency,  as  120  times  per  second 
if  the  primary  frequency  is  60  cycles, 
etc.)  Now  when  the  condenser  and 
spark  gap  are  arranged  so  that  the  con- 
denser is  charged  to  a  sparking  potential 
once  each  half  cycle,  the  power  (P)  in 
kilowatts  is  equal 
nCV2 

to   in  which  n  represents  the  fre- 

1,000 
quency  (as  60  to  25  cycles),  C  the  ca- 
pacity of  the  condenser  in  farads,  V  the 
potential  in  volts  to  which  the  condenser 
is  charged  at  the  time  the  spark  begins. 

This  formula  is  readily  simplified  to 
the  following  form,  which  we  will  use 
hereafter : 

1, 000 X  Power  in  K.  W., 

C=  ■   the  let- 

nV2 
ters  representing  the  same  items  as  be- 
fore. 

Now  when  the  power,  the  number  of 
cycles  per  second,  and  the  voltage  to 
which  the  condenser  is  to  be  charged  are 
known,  the  required  capacity  can  easily 
be  found  from  this  formula.  It  will  be 
evident  that  the  higher  the  frequency, 
the  less  will  be  the  needed  capacity,  so 
that  for  the  same  output  a  smaller  ca- 
pacity may  be  used  for  60  cycles  than  for 
25  cycles,  and  so  on.    For  larger  power 
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stations  it  is  an  advantage  to  use  a  higher 
frequency.  To  illustrate  the  use  of  the 
formula : 

Suppose  that  the  station  has  been  de- 
termined and  found  to  have  a  range  of 
25  miles,  using  a  J4  K.  W.  transformer, 
operated  on  a  lighting  circuit,  primary 
voltage  no,  frequency  60  cycles,  second- 
ary voltage  20,000.  Substituting  these 
values  in  the  formula  we  get — 

1,0001%  l,000x.25 

~  60x20,000x20,000  ~~  60x400,000,000  _ 
.25 

=.0000000105    farad    (approximate- 

24,000,000 

iy)- 

On  account  of  the  large  unit  repre- 
sented by  a  farad,  wireless  capacities  are 
invariably  calculated  in  microfarads,  a 
microfarad  being  one  i,ooo,oooth  of  a 
farad.  Therefore,  to  change  the  result 
to  microfarads,  the  answer  is  multiplied 
by  1,000,000,  giving  a  result  in  this  case 
of  .0105  microfarad. 

The  calculation  is  really  very  simple 
and  is  sufficiently  accurate  for  all  experi- 
mental purposes.  We  shall  see  how  a 
condenser  is  built  to  secure  a  desired  ca- 
pacity a  little  later. 

On  acount  of  the  lack  of  uniformity  in 
spark  coils  now  on  the  market  it  is  dif- 
ficult to  determine  the  proper  capacity  to 
use  beforehand.  The  following-  table 
will  be  found  sufficiently  accurate  for  the 
average  coil. 

Table  of  capacities  required  for  con- 
denser when  spark  coils  are  used: 
Length  of  Capacity  in 

Sparks  in  inches  Microfarads. 

*4 001 

]/2 002 

1 004 

2 008 

3 012 

4 016 

These  values  are  approximate  and  will 
vary  according  to  the  coil  used. 

A  more  satisfactory  method  when 
spark  coils  are  employed  is  to  use  a 
variable  step  by  step  condenser  in  which 
the  capacity  of  each  plate  is  known.  This 


capacity  may  be  found  from  a  formula 
which  will  be  given  a  little  later. 

It  will  be  obvious  from  the  foregoing 
formula  that  when  a  low  potential  is 
used,  the  capacity  must  be  relatively 
large,  and  that  if  a  high  potential  is  used 
the  capacity  will  be  correspondingly 
small.  In  practice  the  transformer  used 
generally  has  a  potential  of  from  15,000 
volts  for  J4  and  y2  K.  W.  to  perhaps 
30,000  or  more  for  the  larger  sizes. 
There  is  no  material  gain  in  the  amount 
of  dielectric  material  whether  or  not  a 
high  or  low  voltage  is  employed  since  a 
corresponding  increase  in  thickness  for 
the  dielectric  is  necessary  to  withstand 
the  higher  voltage  without  a  breakdown. 
An  increase  in  frequency  then  is  the 
only  factor  which  materially  affects  the 
size  of  a  given  condenser. 

In  estimating  the  voltage  to  substitute 
in  the  formula,  it  is  customary  to  allow 
15,000  volts  to  the  centimeter  of  spark 
length,  one  inch  being  2.54  centimeters, 
since  this  is  a  fair  value  for  a  heated  and 
ionized  spark  gap. 

Now,  with  the  condenser  and  trans- 
former decided  upon,  the  inductance  for 
the  primary  or  condenser  circuit  is  the 
next  item  to  work  out.  As  will  presently 
be  shown,  the  wave  length  of  the  con- 
denser circuit  is  varied  by  the  amount  of 
capacity  and  inductance  in  the  circuit, 
and  since  the  capacity  is  preferably  a 
fixed  value  (wireless  apparatus  manu- 
facturers generally  supply  a  fixed  con- 
denser of  the  proper  dimensions  to  begin 
with),  the  amount  of  inductance  used 
will  decide  the  wave  length,  in  most 
cases.  Before  proceeding  further,  the 
method  of  determining  the  wave  length 
must  be  understood.  This  involves  only 
simple  mathematics  and  can  easily  be 
mastered  by  a  careful  reading,  together 
with  the  working  of  a  few  problems,  if 
it  is  not  already  familiar  to  the  readers. 

CALCULATION    OF    WAVE    LENGTH. 

Wave  length  is  expressed  in  the 
metric  system  as  a  certain  number  of  me- 
ters long.  Now,  feet  can  easily  be 
changed  into  meters  by  dividing  the  mini- 
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ber  of  feet  by  3.281  (one  meter  being 
39.37  inches).  If  we  had  a  universal 
system  of  measurement  this  constant 
translation  would  be  saved. 

The  formula  for  wave  length  is : 

Wave  length  (A)=vx27rV  LC,  (A) 
being  a  symbol  for  wave  length,  v  the 
velocity  of  light  in  meters  or  3X 
100000000  meters  in  one  second,  L  the 
inductance  in  henrys,  and  C  the  capacity 
in  farads.    71=3.1416. 

Wave  length=30o,ooo,ooox2x3.i4i6V 
LxG=i, 884,960,000  times  the  square 
root  of  the  product  of  L  and  C,  or 
1,884.96  times  the  square  root  of  the 
product  of  L  and  C,  expresed  in  micro- 
henrys  and  microfarads,  respectively. 
(.000001  farad  being  one  microfarad, 
and  .000001  henry  being  one  micro- 
henry.) 

Now  for  a  given  wave  length,  the 
product  of  L  and  C  will  be  a  constant 
quantity  so  that  if  the  capacity  C  is 
large,  L  will  be  correspondingly  small, 
or  if  the  inductance  L  is  large,  C  will  be 
small.  The  quantity  (LC)  varies  as  the 
square  of  the  wave  length  so  that  if  the 
wave  length  is  to  be  doubled  (LC)  must 
be  four  times  as  great,  and  so  on. 

It  will  be  noted  from  the  formula  that 
there  are  three  items  to  be  filled  in  by 
numerical  quantities.  If  any  two  are 
known,  the  value  for  the  other  one  may 
be  readily  found.  Thus,  if  a  wave  length 
of  200  meters  is  desired  with  the  use  of 
the  .0105  microfarad  condenser  already 
calculated  for  the  }4  K.  W.  set  taken  as 
an  illustration,  the  necessary  inductance 
can  readily  be  found.  Or  if  both  the  in- 
ductance and  capacity  are  known,  the 
wave  length  is  readily  determined.  In 
order  to  still  further  simplify  the  formula 
so  that  it  will  not  be  necessary  to  extract 
the  square  root  of  (LC)  it  may  be  ex- 
pressed, 
Wave  length 

=LxC  (expressed  in 


Using  this   formula   for   the   case   at 
hand,  and  expressing  L  and  C  directly 
in  microhenrys  and  microfarads  respec- 
tively, 
I       200        2 

=Lx.oio";. 

|_  1,884.96  _ 

(.io6i)2=Lx.oio5. 

.01  I257=Lx.oio5  for  the  case  at  hand, 
that  is, 

.011252    .011257 

L= = =1.072    microhen- 

C  .0105 

rys  approximately,  that  is,  to  obtain  a 
wave  length  of  200  meters  when  the  in- 
ductance is  an  unknown  quantity  and  the 
capacity  is  .0105  microfarads,  the  form- 
ula gives  1.072  microhenrys  as  the 
proper  amount  of  inductance. 

When  the  wave  length  is  fixed  at  200 
meters,  the  formula  may  be  greatly  sim- 
plified to  LxO=.oii257. 

This  article  will  be  concluded  in  the 
next  issue,  giving  directions  for  calculat- 
ing transmitting  condenser,  inductance, 
standard  helix  and  spark  gap. — Editorial 
note. 


Directory  of  Wireless  Clubs 

This  directory  of  amateur  wireless  clubs  and 
associations  will  be  published  each  month.  When 
a  new  club  is  formed  the  names  of  the  officers, 
also  the  street  address  of  the  secretary,  should 
be  forwarded  to  us  at  once.  Any  changes  that 
should  be  made  in  the  directory,  when  desig- 
nated by  an  official  of  a  club,  will  be  made  in 
the  next  issue  after  receipt  of  such  advice. 


584,960,000 

henrys  and  farads  respectively.  It  might 
be  well  to  jot  down  or  memorize  this 
formula  as  it  is  used  repeatedly. 


Aerogram  Club. — J.  Stedman,  President ;  A.  Hay- 
ward  Carr,  Chairman  Board  of  Directors ;  Albert  S. 
Hayward,  Treasurer ;  Donald  P.  Thurston,  Secre- 
tary ;  Walter  B.  Clarke,  17  May  St.,  Newport,  R.  I., 
Corresponding  Secretary. 

Aerograph  Club  of  Richmond,  Ind. — H.  J.  True- 
blood,  President ;  Richard  Gatzek,  Vice  President ; 
James  Pardieck,  320  South  8th  St.,  Richmond,  Ind., 
Secretary. 

Aero  Wireless  Club. — A.  Garland,  President ; 
W.  Ladley,  Vice  President ;  D.  Beard,  Napa,  Calif., 
Secretary  and  Treasurer. 

Allegheny  County  (Pa.)  Wireless  Association. — 
Arthur  O.  Davis,  President ;  Theodore  D.  Richards, 
Vice  President ;  James  Seaman,  Leetsdale,  Pa., 
Secretary  and  Treasurer. 

Alpha  Wireless  Association. — L.  L.  Martin, 
President ;  F.  A.  Schaeffer,  Vice  President :  G.  P. 
Girton,  Box  57,  Valparaiso,  Ind.,  Secretary  and 
Treasurer. 

Amateur  Wireless  Association  of  Schenectady, 
N.  Y. — D.  F.  Crawford,  President;  L.  Beebe, 
Vice  President;  C.  Wright,  Treasurer;  L.  S.  Up- 
hoff,  122  Ave.  "B,"  Schenectady,  N.  Y.,  Secretary. 

Amateur  Wireless  Club  of  Geneva  (N.  Y.). — 
H.  B.  Graves,  Jr.,  President;  C.  Hartman,  Vice 
President ;  L.  Reid,  Treasurer  ;  Benj.  Merry,  148 
William  St.,  Geneva,  N.  Y.,  Secretary. 

Arkansas  Wireless  Association. — G.  A.  Rauch, 
President;  Edward  Vaughn,  2622  State  St.,  Little 
Rock  Ark.,  Secretary  and  Treasurer. 
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Berkshire  Wireless  Club. — Warren  A.  Ford, 
President ;  William  Yarkee,  Vice  President ; 
Charles  Hodecker,  Treasurer ;  Jas.  H.  Ferguson, 
18  Dean  St.,  Adams,  Mass.,  Secretary. 

Canadian  Central  Wireless  Club. — Alexander 
Poison,  President ;  Stuart  Scorer,  Vice  President ; 
Benj.  Lazarus,  P.  O.  Box  1115,  Winnipeg,  Mani- 
toba, Can.,  Secretary  and  Treasurer. 

Cardinal  Wireless  Club. — K.  Walthers,  Presi- 
dent; F.  Dannenfelser,  Vice  President;  Miss  A.- 
Peterson, South  Division  High  School,  Milwau- 
kee,  Wis.,   Secretary. 

Chester  Hill  Wireless  Club. — Waller  Morgan, 
President ;  Richard  D.  Zucker,  46  Clinton  Place, 
Mt.   Vernon,   N.   Y.,   Secretary  and  Treasurer. 

Chicago  Wireless  Association. — John  Walters, 
Jr.,  President ;  E.  J.  Stien,  Vice  President ;  C. 
Stone,  Treasurer ;  F.  D.  Northland,  Secretary ; 
R.  P.  Bradley,  4418  South  Wabash  Ave.,  Chicago, 
111.,  Corresponding   Secretary. 

Colorado  Wireless  Association. — William  Caw- 
ley,  President ;  Thomas  Ekren,  Vice  President ; 
W.  F.  Lapham,  1545  Milwaukee  St.,  Denver,  Colo., 
Secretary-Treasurer. 

Custer  Wireless  Club.— Franklin  Webber,  Presi- 
dent ;  Fred  Cross,  Vice  President ;  Oakley  Ashton, 
Treasurer;  Walter  Maynes,  438  Custer  Ave.,  Los 
Angeles,  Cal.,  Secretary. 

De  Kalb  Radio-Transmission  Association. — Bruce 
Lundberg,  President ;  Walter  Bergendorf,  Vice- 
President  ;  De  Estin  Snow,  Treasurer ;  Bayard 
Clark,  205  Augusta  Ave.,  De  Kalb,  111.,  Secretary. 
Fargo  Wireless  Association. — Kenneth  Hance, 
President ;  John  Bathrick,  Vice-  President ;  Earl  C, 
Reineke,  518  9th  St.,  Fargo,  N.  D.,  Secretary. 

Forest  Park  School  Wireless  Club — W.  S.  Rob- 
inson, Jr.,  President;  William  Crawford,  R.  F.  D. 
No.  1,  Springfield,  Mass.,  Secretary. 

Frontier  Wireless  Club.— Chas.  B.  Coxhead, 
President ;  John  D.  Camp,  Vice  President ;  Frank- 
lin J.  Kidd,  Jr.,  Treasurer ;  Herbert  M.  Graves, 
458  Potomac  Ave.,  Buffalo,  N.  Y.,  Secretary. 

Geneva  Wireless  Club. — Charles  B.  Hartman, 
President ;  Charles  Smith,  Vice-President ;  Benja- 
min Merry,  Treasurer  ;  Henry  B.  Graves,  Jr.,  448 
Castle  St.,   Geneva,  N.  Y.,  Secretary. 

Gramercy  Wireless  Club. — James  Piatt,  Presi- 
dent ;  John  Gebhard,  Vice  President ;  John  Diehl, 
Treasurer;  John  Jordan,  219  East  23d  St.,  New 
York,  N.  Y.,  Secretary. 

Greenfield  Wireless  Association. — Edward  M. 
Wolfe,  President  and  Corresponding  Secretary, 
4125  Haldane  St.,  Pittsburgh,  Pa. 

Hannibal  (Mo.)  Amateur  Wireless  Club. — 
Charles  A.  Cruickshank,  President ;  J.  C.  Rowland, 
Vice  President :  William  Youse,  Treasurer ;  G.  G. 
Owens,  1306  Hill  St.,   Hannibal,  Mo.,  Secretary. 

Haverhill  (Mass.)  Wireless  Association — Riedel 
G.  Sprague,  President  ;  Charles  Farrington,  Vice 
President ;  Leon  R.  Westbrook,  Haverhill,  Mass., 
Secretary  and   Treasurer. 

Hobart  Wireless  Association. — Asa  Bullock, 
President;  Charles  Clifford,  Hobart,  Ind.,  Secre- 
tary. 

Independence  Wireless  Association. — Boyce  Mil- 
ler, President ;  Ralph  Elliott,  Secretary ;  Joseph 
Mahan,  214  South  Sixth  St.,  Independence,  Kan., 
Vice  President. 

Independent  Wireless  Transmission  Co. — Harlan 
A.  Eveleth,  72  Gray  St.,  Arlington,  Mass.,  Sec- 
retary. 

Jonesville  Wireless  Association.— Frederic  Wet- 
more,  President ;  Webb  Virmylia,  Vice  President ; 
Richard  Hawkins,  Treasurer ;  Merritt  Green,  Lock 
Box  82,   Jonesville,   Mich.,   Secretary. 

Lake  View  Wireless  Club. — E.  M.  Fickett,  Presi- 
dent ;  R.  Ludwlg,  Treasurer ;  R.  F.  Becker,  1439 
Winona  Ave.,  Chicago,  111.,  Secretary. 

Long  Beach  Radio  Research  Club. — Bernard 
Williams,  555  E.  Seaside  Bvd.,  Long  Beach,  Calif., 
Secretary. 

Manchester,  (N.  H.)  Radio  Club.— Homer  B. 
Lincoln,  President ;  Clarence  Campbell,  Vice  Presi- 
dent ;  Elmer  Cutts,  Treasurer ;  Earle  Freeman, 
759  Pine  St.,  Manchester,  N.  H.,   Secretary. 

New  Haven  Wireless  Association. — Roy  E.  Wil- 
mot,  President ;  Arthur  P.  Seeley,  Vice  President ; 
Russell  O'Connor,  27  Vernon  St.,  New  Haven, 
Conn.,  Secretary  and  Treasurer. 

Northwestern  Wireless  Association  of  Chicago — 
Rolf  Rolfson,  President :  H.  Kunde,  Treasurer ; 
Edw.  G.  FglolT,  2729  Noble  Ave.,  Chicago,  HI., 
Recording  Secretary. 


Oakland  Wireless  Club. — H.  Montag,  President ; 
W.  L.  Walker,  Treasurer ;  W.  R.  Sibbert,  916 
Chester  St.,  Oakland,  Calif.,  Secretary. 

Oklahoma  State  Wireless  Association. — T.  E. 
Reid,  President ;  G.  O.  Sutton,  Vice-President ; 
Ralph  Jones,  Box  1448,  Muskogee,  Okla.,  Secretary 
and  Treasurer. 

Oregon  State  Wireless  Association. — Charles  Aus- 
tin, President ;  Joyce  Kelly,  Recording  Secretary  ; 
Edward  Murray,  Sergeant-at-Arms  ;  Clarence  Bisch- 
off,  Lents,  Ore.,  Treasurer  and  Corresponding  Sec- 
retary. 

Peterboro  Wireless  Club. — G.  B.  Powell,  Presi- 
dent ;  C.  V.  Miller,  Vice  President ;  E.  W.  Oke, 
263  Engleburn  Ave.,  Peterboro,  Ontario,  Can., 
Secretary   and   Treasurer. 

Plaza  Wireless  Club. — Paul  Elliott,  President ; 
Myron  Hanover,  156  E.  66th  St.,  New  York,  N. 
Y.,  Secretary  and  Treasurer. 

Pueblo   Wireless  Club. — L.   R.   Finke,   President; 

B.  C.  Howe,  Treasurer  ;  K.  G.  Hermann,  100  Board 
of  Trade,  Pueblo,  Colo.,   Secretary. 

Rockland  County  Radio  Wireless  Association. — • 
M.  V.  Bryant,  President ;  H.  I.  Sprott,  Treasurer  ; 
P.   Haeselbarth,   Nyak,   N.   Y.,   Secretary. 

Roslindale  (Mass.)  Wireless  Association. — O. 
Gilus,    President ;    E.    T.    McKay,    Treasurer ;    Fred 

C.  Fruth,  962  South  St.,  Roslindale,  Mass.,   Secre- 
tary. 

Sacramento  Wireless  Signal  Club. — E.  Rackliff, 
President ;  J.  Murray,  Vice  President ;  G.  Ban- 
vard,  Treasurer ;  W.  E.  Totten,  1524  "M"  St., 
Sacramento,  Calif.,  Secretary. 

Santa  Cruz  Wireless  Association. — Orville  John- 
son, President ;  Harold  E.  Sentor,  184  Walnut  Ave., 
Santa  Cruz,  Calif.,  Secretary  and  Treasurer. 

Southeastern  Indiana  Wireless  Association — R. 
F.  Vanter,  President :  D.  C.  Cox,  Vice  President 
and  Treasurer ;  H.  Hitz,  Fairmont,  Madison,  Ind., 
Corresponding  Secretary. 

Southern  Wireless  Association. — B.  Oppenheim, 
President ;  P.  Gernsbaclier,  1435  Henry  Clay  Ave., 
New  Orleans,  La.,   Secretary  and  Treasurer. 

Springfield  (Mass.)  Wireless  Association. — A.  C. 
Gravel,  President ;  C.  K.  Seely,  Vice  President  and 
Treasurer ;  D.  W.  Martenson.  Secretary ;  Club 
Rooms,   323  King  St.,   Springfield,   Mass. 

Spring   Hill   Amateur   Wireless    Association. — R. 

D.  Thiery,   President ;   H.   P.   Hood,  2nd,   2  Benton 
Road,    Somerville,   Mass.,   Secretary  and  Treasurer. 

St.  Paul  Wireless  Club. — Thos.  Taylor,  Presi- 
dent ;  L.  R.  Moore,  Vice  President  ;  E.  C.  Estes, 
Treasurer;  R.  H.  Milton,  217  Dayton  Ave.,  St. 
Paul,  Minn.,  Secretary. 

Tri-State  Wireless  Association. — C.  B.  DeLa- 
Hunt,  President ;  O.  F.  Lyons,  Vice  President ; 
T.  J.  M.  Daly,  Treasurer ;  C.  J.  Cowan,  Memphis, 
Tenn.,  Secretary. 

Waterbury  Wireless  Association. — Arthur  E. 
Hapeman,  President :  Walter  Lowell,  Treasurer ; 
H.  M.  Rogers,  Jr.,  65  Elizabeth  St.,  Waterbury, 
Conn.,   Secretary. 

Wireless  Association  of  British  Columbia. — 
Clifford  C.  Watson,  President ;  J.  Arnott,  Vice 
President ;  E.  Kelly,  Treasurer  ;  H.  J.  Bothel,  300 
Fourteenth  Ave.  E.,  Vancouver,  B.  C,  Correspond- 
ing Secretary. 

Wireless  Association  of  Canada. — W.  Fowler, 
President ;  E.  G.  Lunn,  Vice  President ;  W.  C. 
Schuur,  Secretary  and  Treasurer. 

Wireless  Association  of  Fort  Wavne. — Adolph 
Rose,  1326  E.  Wayne  St.,  Fort  Wayne,  Ind.,  Presi- 
dent and  Secretary. 

Wireless  Association  of  Montana.— Roy  Tvsel. 
President;  Elliot  Gillie,  Vice  President;'  Harold 
Satter,  309  South  Ohio  St.,  Butte,  Mont.,  Secretary. 

Wireless  Association  of  Savannah. — P.  C.  Bancs 
President ;  A.  A.  Funk,  Vice  President  :  H.  Jen- 
kins, Treasurer ;  L.  H.  Cole,  Cor.  Liberty  and 
Price   Sts.,    Savannah,   Ga.,    Secretary. 

Wireless  Club  of  Baltimore.— Harrv  Richards, 
President;  William  Pules,  Vice  President:  Outis 
Garret,  Treasurer  ;  Winters  Jones,  72S  North  Mon- 
roe St.   Baltimore.  Md..   Secretary. 

Wireless  Club  of  the  Shortridgo  Hish  School.— 
Robert  C.  Schimmel,  2220  N.  Penn '  St..  indian- 
apolis,  ind.,  President  ;  i;eorce  r.  ivpp  vice  resi- 
dent ;  Bayard  Brill,  Treasurer ;  Oliver  Hamilton. 
Secretary. 

ZanesviUc  Wireless  Association.— Charles  S 
Nir.vucU,  President  ;  Rudolph  (\  Kamphauscn.  105 
South  Seventh  St.,  ZaneSVlIle,  Ohio,  Secretarv- 
Treasurer. 
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Wiring  in  Damp  Places 


By  C.  B.  DAVIS 


In  wiring  in  damp  places  such  as  in 
dye-houses,  stables  and  breweries,  wires 
should  be  rubber  insulated,  and  separat- 
ed by  knobs  at  least  one  inch  from  the 
surface  wired  over.  Solid  knobs  are 
preferable  to  split  ones,  because  there  is 
more  liability  of  current  leakage  to  the 
screw  of  a  split  knob.  They  should  be 
separated  by  at  least  2^  inches  for  volt- 
ages up  to  300  and  four  inches  for 
voltages  up  to  600.  Greater  separations 
are  preferable.  Conductors  on  side 
walls  should  be  protected  preferably  with 
well  painted  wooden  boxing,  but  con- 
duit can  be  used.  Moulding  is  not 
permitted  in  damp  locations.  Sockets 
and  other  fittings  in  such  places  should 
be  designed  to  withstand  moisture. 

Where  conductors  cross  damp  pipes 
they  should  be  carried  over  rather  than 
under,  so  that  drippings  will  not  strike 
the  wires.  Porcelain  tubes,  securely 
taped  to  the  conductors,  should  be  placed 
on  the  conductors  over  the  point  where 
they  cross. 

Sockets  for  damp  places  should  be  of 
porcelain  or  hard  rubber,  or  composition 
weatherproof,  or,  as  they  are  sometimes 
called,  "waterproof,"  Fig.  I.  Unless 
made  up  on  fixtures  they  should  be  hung 
by  separate  stranded,  rubber  insulated 
wires,  not  smaller  than  No.  14  B.  &  S. 
gauge,  which  should  preferably  be 
twisted  together  when  the  pendant  is 
over  three  feet  long.  The  leads  fur- 
nished in  weatherproof  sockets  are  six  or 
eight  inches  long,  but  longer  ones  can 
be  supplied  on  special  order.    The  socket 


leads  should  be  soldered  direct  to  the 
circuit  wired  but  supported  independently 
of  them.  Fig.  2  shows  a  short  drop  and 
Fig.  3  a  long  one ;  both  figures  illustrate 
the  method  of  using,  cleats  to  remove  the 
stress  from  the  line  conductors.  Water- 
proof sockets  are  always  keyless.  Porce- 
lain sockets  are  easily  broken;  hence, 
although  their  use  is  not  formally  ap- 
proved by  the  underwriters,  brass-shell 
sockets  thoroughly  taped  and  coated  with 
waterproof  paint  are  sometimes  used. 
Where  not  liable  to  be  broken,  porcelain 
or  composition  sockets  are  the  best. 

Receptacles  for  damp  places  are  shown 
in  Fig.  4.  They  are  especially  designed 
to  withstand  moisture,  but  should  always 
be  supported  on  porcelain  knobs.  The 
rubber  insulated  leads  extend  six  or  eight 
inches  from  the  body.  The  leads  should 
be  soldered  directly  to  the  line  wires  and 
the  joint  well  taped  and  compounded. 

Wiring  troughs  are  sometimes  used  in 
damp  places,  Fig.  5.  The  troughs  pro- 
tect the  conductors  from  drippings,  but 
not  from  water  that  condenses  on  them 
out  of  the  atmosphere.  In  assembling 
wiring  troughs,  abutting  edges  should 
be  coated  with  tar  or  with  thick  water- 
proof paint.  Screws  smeared  with  paint 
should  be  used  to  hold  the  pieces  together 
and  the  screw  heads  should  be  painted. 
A  wiring  trough  in  addition  to  keeping 
drippings  from  the  conductors,  consti- 
tutes a  mechanical  protection  for  the  con- 
ductors. The  wiring  trough  serves  the 
same  purpose  as  a  running  board  in  this 
respect. 
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Porcelain  or  glass,  petticoat  insulat- 
ors probably  form  the  best  support  for 
wiring  in  damp  places.  These  are  the 
same  insulators  that  are  used  on  out-of- 
door  pole  lines.  There  is  apt  to  be  con- 
siderable electrical  leakage  in  damp 
places  with  ordinary  knobs  and  cleats, 
and  the  long,  creepage  distance  provided 
by  petticoat  insulators  constitutes  good 
protection  against  this.  The  insulators 
are  supported  on  thoroughly  painted 
wooden  pins  or  brackets,  which  are  held 
by  small  cross  arms  or  on  metal  brackets, 
Fig.  6.  In  no  case  should  the  insulator 
be  mounted  up-side-down.  Glass  or  por- 
celain knobs,  mounted  on  a  small  cross- 
arm,  are  sometimes  used  instead  of  in- 
sulators, but  are  not  as  good  from  an  in- 
sulation standpoint.  The  advantage  of 
mounting  them  on  the  arm  is  that  an 
ample  separation  from  the  surface  wired 
over  is  thus  provided.  The  cross-arm 
support  should  be  thoroughly  painted 
with  a  waterproof  paint  or  tar. 

Joints  and  splices  in  damp  places  must 
be  soldered  with  great  care  and  should 
be  thoroughly  taped.  A  thorough  paint- 
ing of  the  tape  wrapping,  with  a  water- 
proof compound,  asphaltum  or  tar,  will 
protect  against  the  entrance  of  moisture. 
Splices  should  be  avoided  in  damp  places, 
but  where  necessary,  they  should  be  lo- 
cated at  some  distance  from  a  point  of 
support,  because  the  insulation  resistance 
of  the  insulation  around  a  splice  is  less 
than  that  of  an  unimpaired  equal  length 
of  wire. 

Switches  and  fuses  for  wiring  in  damp 
locations  should,  if  possible,  be  located 
outside  of  the  damp  room  and  in  a  dry 
place.  Where  it  is  impossible  to  locate 
them  outside  they  should  be  mounted 
within  a  box  the  inside  of  which  can  be 
kept  dry,  or  on  porcelain  knobs,  Fig.  7. 
Cabinets  thoroughly  treated  with  water- 
proof compound  are  preferable  to  metal 
ones.  A  switch-and-fuse  cabinet  similar 
to  that  of  Fig.  8  can  be  made  of  %  inch 
stock.  It  is  lined  with  well  painted  as- 
bestos board  and  mounted  away  from  the 
damp  wall  on  porcelain  knobs. 


Strain  Insulators 

The  illustration  shows  an  easily  made 
insulator  for  use  on  antenna  and  guy 
wires  of  an  amateur  wireless  station. 
Place   two   No.    15   porcelain  knobs  be- 
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tween  two  strips  of  J/%  by  ij4  inch  strap 
iron.  Drill  y2  inch  holes  in  the  ends  of 
the  straps  and  use  ^  by  2  inch  bolts 
through  these  to  hold  the  porcelain 
knobs. 


Tool  for  Forming  Wire  Joints 

The  accompanying,  illustration  presents 
the  idea,  embodied  in  a  patent  issued  to 
Abraham  B.  Probasco,  Turtle  Creek, 
Ohio,  of  a  tool  for  completing  the  joint 


FORMING  A  WIRE  JOINT 

between  two  wires  after  their  ends  have 
been  partially  engaged.  Teeth  upon  the 
sides  of  the  hub  catch  the  wire  ends 
after  the  tool  is  placed  upon  the  wire 
as  in  the  lower  illustration. 
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Lighter  for  Auto  Gas  Headlights 

A  device  for  lighting  gas  headlights 
on  an  automobile  is  shown  in  the  accom- 
panying illustration.  A  clamp  (A)  holds 
a  hard  rubber  insulator  (B)  to  the 
burner.  A  gap  is  formed  by  leading 
a   copper  wire  from  the  clamp,   and   a 


easily  lifts  2,000  pounds  of  pigs  "stand- 
ing on  their  tiptoes"  as  the  workmen  say. 

Open  Door  Alarm 

A  good  open  door  alarm  may  be  made 
as  follows:  Provide  two  pieces  of  stiff 
brass  (a)  and  (c)  cut  in  the  shape 
shown  and  bent  at  a  right  angle  on  the 
dotted  line.  Provide  also  a  piece  of 
spring  brass    (b)    cut  as  indicated   and 


LIGHTER  FOR  GAS  HEADLIGHTS 

wire  from  the  rod  through  (B),  to  a 
point  over  a  hole  in  the  burner.  The 
gap  is  about  1/16  inch.  Wires  from  a 
spark  plug  circuit  are  connected  to  each 
burner,  the  circuit  being  under  control 
from  a  switch  on  the  dashboard.  By 
turning  on  the  gas  and  closing  the  switch 
for  an  instant  the  headlights  are  lighted. 
— Jesse  Jay. 


Capacity   of   a   Lifting   Magnet 

Heretofore  the  practice  of  handling 
furnace  pig  iron  with  electro-magnets  has 
(been  limited  by  the  quantity  that  could 
be  lifted  under  the  ordinary  plan  of 
picking  the  iron  from  the  ground.  When 
the  pigs  lie  flat,  only  a  relatively  small 
number  adhere  to  the  magnet.  Now, 
however,  at  the  Maryland  Steel  Works, 
outside  of  Baltimore,  they  are  testing  the 
value  of  their  magnets  on  stocks  of  pigs 
which  stand  in  a  bunch  vertically  erect. 

Thus  a  greater  number  of  pieces  on 
end  make  direct  contact  with  the  magnet 
pole  pieces  and  a  corresponding  increase 
in  the  lifting  power  of  the  magnet  fol- 
lows. A  magnet  formerly  able  only  to 
heave  1,000    pounds    heavenwards,  now 


OPEN  DOOR  ALARM 

bent  at  a  right  angle  on  the  dotted  line. 
Referring  to  the  illustration,  set  (a)  and 
(b)  on  the  casing,  bending  the  tongues 
on  each  so  they  touch.  Set  (c)  upon 
the  door.  Connect  (b)  and  (c)  by  a 
chain  or  wire  of  such  length  that  when 
the  door  is  closed  (b)  is  pulled  away 
from  (a),  breaking,  the  tip  contact.  The 
rest  of  the  wiring  may  be  done  as 
shown,  placing  a  switch  at  (s)  to  open 
the  circuit  when  it  is  not  desired  to  have 
the  alarm  operate. — Ole  B.  Ritchey. 


Show  Case  Sisrns 


Among  the  latest  store  devices  are 
small  illuminated  signs  having  ground 
glass  slidable  fronts,  on  which  is 
printed  information  regarding  the  spe- 
cial articles  for  sale.  The  fronts  may 
be  replaced  with  others  for  the  sale  of 
different  goods.  An  eight  candleppwer 
lamp  is  sufficient  to  give  the  necessary 
effect,  and  the  design  is  such  that  they 
add  to  the  attraction  of  the  show  cases 
on  which  they  arc  usually  placed. 
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Collapsible  Contact  Maker 

In  making  tests  on  telegraph,  tele- 
phone and  trolley  wires  contact  must  be 
made  at  times  with  a  wire  that  cannot 
be  conveniently  reached.  To  do  this  and 
to  avoid  the  necessity  of  climbing  poles 


COLLAPSIBLE  CONTACT  MAKEB 

in  many  cases,  J.  A.  Lopez,  one  of  our 
Cuban  subscribers,  uses  an  ingenious 
collapsible  contact  maker  of  his  own 
design,  as  shown  in  the  sketch. 

It  is  made  up  of  a  number  of  wooden 
bars  riveted  together  as  shown.  By 
closing  the  two  end  ones,  as  if  closing, 
the  handles  of  a  pair  of  shears,  the  col- 
lapsible frame  is  projected  up  a  dis- 
tance corresponding  to  the  number  of 
bars  used.  On  the  upper  end  is  a  copper 
hook  carrying  the  test  wire.  This  is 
hooked  over  the  line. 


To 


Make    a    Simple    One-Way 
Telephone 

Out  of  white  pine  make  a  base  4  by  5 
by  1  inch  thick  and  bevel  the  edges.  Cut 
a  groove  in  the  top  at  one  end,  as  shown, 
ZV-2  by  Y%  by  J/&  inch.  Make  a  sounding 
board  of  white  pine  %  by  -^/i  by  5^2 
inches  long  and  glue  it  into  the  groove  so 
that  it  stands  perpendicular  to  the  base. 
Shellac  the  whole  thing. 

Take  the  carbon  from  a  wornout  dry 
cell  and  make  two  pieces,  shaping  as 
indicated  by  (A)  and  (B).    Drill  a  3/16 


inch  hole  through  the  flat  part  of  (A) 
and  a  3/16  inch  hole  %  of  an  inch  from 
the  top  of  the  sounding  board.  Fasten 
(A)  to  the  board  by  means  of  a  bat- 
tery binding  post.  Then  take  (B)  and 
bind  it  by  means  of  a  copper  wire  to  a 
thin  brass  spring  5^  inches  long  and  Y\ 
inch  wide,  bent  as  shown.  Now  adjust 
the  two  carbon  blocks  so  that  the  two 
points  touch  lightly.  Connect  up  as  in- 
dicated, using  two  dry  cells  and  a  75  ohm 
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ONE-WAY  TELEPHONE 

receiver.  The  receiver  cord  may  be 
made  50  or  60  feet  long,  for  experi- 
menting. If  a  person  speaks,  sings  or 
whistles  against  the  back  of  the  sound- 
ing board,  the  sound  will  be  distinctly 
heard  in  the  receiver,  even  though  the 
receiver  be  50  feet  away.  The  ticking 
of  a  watch  laid  on  the  base  of  the  device 
can  be  plainly  heard.  A  person  walk- 
ing across  the  floor  disturbs  the  contacts 
sufficiently  to  be  heard. 

Supporting  Open  Wiring  in 
Concrete  Buildings 

A  method  of  supporting  open  wiring 
in  concrete  buildings  is  here  shown.  A 
round  groove  of  Y%  inch  radius  is  cast 
in  the  faces  of  the  beams,  by  having 
%  inch  half  round  moulding  nailed  in 
the  forms.  Wrought  iron  yokes  are  bent 
to  fit  the  grooves  as  shown,  and  y2  inch 
bolts  clamp  them  in  position.  Although 
moulding  is  shown  supported  in  the 
illustration,  wooden  blocks  can  be  bolted 
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Drop    Light   Counter-Balance 

The  Simplex  counter-balance  here  il- 
lustrated serves  to  regulate  the  height  of 
an  incandescent  with  little  trouble.  A 
two  part  insulating  clamp  secures  the 
conductor  and  is  held  by  a  suspending 


no  matter  which  end  of  the  car  is  being 
used  for  the  front. 


DHOP  LIGHT  COUNTER-BALANCE 

cord  which  passes  over  a  swivel  and  a 
fixed  pulley  on  the  ceiling,  then  down 
to  the  weight.  The  lamp  drops  straight 
from  the  clamp  as  it  would  from  any 
rosette. 


Keeping   the   Motorman  Warm 

An  interurban  car  company,  realizing 
the  possibility  of  accidents  which  might 
occur  if  the  motorman  was  uncomfort- 
ably cold,  which  would  naturally  result 
in  his  paying  more  attention  to  keep- 
ing himself  warm  than  to  the  correct 
operation  of  the  train,  uses  a  portable 
electric  heater  of  sufficient  size  to  keep 
the  cab  warm  at  all  temperatures. 

Receptacles  connected  to  the  current 
supply  are  placed  in  both  ends  of  the  car, 
so  that  the  motorman  can  use  the  heater, 


Conveniences  in  House  Wiring 

To  wire  a  house  so  that  each  room 
is  provided  with  lights  is  not  all  there 
is  to  a  "good  job"  of  wiring.  There 
are  numerous  little  things  that  count 
for  convenience  and  comfort  that  should 
not  be  overlooked  in  such  an  installation. 
Some  of  these  conveniences  which  add 
little  to  the   cost  are  here  noted. 

Locate  a  wall  switch  or  two  just  inside 
the  front  door  so  that  it  can  be  reached 
at  once  on  entering.  One  of  these 
switches  should  turn  on  the  light  in 
the  hall,  and  the  other,  a  three-way, 
should  control  the  porch  light.  The 
other  three-way  switch  for  the  porch 
light  may  be  located  outside  beside  the 
doorway  to  turn  this  light  on  or  off 
when  entering  or  leaving,  the  house. 

Clothes  closets  are  dark  places.  A 
low  candlepower  lamp  should  be  installed 
in  each  at  the  ceiling  and  controlled  by 
automatic  door  switches  which  turn  the 
light  on  when  the  closet  door  is  opened 
and  turn  it  off  when  the  door  is  closed. 

Place  the  switch  that  controls  the  cel- 
lar lights  at  the  head  of  the  stairs  so 
that  the  cellar  lights  may  be  used  to 
illuminate  the  stairway  when  entering 
the  cellar.  Beside  this  switch  may  be 
placed  a  small  red  lamp  to  remind  that 
the  lights  are  to  be  turned  off  on  coming 
upstairs. 

Baseboard  or  wall  receptacles  for  at- 
tachment plugs  for  the  piano  lamp,  the 
lamp  on  the  table  at  the  side  of  the  room 
and  for  the  electric  luminous  radiator 
should   not   be    foregotten. 

Economy  and  comfort  require  a  turn- 
down or  Hylo  lamp  in  bathrooms  and 
halls  and  also  for  the  bedroom  in  case 
of  sickness. 

In  the  dining  room  and  kitchen,  re- 
ceptacles for  operating  an  electric  toaster 
and  a  coffee  percolator  in  either  room 
should  not  be  overlooked,  while  a  special 
circuit  for  the  electric  pressing  iron 
should   be   provided. 


734 


POPULAR  ELECTRICITY  MAGAZINE 


Adjustable  Work  Bench  Fixture 

To  make  a  two-light  bench  fixture,  cut 
and  thread  a  piece  of  i^-inch  pipe  about 
2-|  feet  shorter  than  the  distance  between 
the  ceiling  and  the  top  of  the  work 
bench.  Connect  a  l|  by  £  inch  cross  at 
one  end  and  from  the  |  inch  openings  at 


ADJUSTABLE  WORK  BENCH  FIXTURE 

each  side  insert  two  els  (male  and  fe- 
male) loosely  connected  together,  as 
shown  at  (A). 

Next,  attach  two-foot  lengths  of  -|  inch 
pipe  and  on  the  free  ends  fasten,  with 
lock  nuts,  U-shaped  pieces  of  strap  iron, 
as  shown  at  (B),  which  have  had  holes 
slightly  larger  than  the  outside  diameter 
of  \  inch  pipe  bored  near  the  ends  and 
opposite  each  other. 

Pieces  of  \  inch  pipe  3^-  feet  long  are 
bent  in  the  curve  shown  at  (C),  and  after 
being  inserted  in  the  U-shaped  pieces 
have  couplings  attached  to  the  upper 
ends.  Two  lengths  of  No.  14  insu- 
lated wire  may  be  used  in  the  large  pipe 
to  which  at  the  T  is  soldered  and  taped 
double  twisted  lighting  cord,  which  is 
left  long  enough  to  pull  into  the  fixture 
arms,  allowing  about  twelve  inches  of 
slack  cord  for  adjustment  at  (D). 

After  wiring  and  attaching  lamp  sock- 
ets, insert  a  \\  inch  plug  at  the  bottom 
of  the  vertical  pipe  and  secure  the  pipe 
to  a  threaded  flange  at  the  ceiling,  allow- 
ing an  opening  for  attaching  lighting 
circuit  wires.    Have  fittings  loose  enough 


at  (A)  to  allow  arms  to  swing.  Conduit 
and  condulets  may  be  used  in  place  of 
gas  pipe  if  desired.     W.  R.  Reynolds. 

A  Trade  Winning  Shoe  Brush 

Using  the  power  applied  to  his  elec- 
trical shoe  repair  machinery,  a  trades- 
man in  a  Western  city  has  placed  an 
electrically  operated  shoe  brush  in  front 
of  his  place  of  business,  which  brings  him 
profits  in  the  shape  of  new  and  friendly 
customers.  A  belt  transmission  and  a 
shaft  that  projects  through  the  front  wall 
of  his  shop  were  all  the  additions  he  had 


SHOE  BRUSH  FOR  PASSERS-BY 

to  make  to  his  outfit,  and  as  the  machin- 
ery is  in  use  all  the  time,  there  is  no 
additional  cost  for  power.  The  circular 
brush  is  revolving  all  the  time  from  the 
end  of  the  shaft,  and  is  placed  at  a  con- 
venient height  for  shoe  brushing — just 
high  enough  from  the  pavement  for  the 
passer-by  to  bring  his  footwear  in  con- 
tact with  it  and  remove  the  dust.  A 
sign  calls  attention  to  it  and  states  that^ 
its  use  is  free.    It  is  a  trade  winner. 


Electricity  the  Silent  Salesman 

Some  helpful  hints  on  the  use  of  electric  current  in  getting  up  show  window  displays.     The 
following  schemes  have  all  been  used  with  remarkable  success. 


Miniature  Elevator  Displays 
Shoes 

The  device  here  shown,  manufactured 
by  The  Newman  Manufacturing.  Com- 
pany, is  de- 
signed to  be 
placed  at  the 
center  of  a 
window  dis- 
play. Operat- 
ing like  an 
elevator  and 
f  u  r  n  i  s  h  ed 
power  by  a 
small  electric 
motor  it 
brings  to 
view  one  aft- 
er another  the 
shoes  placed 
upon  it.  The 
device  is  fin- 
ished in  oxi- 
dized copper, 
and  is  also 
built  to  ex- 
hibit jewelry 
and  other 
goods. 


DISPLAYING     SHOES 
ELEVATOR 


Testing  a  Typewriter  in  a 
Window 

A  large  typewriter  manufacturing  firm 
which  prides  itself  upon  the  fact  that 
every  typewriter  sent  out  is  first  put 
/through  severe  tests  to  find  any  weak- 
nesses shows  a  testing  machine  operat- 
ing a  typewriter  in  the  window  of  its 
offices. 

The  device  consists  of  a  cylinder  upon 
which  are  projecting  teeth.  When  this 
cylinder  is  turned  these  teeth,  one  after 
another,  strike  the  keys  of  a  sort  of  lever 
keyboard.  Each  lever  operated  in  turn 
a  key  upon  the  typewriter.    The  machine 


TYPEWRITER  UNDER  TEST 

tests  the  speed  capacity  of  each  type- 
writer and  at  the  same  time  the  wearing 
parts  are  brought  down  to  their  proper 
bearings.  Any  flaws  are  almost  sure  to 
be  detected,  as  the  testing  device  can  be 
speeded  up  to  a  point  faster  than  fingers 
can  move  or  eyes  can  see.  The  equip- 
ment is  run  by  electric  power,  and  is  a 
strong  advertisement  of  the  durability  of 
the  machine.  . 


Moving   Headlight   as  Window 
Attraction 

Remove  the  blades  and  guard  from 
an  oscillating  fan  motor.  Fasten  an 
electric  automobile  headlight  by  means 
of  two  brass   uprights  to   the  case  of 


MOVING    HEADLIGHT    ATTRACTION 
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the  fan  at  (A)  with  the  same  screws 
that  held  the  guard.  When  the  motor 
is  started  and  the  lamp  lighted,  the  latter 
will  swing,  to  and  fro  catching  the  eyes 
of  passers-by. 

To  hide  the  motor,  place  a  neat  and 
attractive  sign  as  shown. 

Invisible  Multiple  Rotary  for 
Windows 

The  illustration  shows  how  a  number 
of  stands,  forms  or  round  platforms  may 
be  made  to  revolve,  some  in  one  direc- 
tion, some  in  another.  Upon  the  floor 
of  the  window  is  built  a  light,  four  inch 
high  platform  within  which  are  sprockets 


ROTARY   WINDOW  DISPLAY 

and  bicycle  chain.  A  small  motor  fur- 
nishes the  motive  power  and  with  this 
concealed  the  entire  mechanism  which 
imparts  motion  to  the  window  display  is 
invisible. 

The  device  is  a  regularly  manufac- 
tured article  and  is  known  as  the  New- 
man multiple  rotary. 

Demonstrating  Gasoline  Auto 
Trucks 


Insurance  companies  charge  a  higher 
rate  for  buildings  storing  gasoline  auto- 
mobiles than  when  electrics  only  are 
housed  because  of  the  presence  of  gaso- 
line. 

To  get  rid  of  this  extra  premium  on 
his  truck  display  rooms,  an  agent  ob- 
tained a  platform  about  four  feet  square 
and  mounted  it  on  wheels.  He  placed 
thereon  a  small  motor  starting-box  and 
switch  with  the  necessary  length  of  port- 


AUTO   TRUCK  DEMONSTRATION 

able  cable.  When  it  was  necessary  to 
show  the  operation  of  truck  engines,  he 
rolled  the  platform  under  the  car  and 
connected  the  motor  to  the  engine  fly- 
wheel with  a  small  belt. 


Trophy  Fixture 

Up  to  a  very  short  time  ago,  trophies 
of  the  chase  were  used  for  decorative 
purposes  alone;  but  with  the  advent  of 
artistic  electroliers  they  have  been  made 
useful  as  well  as  ornamental  by  fitting 
them  up  for  fixtures  of  miniature  lamps. 
In  this  way  they  may  be  made  into  at- 
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TROPHY  FIXTURE 

tractive    window    displays    for    jewelry 
stores  and  similar  places  of  business. 

The  illustration  shows  one  of  such 
being  used  for  a  combined  hall  light  and 
ornament. 


The  Magnet 

By  GEO.  FREDERIC  STRATTON 


According,  to  Chinese  lore,  the  magnet 
with  its  real  and  imaginary  mystical 
properties  has  puzzled  and  served  the 
world  for  45  centuries ;  a  legend  coming 
down  from  those  past  ages  that  a  cer- 
tain emperor  of  the  country  possessed 
a  wheel  marked  with  the  four  cardinal 
points,  which  he  used  for  directing  the 
operations  of  his  army  during  foggy 
.  weather. 

It  was  not,  however,  until  the  approach 
of  the  Christian  era  that  any  authentic 
records  were  made  of  this  wonderful, 
natural  magnetic  force ;  and  these  are 
mingled  with  strange  and  imaginative 
stories.  Strabo,  the  Greek  philosopher, 
and  evidently  the  Jules  Verne  of  his  -day, 
wrote  an  account  of  a  chimerical  cor- 
respondence between  two  friends  by  the 
help  of  a  certain  lodestone  which  had 
such  virtue  in  it  that,  if  it  touched  two 
separate  needles,  when  one  of  those 
needles  so  touched  began  to  move,  the 
other — though  at  never  so  great  a  dis- 
tance— moved  at  the  same  time  in  the 
same  manner. 

He  tells  us  that  these  friends,  being 
each  of  them  possessed  of  one  of  these 
needles,  made  a  kind  of  dial  plate,  in- 
scribing it  with  the  letters  of  the  alpha- 
bet. Then  they  fixed  one  of  the  needles 
on  each  of  these  plates  in  such  a  manner 
that  it  could  move  around  without  im- 
pediment, so  as  to  touch  any  of  the 
four  and  twenty  letters.  Upon  their 
separating  from  one  another  into  distant 
countries,  they  agreed  to  withdraw  them- 
selves, punctually,  into  their  closets  at 
a  certain  hour  of  the  day  and  converse 
with  one  another  across  a  whole  conti- 
nent. And  by  means  of  this  invention 
they  did  afterwards  convey  their 
thoughts  to  each  other  in  an  instant, 
over  cities,   mountains,  seas  or  deserts. 

This  yarn  was  written  31  B.  C.  and 
is  worthy  of  more  than  passing  no- 
tice   as    being    strangely    prophetic    of 


the  recent  wireless  telegraph  inventions. 

Lucretius  (55  B.  C.)  in  a  poetical 
dissertation  on  the  lodestone,  gives  a 
clear  description  of  its  actions. 

"Oft  from  the  magnet,  too,  the  steel 
recedes, 

Repelled    by    turns    and     reattracted 
close." 

In  the  Fifth  Century  record  is  made 
of  its  general  use  by  Chinese  mariners 
and,  in  the  following  500  years  it  must 
have  been  extensively  adopted  by  navi- 
gators in  European  waters,  for  Abbot 
Nickham  (1157  A.  D.)  writes: 

"Among  other  stores  of  a  shippe  there 
must  be  a  needle  hung  upon  a  thread, 
which  will  vibrate,  oscillate  and  turn 
until  the  point  looks  to  the  north,  and 
the  sailors  will  thus  know  how  to  direct 
their  course  when  the  pole  star  is  con- 
cealed thsough  the  troublous  state  of 
the  atmosphere." 

And,    in   a   quaint   poem    written    by 
Guyot  de  Provins  in  1208,  the  compass 
is  thus  described: 
"An  ugly  stone  and  brown, 
To  which  iron  joins  itself  willingly, 
They   have.      They   attend   to   where   it 

points 
After  they  have  applied  a  needle  to  it. 
And  they  lay  the  latter  on  a  straw 
And   put   it   simply   in   the   water 
Where   the   straw   makes   it   float. 
Then   the   point   turns   direct 
To   the   star   with    such   certainty 
That  no  man  will  ever  doubt  it, 
Nor  will  it  ever  go  wrong." 

This  straw  supported  needle  was  su- 
perseded in  1269  by  the  invention  of 
Petrius  Percgrinus,  an  officer  of  the 
engineering  corps  of  the  French  army. 
He  placed  the  needle  upon  a  pivot  and 
surrounded  it  with  a  graduated  circle 
showing  all  the  points  of  the  compass. 

Peregrinus  was  a  very  talented  man. 
He  wrote  the  first  practical  disquisition 
on    the    lodestone    and    its    applications, 
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and  he  invented  a  clever  and  ingenious 
magnetic  motor,  undoubtedly  the  first 
device  of  the  kind  ever  conceived  in  the 
brain  of  man. 

No  further  improvement  of  the  mari- 
ner's compass,  or  advancement  in  the 
knowledge  of  its  correct  use,  is  recorded 
until  we  come  to  Dr.  Gilbert's  masterly 
and  exhaustive  ten  volume  treatise  on 
the  subject — "De  Magnete" — published 
in  1600. 

Dr.  Gilbert  was  physician  to  Queen 
Elizabeth,  and  was  accorded  a  prolonged 
audience  in  order  to  read  portions  of 
his  work  to  her  Majesty  and,  although 
the  petulant  and  self  willed  queen  ex- 
claimed at  the  close  of  the  reading: 
"Ods  rot!  but  I  know  not  what  it  all 
means!"  she  did  not  fail  to  reward  and 
honor  the  eminent  lecturer. 

The  doctor  deserved  more  appreciative 
understanding  of  his  efforts  for,  in  his 
introduction,  he  says  that  he  "desired  not 
to  veil  things  in  pedantic  terminology." 
And  he  succeeded  admirably;  his  work 
being  characterized  as  one  of  the  clearest 
and  most  lucid  philosophical  treatises 
of  the  Middle  Ages. 

Poets  have  ever  delighted  in  using  the 
lodestone  and  the  needle  as  emblems  of 
constancy,  affection  and  love;  but  the 
needle  is,  alas !  like  love,  easily  and  fre- 
quently deviated,  and  blind  faith  in  its 
constancy  has  caused  untold  disaster 
and  misery. 

In  the  early  centuries  of  its  use,  the 
shipwrecks  and  loss  of  life  due  to  errors 
and  idiosyncrasies  of  the  compass  must 
have  been  appalling,  but  although  these 
variations  were  observed  no  effort  was 
made  to  investigate  the  causes,  they  be- 
ing attributed  to  evil  spirits,  sorcery  and 
witchcraft.  Even  today  the  ship  com- 
pass, with  its  perfect  detail  of  construc- 
tion, requires  unceasing1  watchfulness 
and  adjustment. 

One  of  Captain  Cook's  men,  Wales— 
aft  astronomer — was  the  first  to  look, 
scientifically,  for  the  causes  of  so  many 
disastrous  errors,  and  he  soon  found 
them    in    the    ship,    herself.     Anchors, 


chain  cables  and  iron  of  any  description 
were  first  observed  to  have  an  effect 
upon  the  susceptible  needle,  diverting 
it  from  its  duty.  The  British  naval  au- 
thorities took  immediate  and  active  steps 
to  place  their  war  vessels  in  a  more 
trustworthy   condition. 

But  in  those  early  days  scientific 
truths  travelled  slowly,  and  it  was  many 
years  before  shipowners  and  shipmas- 
ters were  thoroughly  and  universally 
imbued  with  the  necessity  of  correcting 
and  adjusting  their  compasses  at  fre- 
quent intervals.  If  it  was  necessary  or 
convenient  to  coil  a  few  fathoms  of 
anchor-chain  on  the  ship's  quarter,  or 
to  stow  a  freight  of  hardware  in  the 
vicinity,  no  thought  was  given  to  the 
compass.  The  ship  might  go  off  her 
course  several  points  and  miss  her  port, 
or  strike  bottom;  the  skipper  would 
damn  everybody  and  everything  except 
the  true  cause. 

With  the  advent  of  polar  expeditions 
another  disturbing  cause  was  discovered. 
It  had  always  been  supposed  that  the 
attraction  for  the  needle  was  a  gigantic 
deposit  of  lodestone  at  the  north  pole ; 
but  the  explorer  Kane,  first  determined 
that  the  north  pole  was  by  no  means  the 
magnetic  pole.  And  later  explorers  and 
scientists  have  also  discovered  that  there 
are  two  magnetic  poles — one,  N.N.W. 
of  Hudson  Bay;  the  other — far  less  in 
strength — in  Siberia,  the  exact  location 
of  which  is  not,  as  yet,  defined. 

By  this  time  shipbuilders  had  become 
thoroughly  alive  to  the  necessity  for 
watchfulness  of  the  compass.  The  in- 
strument was  carefully  adjusted  and  cor- 
rected after  all  fittings  and  stores  had 
been  put  on  board,  and  a  much  greater 
reliability  ensued.  But  with  the  advent 
of  the  iron  ship  new  and  mysterious 
actions  of  the  needle  commenced,  and 
for  awhile  captains  were  kept  at  the 
top  notch  of  anxiety  over  the  correctness 
of  their  courses. 

In  order  to  understand  this  clearly  it 
is  necessary  to  call  attention  to  the  fact 
that  if  a  bar  of  iron  be  laid  pointing 
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north  and  south,  and  hammered,  it  will 
acquire  more  or  less  magnetic  qualities, 
varying  according  to  the  number  of 
blows  struck,  also  according  to  the  qual- 
ity of  the  iron — whether  hard  or  soft. 

When  an  iron  or  steel  ship  is  built, 
some  plates  or  beams  must,  necessarily, 
be  in  a  position  bearing  north  and  south, 
and  will  surely  become  magnetized  from 
the  shock  and  vibration  of  the  riveting. 
Of  course  the  proximity  of  large  masses 
of  magnetized  iron  to  the  compass  has 
an  enormous  influence,  but  it  can  be 
and  is  corrected  by  compensating  de- 
vices. 

It  has  also  been  found  that,  when  the 
vessel  proceeds  on  her  voyage,  the  buf- 
feting of  the  waves  and  the  vibration 
of  the  engines  will  induce  further  mag- 
netism ;  and  as  the  direction  of  the  vessel 
is  changed,  so  does  the  polarity  become 
changed,  and  the  compass  is,  accord- 
ingly, again  bewildered  and  demoralized. 

On  a  course  running  east  and  west — 
as  from  Liverpool  to  New  York  and  re- 
turn— this  deviation  of  the  compass  is 
often  as  much  as  four  degrees  one  way 
or  the  other,  according  as  the  ship  is 
proceeding  easterly  or  westerly.  De- 
vices are  now  employed  in  all  ship's 
compasses  by  which  they  may  be  in- 
stantly corrected,  but  constant  watchful- 
ness and  testing  are  still  imperative. 

Magnets  are  made  by  rubbing  a  piece 
of  iron  against  lodestone — a  mineral  sub- 
stance which  is  found  over  the  entire 
globe.  They  can  also  be  made,  as  before 
stated,  by  simply  hammering  any  bar  of 
steel  or  iron  while  it  is  pointed  due 
north.  If  the  metal  is  soft  it  will  quickly 
lose  its  magnetism ;  if  hard  it  becomes  a 
permanent  magnet. 

The  commercial  manufacture  of  mag- 
nets, however,  is  now  entirely  by  elec- 
tricity. A  coil  of  wire  is  provided,  into 
which  the  iron  or  steel  of  any  desired 
shape  is  inserted;  a  strong  current  of 
electricity  is  switched  on,  and  in  a 
moment  the  rod  is  magnetized.  As  in 
other  processes,  if  the  iron  is  hard  a 
permanent  magnet  is  the  result;  if  the 


metal  is  soft  its  magnetism  leaves  it  the 
moment  the  current  is  cut  off.  It  is  this 
peculiar  property  of  soft  iron,  of  in- 
stantly becoming  magnetized  and  de- 
magnetized, which  makes  the  electro- 
magnet; and  the  electro-magnet  is  the 
inward  soul — if  so  strong  a  metaphor 
may  be  used — of  the  great  light  and 
power  generator  of  the  present  day.  But 
that  is  another  story. 


Getting   Ready  for  the  Oppor- 
tunity 

Mr.  George  A.  Damon,  Dean  of 
Throop  Polytechnic  Institute,  Pasadena, 
Cal.,  desiring  to  secure  information  re- 
garding the  things  the  technical  man 
must  "stand  for"  in  order  to  be  success- 
ful in  Southern  California,  addressed  a 
list  of  questions  to  70  of  the  most  suc- 
cessful men  engaged  in  technical  occu- 
pations in  that  part  of  the  state. 

Three  of  the  questions  were : 

"What  do  you  think  of  a  'technical 
college  education'?" 

"What  is  the  best  way  to  get  'practical 
experience'  ?" 

"If  you  were  a  young  man  starting  all 
over  again  what  would  you  do?" 

Five  answers  to  the  first  question  from 
as  many  different  men  were: 

"Good  foundation  for  practical  experi- 
ence." 

"A  very  necessary  training  for  a  man 
expecting  to  follow  any  line  of  engi- 
neering or  control  work." 

"The  higher  positions  of  life  especially 
in  the  present  day  and  age,  require  tech- 
nical training  which  is  easier  attained  in 
college  than  elsewhere.  Without  such 
training  a  man  usually  comes  to  the  stick- 
ing point  beyond  which  an  employer  can- 
not advance  him  even  though  he  has 
other  splendid  qualifications.  He  cannot 
see  his  problem  completely  and  his  vision 
is  narrow.  He  is  limited  to  his  own  ex- 
perience and  has  no  precedent  to  follow." 

"The  young  man  who  has  it,  has  an  im- 
mense advantage  over  his  competitors." 

"College  training  gives  to  a  workman 
the  best  tool  in  his  chest  but  does  not 
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guarantee  success.  Some  of  our  pioneers 
can  hew  out  a  better  timber  with  an  axe 
than  many  an  architect  can  make  with  a 
full  set  of  modern  tools." 

Four  answers  to  the  second  question 
were: 

"There  is  only  one  way — don  overalls, 
and  go  to  it." 

"Don't  be  afraid  of  getting  hands  and 
clothes  dirty.  Take  any  kind  of  a  job 
where  construction  or  operating  work  is 
actually  done  under  regular  working  con- 
ditions." 

"Association  with  construction  work 
during  vacations,  and  frequent  changes 
in  position  during  the  period  when  salary 
is  not  the  prime  requisite  for  one's  exist- 
ence." 

"Work  at  your  profession  for  a  year, 
if  possible,  between  the  preparatory 
school  and  college.  Then  work  at  it 
summers  during  college.  If  the  work 
eliminates  you,  you  are  eliminated  while 
still  a  student  and  will  not  become  a 
graduate  who  made  a  failure." 

Four  replies  to  the  last  question  were : 

"Educate  myself  along  the  above  lines 
(mining,  hydraulic,  electrical  and  me- 
chanical engineering),  besides  acquir- 
ing a  thorough  knowledge  of  Spanish 
language,  as  I  believe  the  great  things 
accomplished  in  the  next  generation  will 
be  in  the  republics  south  of  us." 

"Work  at  my  profes- 
sion before  and  during 
the  college  course.  If  I 
could  only  get  four  years 
of  a  college  course  I 
would  not  take  it  all  at 
one  school,  whether  the 
diploma  were  lost  there- 
by or  not." 

"Get  the  best  tech- 
nical college  education 
available,  work  during 
the  vacation  periods  for 
nothing,  with  the  best 
man  in  my  line,  and. 
when  through  with  col- 
lege work,  would  still 
work      for      practically 


nothing  with  large  firms  for  several 
years,  until  feeling  sure  of  myself. 
After  this  I  would  change  my  policies 
entirely  and  work  for  small  firms,  asking 
for  high  wages,  forming  my  own  opin- 
ions about  the  way  my  work  should  be 
done  and  following  these  out.  Then  I 
would  carefully  study  myself  and  my 
work,  see  if  I  were  really  earning  my 
money." 

"Take  more  time  for  preparation  and 
not  begin  to  'specialize'  too  soon." 


Utilizing   an   Out  -  of  -  the  -  Way 
Corner   for   Effective   Dis- 
play Space 

A  real  estate  firm  advertising  the  ad- 
vantages of  living  in  the  western  suburbs 
of  Chicago  occupies  an  out-of-the-way 
corner  of  the  terminal  station  which  is 
used  by  the  trains  running  through  this 
district,  and  has  changed  it  into  the  most 
attractive  office  space  in  the  depot  by 
means  of  a  few  well  disposed  electric 
lamps.  These  are  placed  in  trough-like 
enclosures  and  mounted  so  that  they  shine 
through  six  by  ten  inch  ground  glass 
signs  on  which  are  painted  in  natural 
colors  the  plats  of  ground  for  sale,  the 
rivers  and  trees  on  the  property  and  the 
firm's  name  in  bold  lettering. 

For  advertising  the  sale  of  individual 
houses,  smaller  signs  of  the  same  mate- 
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rial  with  each  house  painted  thereon  are 
used,  and  mounted  one  above  the  other 
on  the  three  sides  of  a  slowly  revolving 
triangular  frame,  also  illuminated  by  elec- 
tric lamps  placed  inside  the  triangle. 


Dr.   Eyde's  Work  in  Electrical 
Production  of  Nitrogen 

BY  DR.  LEONARD  KEENE  HIRSHBERG 

Ten  years  ago  Dr.  Samuel  Eyde  of 
Christiania,  Norway,  was  a  struggling 
engineer,  one  of  a  family  of  electro- 
chemical engineers.  Now  he  is  rated  one 
of  the  wealthiest  men  in  Norway. 

Dr.  Eyde  came  to  this  country  to  de- 
liver a  lecture  before  the  Eighth  Inter- 
national Congress  of  Applied  Chemistry. 
He  has  delivered  the  lecture  only  once  in 
the  past,  before  the  Royal  Society  of 
London  in  1909.  He  lectures  only  once 
in  three  years,  and  that  fact,  no  doubt, 
adds  to  the  great  enthusiasm  with  which 
he  is  greeted  by  other  chemists. 

He  tells  the  story  of  his  life  work  with 
a  series  of  lantern  slides,  and  ends  the 
showing  with  pictures  of  the  four  great 
nitrogen  transforming  plants  now  under 
his  control,  which  have  a  capacity  of 
200,000  horsepower,  and  send  out  yearly 
8o,u  tons  of  nitrate  of  lime  for  use  in 
fertilizers,  10,000  tons  of  nitrate  of 
ammonia  for  use  in  explosives,  10,000 
tons  of  nitrate  of  soda  for  use  in  coloring, 
industries,  and  thousands  of  tons  of  other 
compounds  of  nitrogen.  Having  shown 
all  this,  including  pictures  of  the  complete 
chemical  process  from  the  harnessing  of 
the  air  to  the  shipping  of  the  finished 
products,  Dr.  Eyde,  in  optimistic  mood, 
tells  how  Norway  was  prepared  to  fur- 
nish his  chemical  company  with  150,000 
additional  horsepower  almost  free  of 
charge,  and  how  his  country,  independent 
as  to  all  international  controversy  and 
politics,  would  ultimately  furnish  all  the 
armies  and  navies  of  the  world  with  the 
greatest  agency  for  universal  peace — 
gunpowder. 

The  secret  of  extracting  nitrogen  from 
the  air  was  known  ten  years  ago,  Dr. 


Eyde  explained  in  the  preliminary  part 
of  his  lecture,  though  the  method  in 
vogue  was  not  a  practical  one.  Sir  Wil- 
liam Ramsay  of  London  and  the  well 
known  American  chemist,  Charles  S. 
Bradley,  both  of  whom  were  in  the  audi- 
ence, were  complimented  by  Dr.  Eyde 
for  their  advanced  experimentation.  Mr. 
Bradley,  it  was  recalled,  attempted  to 
build  up  a  great  industry  at  Niagara 
Falls,  but  found  it  too  expensive  to  make 
his  electrical  current. 

On  one  of  the  numerous  fjords  in 
lower  Norway  the  present  nitrous  com- 
pound industry  had  its  start  back  in 
1903.  Dr.  Eyde-  was  both  the  structural 
and  the  chemical  engineer  of  the  pro- 
ject. His  first  plant  was  at  the  little  town 
of  Frognerkilens,  and  there  he  could  de- 
velop only  25  horsepower  from  the 
waterfall.  He  increased  this  power 
year  by  year,  always  moving  his  plant  to 
meet  the  better  water  facilities,  until,  in 
1907,  he  had  developed  42,000  horse- 
power. His  employees  had  grown  in 
number  during  those  years  from  four 
in  1903  to  125  in  1907. 

Then  the  Bank  of  Paris  and  other 
European  banks  became  interested  in 
Dr.  Eyde's  plans  and  within  the  next 
few  years  invested  millions  of  dollars  in 
harnessing  waterfalls,  diverting  whole 
streams  through  mountains,  building 
tunnels,  towers  and  complete  villages  for 
the  workmen. 

The  electricity  is  consumed  in  electric 
arcs  over  which  free  air  is  passed.  Nitro- 
gen oxide  is  thus  formed,  and  this,  with 
the  addition  of  oxygen,  is  converted  into 
nitrogen  dioxide.  The  addition  of  water 
makes  the  nitric  acid  which  is  used  as 
the  working  basis  of  the  commercial 
compounds  of  nitrogen. 

"It  is  very  simple,"  declared  Dr.  Eyde, 
"if  only  you  have  the  means.  And  see 
what  this  industry  represents.  For  in- 
stance, it  has  been  taken  for  granted 
that  an  unlimited  supply  of  ammunition 
is  always  to  be  had.  As  a  matter  of 
fact,  this  is  not  so.  With  all  her  strength. 
England  could  be  put  out  of   commis- 
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sion  simply  by  cutting  off  her  nitrates 
from  Chile,  the  essential  ingredients  of 
explosives.  The  nitrate  of  ammonia  which 
we  produce  from  air,  moreover,  is  very 


pure,  and,  according  to  the  tests  of  the 
British  navy,  prolongs  the  life  of  the 
heavy  guns,  the  purity  of  the  product  re- 
ducing the  heat  of  the  discharge. 


Electrical  Securities 

By  "CONTANGO" 


An  Explanation  of  Hydro-Electric  Power  and  Its  Development — Examples  of  Some  of  the 
Large  Results  Obtained — Acquisition  of  Water  Power  Rights  and  the  Widespread  In- 
terest Excited  Therein — Private  Enterprise  Mainly  Responsible  for  Their  Economical 
Use — Enormous  Amount  of  Energy  Still  Conserved  in  Sites  Located  in  Forest  Lands 
— Value  of  the  Securities  of  Companies  Dealing  in  This  Cheap  Form  of  Power — 
Transmission  Lines   of  the  Future. 


What  is  hydro-electric  power? 

Briefly,  it  is  the  electric  power  or  cur- 
rent produced,  or  generated,  by  the  use 
of  water  wheels. 

A  water  power  site  is  said  to  be  capa- 
ble of  developing  so  many  horsepower, 
the  term  horsepower  representing  the 
energy  required  to  lift  550  pounds  one 
foot  in  one  second,  or,  as  usually  ex- 
pressed, 550  foot-pound-seconds.  In 
electricity  this  unit  of  power  becomes  the 
kilowatt,  that  is  to  say,  a  thousand  watts. 
The  kilowatt  is  equal  to  about  i£  horse- 
power. A  kilowatt  of  electricity  used 
for  an  hour  is  called  kilowatt  hour, 
which  is  the  basis  on  which  electric  com- 
panies sell  their  energy. 

After  electricity  is  developed  by  the 
use  of  water  power  it  is  passed  to  near 
or  distant  points  by  the  use  of  transmis- 
sion lines,  of  which  more  will  be  said 
later  on,  as  the  future  development  of 
the  transmission  lines  has  much  to  do 
with  the  value  of  electrical  securities 
created  by  hydro-electric  companies.  * 

The  first  development  in  the  genera- 
tion of  electricity  by  water  power  and 
the  transmitting  it  long  distances  oc- 
curred in  California.  The  progress  was 
rapid.  From  small  plants  sending  the 
power  a  few  miles  at  a  relatively  low 
voltage,  there  came  in  rapid  succession 
the  building  of  larger  and  larger  plants 
with  longer  transmission  lines  and  higher 
voltages.     The  system  has  now  spread 


all  over  the  world,  and  while  the  larg- 
est plants  in  the  world  are  to  be  found 
elsewhere  than  in  California,  yet  the  de- 
velopment in  that  state  has  kept  abreast 
of  the  progress  made  elsewhere. 

At  the  time  when  the  electric  develop- 
ment commenced  in  California  the  vast 
oil  fields  had  not  been  discovered,  and 
California  was  without  fuel.  Coal  in 
any  considerable  quantities  had  never 
been  discovered  and  that  which  was 
used  had  to  to  be  imported  at  a  high 
cost.  Hence  the  necessity  for  some  cheap 
form  of  power  was  the  mother  of  the 
invention   of    the    hydro-electric    plant. 

Mr.  J.  D.  Galloway,  member  of  the 
American  Society  of  Civil  Engineers,  at- 
tributes the  peculiar  formation  of  the 
Sierra  Nevadas  as  another  reason  for 
the  beginning  and  progress  of  hydro- 
electric development  in  California.  The 
mountains  range  from  a  summit  eleva- 
tion of  about  8,000  feet  in  the  north- 
ern to  over  14,000  feet  in  the  southern 
part  of  the  state.  Geologically  they  are 
of  recent  formation.  In  many  parts  a 
recent  lava  cap,  several  thousand  feet 
thick  and  many  miles  wide,  covers  older 
formations.  The  rain  and  snowfall 
in  the  mountains  ranges  from  20  inches 
to  over  1 00  inches.  In  some  places  the 
snowfall  is  over  30  feet  and  it  remains 
well  on  into  late  summer.  The  result  is 
that  numerous  rivers  flow  down  the 
slopes  of  the  mountains  into  the  two 
collecting  rivers,   the    Sacramento   and 


POPULAR  ELECTRICITY  MAGAZINE 


743 


the  San  Joaquin.  These  branch  rivers 
have  cut  deep  canyons  into  the  relatively 
soft  lava  cover  from  1,000  feet  to  3,000 
feet  average  depth.  The  canyon  of  the 
Tuolumne  River  is  at  one  place  over 
4,000  feet  deep  and  less  than  two  miles 
wide  at  the  top.  The  descent  of  the 
rivers  is  swift,  ranging  from  100  to 
150  feet  fall  per  mile.  This  means  a 
torrent  of  water  dropping  in  successive 
falls  and  cascades. 

Then  last,  but  not  least,  is  the  pres- 
ence of  numerous  large  cities  situated 
in  huge  fertile  valleys  far  below  near 
sea  level,  and  two  of  the  largest  cities 
in  the  whole  country  right  on  the  sea<- 
coast. 

Such  then  was  the  situation — high 
mountains  with  heavy  precipitation  at 
high  altitudes  offering  the  power. 

Having  illustrated  conditions  in  Cal- 
ifornia, which  have  to  a  certain  extent 
been  duplicated  as  to  most  points  in 
other  parts  of  the  country,  one  can  re- 
mind the  reader  that  at  the  water  power 
site  the  first  step  is  always  the  forma- 
tion of  a  dam  by  which  the  water  may  be 
controlled  and  headed  up  into  a  greater 
source  of  energy. 

Now,  before  passing  to  available  water 
power  sites,  it  may  be  well  to  men- 
tion some  of  the  very  large  ones  now 
in  full  use  as  generating  sources  of 
hydro-electric  power.  The  two  greatest 
producing  centers  in  the  world  are  the 
Falls  of  Niagara  and  the  Victoria  Falls 
on  the  Zambesi  River,  South  Africa. 
The  rights  at  Niagara  have  all  long 
since  been  acquired  by  American  and 
Canadian  companies  which  form  a  mo- 
nopoly. There  is  between  three  and  four 
million  horsepower  capable  of  develop- 
ment there  and,  up  to  the  present,  trans- 
mission lines  have  been  carried,  by  one 
of  the  companies,  to  points  about  150 
miles  away.  The  giant  plant  at  the  Vic- 
toria Falls  Power  Company,  in  South 
Africa,  is  said  to  be  the  largest  in  the 
world,  is  at  this  time  supplying  the  en- 
tire "Rand"  with  electrical  energy  and 
it  too,  has  an  absolute  monopoly  over 


practically  all  that  part  of  South  Africa. 

Other  well  known  hydro-electric  power 
developments  in  this  country  are  the 
United  States  Government  works  at 
Roosevelt,  Ariz.,  the  large  plants  on 
the  Tennessee  and  Cumberland  rivers, 
the  Oregon  City  plant  on  the  Willamette 
near  Portland,  the  Seattle  Electric  Com- 
pany's plant  near  Seattle,  Wash.,  the 
Central  Colorado  Power  Company's 
plant  with  430  miles  of  transmission 
lines,  the  plant  at  Spokane,  Wash., 
the  plant  at  Joliet,  111.,  on  the  Desplaines 
River,  the  Lockport  plant  of  the  Chi- 
cago Sanitary  District  near  Chicago  and 
others  too  numerous  to  mention  in  va- 
rious parts  of  the  Atlantic  Coast  and 
New  England  States. 

There  are  many  electric  systems  in 
different  parts  of  the  country  which  have 
acquired  water  power  sites  without  hav- 
ing developed  them  so  far.  In  fact,  it 
may  be  stated  with  some  show  of  au- 
thority that  almost  all  the  open  water 
power  sites  have  been  acquired  by  the 
great  electrical  interests. 

There  are,  roughly,  12,000,000  horse- 
power capable  of  hydro-electric  devel- 
opment in  the  national  forests  alone. 
Probably  half  of  this  amount  is  now 
under  the  control  of  the  United  States. 
That  half  will  have  a  minimum  value 
when  marketable  of  at  least  $600,000,- 
000,  or  over  a  billion  dollars  worth  of 
marketable  value  for  the  water  power 
still  existent  in  the  national  forests.  Just 
now  a  question  being  agitated  consid- 
erably is:  To  what  extent  can  the  con- 
trol of  additional  power  sites  be  secured 
by  acquiring  national  forest  lands  under 
the  guise  of  homestead  settlement,  in 
many  instances  very  small  tracts  of  ara- 
ble land  along  mountain  streams  being 
sufficient?  It  is  stated  that  though 
many  of  these  tracts  are  unquestionably 
suitable  for  agriculture,  their  opening 
to  settlement  could  have  but  one  re- 
sult, namely,  speculative  entries  for  their 
future  value  for  the  development  of 
hydro-electric  power.  As  soon  as  a 
legal  title  to  such  entries  could  be  trans- 
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f erred  they  would  be  acquired  by  power 
companies.  This  has  been  done  in  the 
past  in  many  parts  of  the  west  through 
homestead  and  preemption  entries  and 
mineral  locations. 

Such  power  sites  furthermore,  as  has 
been  already  suggested,  are  not  neces- 
sarily acquired  by  power  companies  for 
immediate  development  and  use.  In 
many  instances  the  sole  purpose  is  to 
control  undeveloped  power  and  prevent 
its  passing  into  the  hands  of  possible 
competitors.  These  sites  will  be  held, 
as  others  are  being  now,  until  the  mar- 
ket permits  the  development  and  sale  of 
electric  energy  without  affecting  the 
prices  paid  by  consumers. 

Having  thus  shown  what  is  the  gen- 
eral situation  in  regard  to  hydro-elec- 
tric power  at  this  time,  it  must  be  made 
clear  that  the  final  value  of  stock  and 
bonds  issued  by  such  hydro-electric  com- 
panies and  systems  greatly  depend  on 
the  future  service  derived  from  the  lines 
of  transmission.  No  less  a  financial  au- 
thority than  the  president  of  the 
National  City  Bank,  of  New  York  City, 
has  had  this  to  say:  "The  utilization  of 
the  great  water  powers  which  are  now 
being  so  rapidly  developed  will  tend 
toward  a  combined  management  cover- 
ing large  areas.  The  progress  that  is 
being  made  in  long  distance  transmission 
is  of  the  greatest  importance  in  this  di- 
rection. Indeed,  if  a  layman  might  ven- 
ture an  opinion,  it  would  be  that  the 
next  era  of  distinct  development  in  the 
electric  lighting  field  will  come  as  a  re- 
sult of  the  progress  that  the  technical 
experts  will  make  in  long  distance  trans- 
mission." This  does  not  conflict  with 
the  opinion  of  Herr  Rathenau,  of  Berlin, 
"the  electrical  emperor  of  Germany," 
who  expressed  himself  some  years  ago 
to  the  effect  that  in  "concentration  of  the 
areas  of  distribution"  would  be  found 
the  next  great  electrical  development  of 
the  times — meaning  that  he  saw  no  rea- 
son why  there  should  be  more  than  one 
distributing  system  within  a  radius  of 
50  miles.     Therefore,  what  as  to  lines 


of    transmission   at   the   present   time? 

One  cannot  do  better  here  than  quote 
a  few  words  from  a  paper  read  in  May 
of  this  year  by  C.  A.  Keller  before  a 
branch  meeting  of  the  National  Electric 
Light  Association.  "Our  great  national 
problem  of  the  conservation  of  energy, 
as  well  as  the  inevitable  struggle  of  in- 
dustry for  cheaper  power,  will  find  their 
solutions  in  the  transmission  line — the 
ultimate  scarcity  of  fuel  will  finally  drive 
civilization  southward,  and  here  again 
the  transmission  line  will  come  to  the 
rescue  by  delivering  to  industry  energy 
developed  at  the  great  water  plants  of 
the  North.  This  can  only  be  accom- 
plished by  transmission  lines  operating 
at  considerably  higher  voltages  than  at 
present."  And  he  might  have  added, 
very  considerably  lower  cost.  Here  are 
some  of  the  important  long  distance 
transmission  lines  operating  at  60,000 
volts  or  over: 

Central  Colorado  Power  Co.,  100,000 
volts — 450  miles  of  transmission  lines. 

Great  Falls  Water  Power  and  Town- 
site  Co.,  Montana,  102,000  volts — 135 
miles  of  transmission  lines. 

Ontario  Power  Company,  60,000  volts 
— 200  miles  of  transmission  lines. 

Washington  Water  Power  Company, 
Spokane,  Wash.,  60,000  volts — 260  miles 
of  transmission  lines. 

Copper  is  used  almost  exclusively  for 
these  transmission  lines.  There  are  in 
places  aluminum  lines,  especially  for 
long  spans.  There  is  also  braided  cop- 
per in  steel  sheath. 

You,  being  interested  in  investment 
in  electrical  securities,  will  be  wise  to 
give  close  attention  to  the  hydro-elec- 
tric power  developments  of  the  day,  for 
in  the  march  of  progress,  you  will  find 
there  a  great  opportunity.  Just  now, 
this  manner  of  abundant  and  cheap 
power  is  very  much  a  matter  of  coun- 
try, nay  world  wide,  interest  and  you 
will  do  well  to  watch  events  closely,  and 
be  ready  to  take  advantage  of  some  of 
these  adequately  managed  hydro-elec- 
tric opportunities. 


SCIENCE  EXTRACTS  FROM  FOREIGN  JOURNALS 


NEW  WAY  OF  USING  RADIUM 

An  interesting  method  for  using  ra- 
dium for  different  kinds  of  work  is  now 
employed  in  Europe.  Seeing  that  glass 
or  aluminum  vessels  containing  radium 
have  the  drawback  of  shutting  off  a  good 
part  of  the  useful  rays  given  out  from 
this  substance,  M.  Lieber  employs  a 
special  method  for  covering  surfaces  with 
radium  so  as  to  make  what  may  be  called 
an  active  screen.  To  do  this  he  dissolves 
or  mixes  the  radium  compound  so  as  to 
be  able  to  spread  it  upon  a  celluloid  back- 
ing in  the  shape  of  a  disk  or  plate.  A 
celluloid  rod  can  also  be  coated  in  the 
same  way.  After  drying,  the  layer  of 
radium  is  covered  with  a  coating  of  col- 
lodion, which  dries  quickly  and  then 
gives  a  good  protective  layer.  It  also  al- 
lows a  good  part  of  the  radium  rays  to 
pass.  What  is  known  as  "radium  gela- 
tine" is  also  used  for  a  number  of  pur- 
poses, and  at  present  it  is  employed  for 
medical  use.  It  consists  of  a  sterilized 
solution  of  gelatine  containing  a  small 
quantity  of  radium  salt.  When  the  or- 
dinary means  fail,  the  radium  gelatine  is 
injected  into  parts  of  the  body  or  it  can 
be  applied  upon  wads  of  absorbent  cot- 
ton.— Les  Inventions  Illustrces,  Paris. 


ELECTRIC  HEATERS  FOR 
CHURCH  PEWS 

Electric  heating  is  carried  out  in  the 
St.  Sebaldus  church  in  Nuremburg,  Ger- 
many on  a  most  improved  plan,  the  heat- 
ers being  installed  in  the  shape  of  foot 
warmers,  which  run  along  under  each 
pew,  and  the  result  is  said  to  be  excel- 
lent. The  outside  electric  mains  come  in 
to  half  a  dozen  or  more  connection  boxes 
lying  under  the  floor  and  from  here 
wires  branch  out  to  each  of  the  pews 
and  on  the  pew  is  a  switch  so  as  to  be 
able  to  cut  out  each  heater  independently. 
The  electric  heater  consists  of  a  four  inch 
iron  pipe  laid  along  at  a  short  distance 
from  the  floor  and  in  front  of  the  seat 


so  that  the  feet  can  be  placed  upon  the 
heater.  A  foot  support  in  the  shape  of 
an  iron  plate  runs  along  just  over  the 
heater  tube  so  that  there  is  no  direct  con- 
tact made  with  the  latter.  Inside  the 
tube  is  the  electric  heater  proper,  which 
consists  of  resistance  wire  wound  on  a 
central  metal  core,  being  insulated  with 
glass  supports.  The  foot  bench  acts  as 
a  flap  and  is  hinged  to  the  back  of  the 
pew  following  and  has  feet  in  front,  so 
that  it  can  be  folded  up  when  it  is  de- 
sired to  inspect  or  clean  the  heater.  The 
St.  Sebaldus  church  is  a  large  one  and 
has  1,200  seating  places,  with  1,800  feet 
total  length  of  pews. — Elektrotechnischer 
Zeitschrift,  Berlin. 


ST.  ELMO'S  FIRE 


The  curious  electrical  phenomenon, 
known  as  St.  Elmo's  fire,  was  observed 
on  a  trolley  wire  of  the  Louvre-Vin- 
cennes  line  at  Paris  by  M.  Vaudequin, 
and  he  says  that  there  was  a  continuous 
flame  like  brush  all  along  100  feet  of  the 
wire  and  about  20  inches  high.  This 
lasted  for  more  than  half  a  minute  and 
had  a  pale  green  color  which  could  be 
very  well  seen  on  account  of  the  dark 
clouds  which  were  back  of  it.  It  is  well 
known  that  such  effects  are  electrical  dis- 
charges which  take  place  during  stormy 
weather  and  have  the  appearance  of 
flames  or  brush  discharges,  such  as  are 
given  with  electrical  apparatus,  for  in- 
stance, when  approaching  the  finger  to  a 
static  machine.  The  St.  Elmo's  fire  is 
often  seen  o,n  the  masts  of  ships  and  in 
Paris  it  is  noticed  on  the  spire  of  Notre 
Dame.  Sometimes  the  effect  is  remark- 
able, such  as  was  seen  at  the  Pic  du 
Midi  Observatory  in  France.  Here  the 
spectacle  which  occurred  at  night  was 
a  striking  one,  as  all  the  lightning  rods, 
stay  wires  and  a  200  foot  length  of  wire- 
less telegraph  antenna,  the  metal  roofs 
and  even  the  weathercock  were  covered 
in  part  or  altogether  by  flames  or  dis- 
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charges  reaching  eight  inches  in  height 
and  there  were  seen  brilliant  stars  of  a 
small  size  upon  the  metal.  The  whole 
southern  half  of  the  observatory  seemed 
to  be  in  flames,  while  the  northern  half 
remained  in  complete  darkness.  After  a 
quarter  of  an  hour  the  storm  abated,  and 
the  St.  Elmo's  fire  disappeared  alto- 
gether.— La  Nature,  Paris. 


HUMAN  COMPASS 


NEW  WAY  OF  MAKING  QUARTZ 
TUBE  LAMPS 


A  Paris  constructor,  M.  Berlemont, 
uses  a  new  method  for  making  quartz 
tube  mercury  vapor  lamps  which  makes 
them  much  more  reliable.  These  lamps 
are  now  coming  into  use  for  water  puri- 
fying purposes,  and  are  made  with  a 
quartz  tube  instead  of  glass,  so  as  to  al- 
low the  microbe  destroying  ultra-violet 
rays  to  pass  through.  But  these  lamps 
are  noticed  to  run  down  with  time  and 
become  useless,  so  that  this  is  likely  to 
hinder  the  use  of  the  lamps  unless  a 
remedy  is  found.  Air  enters  the  tube  by 
degrees  and  combines  with  the  mercury, 
and  again  there  is  deposited  a  black 
layer  on  the  tube  like  that  seen  in  an 
incandescent  lamp.  Before  this,  the  cur- 
rent was  taken  into  the  quartz  tube  by 
conical  ground  stoppers  of  the  non-ex- 
pansion metal  known  as  "invar."  This 
metal  expands  scarcely  any  and  thus  does 
not  work  loose  with  the  heat.  Ground 
stoppers  are  used,  as  it  is  impossible  to 
fuse  the  current  wires  in  the  quartz  as 
is  done  with  glass.  However,  it  is  found 
that  air  will  enter  around  the  stoppers, 
even  in  spite  of  great  care,  so  that  the 
inventor  now  uses  an  alloy  of  platinum 
and  iridium,  and  by  combining  properly 
he  obtains  an  alloy  which  melts  at  the 
same  heat  as  the  quartz.  In  this  way  he 
is  able  to  fuse  the  wires  directly  in  the 
quartz  tube  when  making  the  lamp.  He 
claims  that  by  covering  the  wire  with 
platinum  in  a  certain  way,  it  will  not 
work  loose  under  the  action  of  heat,  so 
that  this  drawback  is  remedied  and  there 
is  also  no  black  deposit  in  the  lamp. 
— La  Nature,  Paris. 


While  we  cannot  vouch  for  the  truth 
of  the  statement  made  by  a  Paris  journal 
that  the  human  body  may  be  made  to  act 
like  a  compass  and  place  itself  due  north 
and  south,  the  idea  is  an  interesting  one 
and  is  said  to  be  not  difficult  to  prove  by 
an  actual  trial.  Take  a  wide  plank  as 
long  as  the  person's  body,  insert  at  the 
middle  point  a  sewing  thimble  or  other 
suitable  hollow  metal  piece,  placing  the 
whole  upon  a  metal  pivot  fixed  in  the 
ground  and  about  20  inches  high,  so 
that  the  board  can  turn  about  easily.  The 
person  lies  upon  the  board,  with  the  arms 
laid  next  the  body.  It  is  claimed  that  the 
board  will  then  turn  about  and  finally 
take  a  position  which  is  just  north  and 
south.  Thus  we  have  what  might  be 
called  a  "human  compass,"' — Soldi 
(daily),  Paris. 

ELECTRIC  TIMING  AT  THE 
OLYMPIC  GAMES 


At  the  Olympic  games  at  Stockholm 
there  was  used  a  novel  electric  method 
for  timing  the  runners  in  some  of  the 
races,  so  as  to  get  the  exact  time  made 
by  the  winner,  and  also  to  decide  who 
crossed  the  line  first,  even  when  the  dif- 
ference was  very  small.  The  starter 
gave  the  signal  by  firing  a  pistol  and  this 
was  connected  by  electric  wires  with  two 
stop  watches  and  these  commenced  to 
run  for  taking  the  time.  The  start  and 
finish  were  at  the  same  point,  and  across 
the  track  a  light  string  was  stretched  be- 
tween poles  and  the  string  was  also  con- 
nected with  the  stop  watches  for  stopping 
them.  The  first  comer  broke  the  string 
when  crossing  the  line  so  that  the  watches 
were  stopped  and  the  exact  time  between 
start  and  finish  could  be  seen.  Breaking 
the  string  also  served  to  work  an  electric 
device  for  the  shutter  of  a  camera  which 
was  mounted  just  on  the  finish  line  and 
above  the  judges'  stand,  so  that  the  pho- 
tographer had  an  image  of  the  winner 
when  crossing  the  finish  line.  This 
method  is  very  useful  in  settling  all  dis- 
putes.— La  Nature,  Paris. 
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TELEPHONES    PER    CAPITA   IN 
SCANDINAVIAN   COUNTRIES 


It  has  often  been  stated  that  Sweden  is 
in  the  lead  among  European  countries  as 
to  the  number  of  telephones  which  are 
in  use  with  relation  to  the  number  of 
inhabitants,  especially  in  Stockholm, 
where  the  public  uses  telephones  very 
largely.  Denmark  is  also  not  far  be- 
hind, and  the  same  state  of  affairs  is 
found  at  Copenhagen.  The  recent  tele- 
phone figures  bring  out  the  number  of 
telephones  per  1,000  inhabitants  which 
are  in  use  in  some  of  the  large  cities.  In 
Stockholm  this  number  is  no  less  than 
191. 5  telephones  per  1,000  persons,  and 
Copenhagen  follows  this  with  96.5  tele- 
phones. Next  comes  New  York  with 
85.5  subscribers  per  1,000,  then  Chris- 
tiania  with  68.9,  Helsingfors  with  59.5, 
which  is  the  same  figure  as  for  Berlin, 
then  come  Paris  and  London  with  only 
27.4  subscribers.  In  several  of  the  above 
cases  it  will  be  seen  that  the  Scandina- 
vian region  is  in  the  lead. — Zeitschr 
filr  Schwachstr. 


INTERNATIONAL   CONGRESS 
OF  ELECTRO-CULTURE 


The  French  Moto-Culture  Association, 
whose  headquarters  are  at  Paris,  is  now 
organizing  an  international  congress  of 
electro-culture  as  well  as  a  concourse  and 
exposition  of  all  kinds  of  motor  devices 
applied  to  agriculture,  to  be  held  at 
Rheims  from  the  19th  to  the  27th  of  Oc- 
tober. The  congress  will  deal  with  the 
influence  of  electricity  on  the  growth  of 
plants,  such  as  the  effects  of  atmospheric 
electricity  upon  the  soil  and  upon  the 
sprouting  or  general  growth  of  crops  of 
different  kinds,  also  the  effect  upon  mi- 
crobes and  insects.  Electric  treatment  of 
plant  diseases  will  be  another  feature, 
also  electric  forcing  of  plant  growth,  in- 
fluence of  electric  light  on  plants  and 
flowers  and  the  like.  The  second  part 
of  the  program  relates  to  exhibitions 
of  electric  or  other  motors  as  applied  on 
the  farm  for  all  kinds  of  work. — Revue 
ScicntiUqtic,  Paris. 


GASOLINE-ELECTRIC   OMNI- 
BUSES IN  LONDON 

A  number  of  the  new  Tilling-Stevens 
electric  automobiles  are  beginning  to  run 
in  London  and  others  are  now  in  use  in 
Liverpool,  and  they  appear  to  be  having 
considerable  success.  Each  automobile 
carries  a  miniature  electric  plant  and 
this  can  also  be  made  use  of  to  supply 
current,  as  for  instance,  for  electric 
welding  or  for  operating  searchlights, 
and  the  cars  are  used  in  this  way  at  pres- 
ent. The  motor  is  of  the  four-cylinder 
gasoline  type  and  gives  90  horsepower, 
having  a  dynamo  mounted  on  the  same 
shaft.  On  the  car  is  an  electric  motor 
which  receives  the  current  from  the 
dynamo.  This  motor  drives  the  rear 
axle  by  a  set  of  gearing,  and  as  the  cur- 
rent from  the  dynamo  passes  through  a 
controller,  the  driver  can  easily  vary  the 
current  and  so  run  the  electric  motor  at 
different  speeds  to  operate  the  car.  A 
certain  number  of  the  new  cars  are  now 
in  public  use  in  London  and  they  are 
well  patronized  by  the  public.  In  spite 
of  their  seeming  complication,  they  are 
easily  handled,  and  a  noteworthy  point 
is  the  economy  of  running  which  they 
show  when  compared  with  the  usual 
gasoline  omnibus.  The  same  type  of 
omnibus  is  coming  into  use  on  the 
continent,  and  a  number  of  them  have 
also  been  built  for  India. — Electricien, 
London. 


LONG   DISTANCE  WIRELESS 
RECORD  FROM  PERSIA 


It  is  somewhat  surprising  that  a  long 
distance  wireless  record  should  be  ob- 
tained by  a  station  in  Persia.  This  coun- 
try seems  like  a  bit  of  the  old  world 
dumped  down  into  modernity,  though  the 
statement  may  not  be  cheering  to  those 
who  are  lovers  of  the  land  of  "the  Lion 
and  the  Sun."  This  isolated  country  is 
being  hemmed  in  on  the  north  and  cast 
by  Russia  and  India,  and  possesses  a 
coast  line  which  commands  only  a  byway 
to  the  Arabian  Gulf.  Lack  of  good  roads 
is  another  point,  and  most  of  these  are 
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mere  caravan  tracks  so  that  means  of 
connection  with  the  outer  world  are 
scanty  and  unreliable.  Wireless  teleg- 
raphy is  now  coming  in  to  help  matters. 
The  operator  in  charge  of  the  Marconi 

■  Jask  station  was  recently  able  to  cover  a 
remarkably  long  distance,  his  messages 
being  received  by  an  operator  on  the 
ocean  liner  "Mantua,"  which  was  then 
off  the  Port  of  Melbourne,  Australia,  a 
distance  of  6,249  nautical  miles.  It  is 
only  possible  to  account  for  this  long  dis- 
tance by  some  exceptional  conditions  of 
the  atmosphere  or  other  physical  condi- 

,  tions  which  prevailed  at  the  time.  The 
operator  on  the  "Mantua"  heard  Jask  as 
clearly  as  if  the  stations  were  only  100 
miles  apart. — Marconigraph,  London. 

MAP   MAKING   WITH   THE   AID 
OF  WIRELESS 

Map  making  is  one  of  the  new  uses  to 
which  wireless  telegraphy  is  being  put, 
and  this  is  likely  to  become  an  important 
feature  before  long,  especially  in  the  colo- 
nies or  newly-developed  regions  where 
surveying  work  is  difficult  to  carry  out. 
At  the  Eiffel  Tower  plant  in  Paris  ex- 
periments showed  that  the  exact  differ- 
ence in  longitude  could  be  found  by 
sending  time  signals  by  wireless.  For 
instance,  if  it  is  two  o'clock  in  Paris  and 
the  time  at  a  second  station  at  this  mo- 
ment is  three  o'clock,  there  is  one  hour 
difference  between  these  points,  and  as 
the  difference  in  latitude  corresponds  ex- 
actly to  this,  it  is  figured  at  once  and  we 
have  the  latitude  of  the  second  point  with 
reference  to  Paris.  This  is  due  to  the 
fact  that  the  two  time  values  are  instan- 
taneous, as  the  waves  take  no  appreci- 
able time  to  travel.  The  King  of  Bel- 
gium is  now  taking  steps  to  apply  the 
method  in  the  Congo  region  in  Africa, 
and  it  is  said  that  a  map  can  be  laid  out 
within  two  years,  where  it  would  take 
about  ten  years  to  do  the  work  by  or- 
dinary surveys.  A  commission  is  now 
engaged  in  applying  the  wireless  method 
to  fixing  the  frontier  between  the  French 
and  the  German  possessions  in  the  Congo 
region. — Frankf.   Zeitang,   Frankfort. 


NEW  BOOKS 

Modern  Illumination — Theory  and  Prac- 
tice. Horstman  and  Tousley,  Chicago. 
Frederick  J.  Drake  &  Company.  265  pages 
with  42  illustrations.     Price,  $2.00. 

This  work  takes  up  the  subject  from 
the  view-point  of  the  practical  workman, 
and  is  serviceable  not  only  to  electricians, 
but  to  architects,  superintendents  and 
managers  of  commercial  or  industrial 
establishments. 


Toll  Telephone  Practice.  By  Thiess  and 
Joy.  New  York:  D.  Van  Nostrand  Com- 
pany. 1912.  410  pages  with  271  illustra- 
tions.    Price,  $3.50. 

Like  many  other  fields  in  the  electrical 
industry,  the  art  of  telephony  has  ad- 
vanced to  a  point  where  it  must  be  di- 
vided into  various  subjects  and  have  these 
treated  separately  in  order  to  be  presented 
in  a  volume  of  reasonable  length.  The 
book  noted  covers  the  field  indicated  ex- 
haustively and  is  written  for  the  engi- 
neer, the  student  and  for  those  whose 
training  has  been  practical. 


Shop  Mathematics.  By  Earle  B.  Norris  and 
Kenneth  G.  Smith.  New  York:  McGraw- 
Hill  Book  Company.  1912.  180  pages  with 
86  illustrations.     Price,  $1.50. 

The  aim  of  this  book  is  to  teach  the 
fundamental  principles  of  mathematics 
to  shop  men,  using  familiar  terms  and 
processes,  and  giving  such  applications 
to  shop  problems  as  will  maintain  the 
interest  of  the  student  and  develop  in 
him  an  ability  to  apply  the  mathematical 
and  scientific  principles  to  his  every-day 
problems  of  the  shop.  This  volume 
(Part  I,  Shop  Arithmetic)  presents  the 
first  half  of  the  instruction  papers  in 
Shop  Mathematics,  as  developed  and 
used  by  the  Extension  Division  of  the 
University  of  Wisconsin. 


Drafting  Instruments  and  How  to  Use 
Them.  By  Ralph  F.  Windoes,  South  Haven, 
Mich.  1912.  48  pages  with  88  illustrations. 
Price,  cloth,  75  cents ;  paper,  50  cents. 

A  book  written  for  students  beginning 
the  study  of  mechanical  drawing.  Be- 
sides treating  of  instruments  used,  a 
chapter  is  devoted  to  blueprinting  and 
tracing. 


The  leading  article  in  this  issue — "Edi- 
son as  a  Manufacturer" — emphasizes  a 
phase  of  the  man's  many 
Edison  sided  personality  not  very 

Among  the    widdy  appreciated  by  the 
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into  the  habit  of  loving 
and  honoring  him  more  as  a  great  in- 
ventor and  philosopher.  But  Edison  the 
manufacturer,  assisted  by  very  able  men 
with  whom,  through  his  keen  insight  into 
human  nature,  he  has  been  able  to  sur- 
round himself,  has  also  built  up  a  great 
industrial  organization  at  Orange,  N.  J. 
He  is  a  thorough  business  man  and  a 
good  portion  of  the  long  hours  he  spends 
every  day  at  the  plant  is  given  up  to  the 
management  and  even  to  directing  de- 
tails of  the  numerous  manufacturing 
units  which  are  linked  together  under 
the  name  "Thomas  A.  Edison,  Inc." 

The  author  of  the  article,  Mr.  H. 
Bedford-Jones,  visited  the  plant  at  Or- 
ange and  conversed  with  Mr.  Edison 
concerning  this  phase  of  his  work.  The 
results  of  this  interview  and  his  close  ob- 
servation of  the  wonderfully  interesting 
and  diversified  processes  of  manufacture 
there  represented  he  has  set  forth  in  a 
pleasing  style. 

This  is  the  first  of  a  series  of  articles 
by  the  same  author  which  will  present 
some  of  the  very  interesting  features  in 
connection  with  great  manufacturing  in- 
stitutions in  the  electrical  field.  When 
you  place  a  telephone  receiver  to  your  ear 
and  listen  to  the  voice  of  a  friend  far 
away,  you  would  perhaps  like  to  know 
something  of  the  greatest  telephone 
manufacturing  establishment  in  the 
world,  which  builds  telephones  and  in- 
tricate  switchboards   not   only   for  this 


country  but  for  China,  for  Russia,  for 
France — wherever,  in  fact,  the  human 
voice  pulsates  over  wires.  When  you  see 
a  mighty  waterfall  harnessed,  or  listen 
to  the  song  of  a  20,000  horsepower  turbo- 
generator, you  would  like  to  know  where 
those  great  machines  came  into  existence. 
As  you  turn  the  current  into  a  little  wire 
heating  element  that  then  cooks  your 
dinner  or  curls  your  hair,  you  wonder, 
also,  where  these  modern  devices  come 
from. 

The  articles  will  answer  some  of  these 
questions  which  have  come  to  your  mind. 
Not  every  great  plant  can  be  described 
nor  can  one  one-hundredth  of  the  marvels 
in  each  be  dwelt  upon,  but  at  least  some 
very  interesting  bird's-eye  views  will  be 
presented  of  the  leading  institutions  in 
the  various  branches  of  the  electrical  in- 
dustry. 


It  has  been  ascertained  that  the  rare 
atmospheric  gas,  neon,  readily  becomes 
luminous     under    the     in- 
Neon  and     flUence   of   electric   waves, 

Wave"0  and    h    is    su™ested    that 

the    property    may    afford 

a  means  of  visually  reading  wireless 
telegraph  messages.  Experimentation 
with  a  tube  of  neon  during  an  At- 
lantic voyage  in  July  showed  that  the 
gas  glowed  beautifully  in  response  to 
the  waves  sent  out  from  the  wireless 
apparatus  of  the  ship,  but  that  the  re- 
ceived waves  were  apparently  too  weak  to 
affect  it  sensibly.  Further  experiment 
may  result  in  the  discovery  of  a  means  of 
utilizing,  this  property  of  neon  as  a  de- 
tector of  received  signals.  At  present  it 
is  employed  to  measure  the  length  of  elec- 
tric waves  sent  out. 


Dr.  Marcus  Herz,  of  Berlin,  once  said  to  a 
patient  who  read  medical  books  diligently  in 
order  to  prescribe  for  himself: 

"Be  careful,  my  friend.  Some  day  you'll 
die  of  a  misprint." 

*  *     * 

"Hello,  Jack,"  called  out  little  Harry,  "is 
Tommy  in  the  house?" 

"Course  he  is.  Don't  you  see  his  shirt  on 
the  line!" 

*  *     * 

The  other  day  a  young  woman  teacher  took 
eight  of  her  pupils  through  a  museum  of  natu- 
ral history. 

"Well,  my  boy,  where  did  you  go  with  your 
teacher  this  afternoon?"  asked  the  mother  of 
one  of  them  on  his  return.  With  joyous 
promptness  he  answered: 

' '  She  took  us  to  a  dead  circus. ' ' 

He  passed  the  sugar-bowl  to  a  shy  young  girl 
of  about  fifteen,  sitting  across  the  table,  saying, 
' '  Sweets  to  the  sweet,  you  know ; ' '  whereat  the 
little  miss  handed  him  the  plate  of  crackers, 
remarking,  "Crackers  to  the  cracked." 

The  residents  of  a  neighborhood  in  Harlem 
were  surprised  the  other  morning  when  on  their 
way  to  the  subway  station  they  noticed  this  sign 
hanging  in  the  window  of  an  undertaker's  es- 
tablishment : 

"Why  walk  around  in  misery  when  you  can 
be  comfortably  buried  for  $35?" 

*  *     * 

A  teacher  wishing  to  emphasize  the  import- 
ance of  the  ocean  cable  in  binding  together 
the  nations  of  the  earth,  inquired  of  her  class: 

' '  What  one  thing  unites  more  people  than 
anything  else  in  the  world?" 

The  unhesitating  reply  of  a  pupil  was,  ' '  Get 
ting  married." 

*  *     * 

He  danced  a  waltz  with  the  wife  of  his  host. 
The  lady  spoke  with  an  especially  broad  accent, 
and  she  ran  somewhat  to  flesh.  When  they  had 
finished  tho  round  of  the  floor  she  was  panting 
in  a  repressed  and  well-bred  way. 

"Shall  we  try  another  whirl?"  inquired  the 
Chicago  man,  eagerly. 

"Not  now,"  she  smiled,  "I'm  so  dawnced 
out." 

"Not  by  a  long  shot,"  said  the  Chicagoan 
with  emphasis.  ' '  You  're  far  from  being  darned 


stout.    In  fact,  you're  put  together  better  than 
any  little  girl  I've  seen  yet." 

He  had  dropped  a  nickel  in  the  slot  of  a 
telephone  pay  station  and  stood  patiently  wait- 
ing. He  was  full  to  the  brim.  He  read  the 
instructions  and  took  down  the  receiver. 

"Number?"  asked  central. 

"Fife  centsch." 

"What  do  you  want?" 


Doubtless  that  Vermont  widow  meant  well 
when  she  erected  a  monument  to  her  late  hus- 
band bearing  the  inscription:  "Best  in  peace 
until  we  meet  again." 

*  *     * 

A  man  called  up  a  big  office  on  the  telephone 
and  got  a  saucy  greeting  from  an  office  boy 
while  asking  the  man  who  he  was  and  what  he 
wanted. 

"Oh,  I'm  only  the  president  of  your  com- 
pany," the  man  answered,  "so  you  needn't  be 
polite  to  me;  but  please  do  be  to  others." 

*  *     * 

Two  farmers  of  Kansas  were  discussing  a 
recent  cyclone.  "Was  your  barn  damaged 
any?"  asked  Si.  "Wal,  I  dunno;  I  ain't 
found  that  barn  yet." 

"Do  you  think  telephone  operation  can  be 
classed  as  a  profession?" 

"Well,  it  certainly  is  a  calling." 

Three  strangers  were  in  the  Pullman  smoker, 
when  one  of  them  turned  to  another  and  asked: 

"H-How  f-f-f-far  is  it  t-t-too  P-P-P-Pitts- 
burgh?" 

The  man  addressed  made  no  reply,  but  got 
up  and  left  the  ear.  The  stutterer  then  turned 
to  the  third  man,  who  gave  him  the  information. 

A  few  moments  afterward  the  third  man  met 
the  one  who  had  left  the  car  and  said: 

' '  See  here  I  Why  did  you  go  out  without  an- 
swering, when  that  man  asked  you  a  civil  ques- 
tion?" 

"D-D-Do  you  think  I  w-w-wanted  to  g-g-g- 
get  rn-my  head  knocked  off?"  was  the  answer. 

*  *     * 

"What  are  you  doing  with  that  parrot?" 
Stammerer :    "  I  'm  j- j-just  t-t-t-t-eaching  him 
to  sp-sp-speak. " 
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Common  Electrical  Terms  Defined 


In  this  age  of  electricity  everyone  should  be  versed  in  its  phraseology.    By  studying  this  page  from  month 
to  month  a  working  knowledge  of  the  most  commonly  employed  electrical  terms  may  be  obtained. 
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Turbo-generator. — An  electric  generator 
coupled  to  a  high  speed  steam  turbine.  In 
some  machines  the  common  shaft  is  vertical 
and  in  others  horizontal. 

Twin  Conductor. 
— A  cable  of  elec- 
trical conductors  in 
which  two  wires  in-  Twin  Conductor 

sulated     from     each 
other  are  earried.     (See  cut.) 

Uniphase  Alternator. — An  electric  genera- 
tor which  produces  single  phase  alternating 
current.     Sometimes  called  a  "uniphaser. " 

Universal  Detector. — A  wireless  detector 
so  constructed  that  it  may  be  operated  as  an 
electrolytic,  tantalum,  peroxide  of  lead,  silicon, 
carborundum,  or  as  any  of  the  crystal  detectors. 

Universal  Discharger. — See  Discharger. 

V. — Sometimes  used  as  an  abbreviation  for 
volt. 

Vertical  Main. — In  the  wiring  of  a  building 
for  electric  light  and  power  the  conductors 
running  vertically  from  floor  to  floor.  Called 
also  risers. 

Vibrating  Bell. — A  bell  that  rings  while 
the  circuit  is  closed  and  having  a  circuit- 
breaker  operated  by  its  own  motion. 

Volt.— The  unit  of  electromotive  force.  If 
a  source  of  electricity  capable  of  furnishing 
an  electromotive  force  of  one  volt  is  connected 
to  a  circuit  of  one  ohm  resistance  a  current 
of  one  ampere  will  flow.  The  nearest  and 
most  familiar  approximate  standard  is  a 
Daniell  cell  which  gives  an  electromotive  force 
of  1.07  volts. 

Voltage. — The  electric  pressure  of  a  circuit 
expressed  in  volts.  When  this  term  is  applied 
to  lamps,  however,  it  means  the  voltage  of  the 
system  upon  which  the  lamp  is  designed  to 
burn. 

Voltaic  Arc. — See  Arc,  Voltaic. 

Voltameter. — An  electrolytic  cell  arranged 
to  measure  the  quantity  of  electricity  that  has 
passed  through  it  in  a  given  time.  If  two 
plates  of  copper  be  placed  in  sulphate  of  cop- 
per and  a  current  of  electricity  be  passed 
through  from  one  plate  to  the  other  the  anode 
plate  will  slowly  dissolve  and  the  kathode  plate 
will  receive  the  copper  deposit  lost  by  the 
anode.  One  ampere  will  deposit  1.174  grams 
of  copper  per  hour.  In  1879  Edison  proposed 
a  copper  voltameter  to  measure  current  sup- 
plied to   houses  for  electric  lights. 

Volta's  Battery. — See  Battery,  Volta's. 

Vollmeter. — An  instrument  used  for  measur- 
ing the  potential  or  electric  pressure. 

Vulcanite. — A  variety  of  vulcanized  rub- 
ber used   for   insulation   purposes  in  electrical 


Socket 


construction.  Sometimes  referred  to  as  ebonite, 
when  black.  A  more  common  name  is  hard 
rubber. 

W. — An  abbreviation  for  watt. 

Wall  Box. — An  iron  or  steel  box  required 
by  the  National  Electrical  Code  to  be  set  in  a 
wall  or  partition  to  hold  a  flush  switch  or  plug 
receptacle. 

Wall  S  o  c  k  e  t. — A 
socket  designed  to  be 
placed  upon  the  wall  to 
hold  an  incandescent 
lamp.      (See  cut.) 

Watt.  —  The    unit    of 
1 

electric  power.     The  

746 
of  a  horsepower. 

Watt-hour. — The  term  used  to  indicate  the 
steady  expenditure  of  one  watt  of  electrical 
energy  during  a  period  of  one  hour. 

Wattmeter. — An  instrument  for  measuring 
in  watt-hours  the  electrical  energy  passing 
through  it.     (See  Watt-hour.) 

Wave  Length. — Used  in  wireless  telegraphy 
to  designate  the  distance  between  two  adjacent 
points  at  which  the  electrical  strain  in  the 
ether  is  at  its  maximum  in  the  same  direction. 
A  rough  analogy  to  wave  length  in  ether  may 
be  made  by  dropping  a  float  regularly  into  a 
pool  of  water.  Waves  will  be  produced,  the 
distance  (wave  length)  between  their  crests 
being  in  accordance  with  the  rapidity  of  the 
oscillation  of  the  float. 

Wimhurst  Machine. — A  type  of  static 
machine  having  two  oppositely  rotating  plates 
of  glass  on  which  are  pasted  sectors  of  tinfoil. 
These  sectors  on  the  two  plates  react  one  upon 
the  other,  •  becoming  charged  with  electricity 
which  is  taken  off  by  collecting  combs  of 
metal. 

Windage. — The  air  gap  between  the  armature 
windings  and  the  pole  pieces  in  a  dynamo  is 
sometimes  so  called. 

Wireless  Telegraphy. — A  method  of  elec- 
trical communication  between  two  stations 
without  the  use  of  a  metallic  circuit.  The 
principle  of  wireless  communication  as  specified 
in  Marconi 's  patents  is  the  production  and 
detection  of  electro-magnetic  waves,  the  ether 
being  the  transmitting  medium. 

Work. — When  a  force  acts  upon  a  body  and 
moves  it  this  force  does  work,  it  acts  against 
a  resistance  and  produces  motion.  The  com- 
mon unit  of  work  is  the  foot-pound.  If  a 
weight  of  one  pound  be  lifted  one  foot,  a  foot- 
pound of  work  has  been  done.  Foot-pounds 
equals  pounds-force  times  feet  displacement. 
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Electro-Chemical  Wonders 

An  Interview  With  Sir  William  Ramsay 
By  FRANK  PARKER  STOCKBRIDGE 


"What  is  going  to  be  the  next  great 
development  in  electro-chemical  science? 
I  do  not  know.  I  am  not  a  prophet. 
Science  has  nothing  to  do  with  prophecy. 
Predictions  are  for  commercial  men  and 
engineers.  Science  concerns  itself  only 
with  facts  actually  ascertained,  and  the 
two  most  important  facts  bearing  on 
electrical  chemistry  that  have  been  ascer- 
tained in  the  last  few  years  are  that  it 
is  possible  to  extract  the  nitrogen  from 
the  air  by  means  of  an  electrical  furnace 
and  convert  it  into  nitrates  for  use  in 
manufacturing  fertilizers,  explosives, 
dyestuffs  and  for  other  commercial  pur- 
poses; and  that  we  can  actually  make 
rubber — and  I  know  of  nothing  more 
important  to  the  development  of  the  use 
of  electricity  than  an  unlimited  supply  of 
cheap  rubber." 

The  speaker,  a  slender,  wiry,  grey 
bearded,  pleasant  faced,  genial  gentle- 
man of  fifty-five,  with  whom  I  was  con- 
versing in  the  big  lounging  room  of  the 
Hotel  Belmont  the  other  day,  was  Sir 
William  Ramsay.  And  if  you  don't 
know  who  Sir  William  Ramsay  is,  here 
is  a  list  of  his  titles  and  degrees : 

In  the  first  place,  he  is  a  Knight  Com- 
mander of  the  Bath,  which  is  nearly  the 
highest  order  of  Knighthood  of  the 
British  Empire.  Then,  he  can  write 
after  his  name  the  initials  L.  Ld.,  D.  Sc, 


M.  D.,  Ph.  D.,  F.  R.  S.  and  F.  C.  S. ;  he  is 
a  Commander  of  the  Crown  o#  Italy,  an 
officer  of  the  Legion  of  Honor  of  France, 
honorary  member  of  the  Institute  of 
France,  honorary  member  of  the  Royal 
Academies  of  Ireland,  Berlin,  Bohemia, 
Holland,  Rome,  St.  Petersburg,  Turin, 
Roumania,  Vienna,  Norway  and  Sweden, 
as  well  as  of  the  Academies  of  Geneva, 
Frankfort  and  Mexico.  He  is  an  honor- 
ary member  of  the  German  Chemical  So- 
ciety, of  the  Royal  Medical  and  Chirur- 
gical  Society,  the  Pharmaceutical  Society 
and  the  Philosophical  Societies  of  Man- 
chester, Philadelphia  and  Rotterdam. 
Besides  all  of  these  he  is  Professor  of 
Chemistry  at  the  University  College, 
London. 

None  of  Sir  William's  titles  and  honors 
has  gone  to  his  head.  He  is  as  affable 
and  democratic  as  he  was  when  he  was 
just  plain  Willie  Ramsay,  studying  chem- 
istry in  his  native  city  of  Glasgow.  But 
wherever  chemists  foregather  the  name 
of  Sir  William  Ramsay  is  the  one  name 
of  a  living  man  that  is  honored  above 
all  the  rest.  For  this  wiry,  pleasant 
spoken  Scotsman,  with  the  twinkling 
blue  eye,  has  made  more  important  dis- 
coveries in  chemistry  himself,  and  has 
pointed  the  wax  to  more-  important  dis- 
coveries in  chemistry  for  others,  than 
any  other  individual  since  the  days  when 
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chemistry  was  allied  to  magic,  and  the 
search  for  the  philosopher's  stone  was  the 
aim  and  object  of  those  who  were  try- 
ing to  penetrate  the  secrets  of  Nature. 

If  Sir  William  Ramsay  had  never  done 
anything  else  but  discover  that  the  air, 
which  all  scientists  had  accepted  as  be- 
ing composed  of  a  mixture  of  oxygen 
and  nitrogen,  actually  contains  a  num- 
ber of  gases  and  elements  new  to  science, 
his  name  would  live  in  scientific  litera- 
ture as  that  of  a  great  discoverer.  It 
is  sixteen  years  since  he  found  the  ele- 
ment argon  as  a  constant  constituent  of 
the  air,  and  it  was  after  that  that  he 
discovered  three  other  atmospheric  gases 
— neon,  krypton  and  xenon.  The  ele- 
ment helium  was  also  first  discovered  by 
him,  and  when  he  discovered  that  radium 
may  be  transmuted  into  helium,  he  found 
something  that  chemists  and  alchemists 
had  sought  in  vain  since  the  beginning 
of  time — the  actual  transformation  of 
one  substance  into  another,  which  the 
"philosopher's  stone"  of  the  ancients  was 
to  accomplish.  And  since  he  was  the 
first  to  tell  the  world  just  what  the  air 
is  composed  of,  it  was  quite  natural  that 
when,  during  his  visit  to  America  to  at- 
tend the  International  Congress  of  Ap- 
plied Chemistry,  I  finally  persuaded  him 
to  talk  of  present-day  and  future  won- 
ders in  electro-chemistry  for  the  readers 
of  Popular  Electricity,  the  first  sub- 
ject he  referred  to  was  the  wonderful 
utilization  of  the  air  as  a  source  of  nitro- 
gen supply. 

"If  you  have  never  given  the  subject 
careful  study,  you  cannot  realize  how 
important  to  the  world  the  insurance  of 
a  continuous  supply  of  nitrogen  in  some 
commercial  form  is  and  always  will  be," 
he  said.  "England  would  be  depopulated 
in  a  short  time  if  the  supply  of  nitrates 
were  to  be  cut  off.  Not  only  is  the  agri- 
culture of  Great  Britain  dependent  upon 
nitrogen  fertilizers,  but  the  explosives 
for  use  in  the  guns  of  her  army  and 
navy  must  also  be  made  from  nitrogen 
compounds.  . 

"Until  Dr.  Samuel  Eyre  of  Norway 
and  his  colleague,  Dr.  Birkeland,  discov- 


ered an  economical  way  to  extract  the 
nitrogen  from  the  air  by  means  of  the 
electric  arc,  the  whole  world  of  science 
and  economics  had  been  wondering  what 
would  happen  when  the  only  known  large 
deposits  of  nitrogen — the  Chilean  nitrate 
beds — should  become  exhausted.  Now 
Dr.  Eyre  has  just  told  us  how  sufficient 
nitrogen  to  supply  all  the  needs  of  the 
civilized  world  is  actually  being  made 
from  the  air  and  sold  in  competition  with 
the  Chilean  product. 

"The  Birkeland-Eyre  process,  as  prac- 
ticed in  Norway  is  a  very  simple  one. 
They  are  using  some  200,000  electrical 
horsepower,  generated  by  water  power, 
and  a  $30,000,000  company  is  manufac- 
turing the  various  nitrates — 80,000  tons 
a  year  of  nitrate  of  lime  for  fertilizer, 
10,000  tons  of  nitrate  of  ammonia  for 
explosives  and  10,000  tons  of  nitrate  of 
soda  for  use  in  dyeing,  as  well  as  many 
other  products.  The  process  is  a  devel- 
opment of  possibilities  which  I  person- 
ally had  the  honor  of  pointing  out  some 
years  ago.  Air  under  pressure  is  ad- 
mitted to  fireproof  furnaces  in  which  an 
electric  arc  of  high  intensity  is  main- 
tained. The  passing  of  the  free  air  over 
the  arc  forms  nitrogen  oxide,  the  addition 
of  oxygen  converts  it  into  nitrogen  diox- 
ide, and  the  addition  of  water  into  nitric 
acid.  I  am  told  that  the  process  is  ex- 
tremely economical,  the  electrodes  last- 
ing three  or  four  weeks,  and  the  fire  clay 
furnaces  some  five  to  six  months.  Cer- 
tainly the  product  is  being  sold  at  a  very 
low  rate.  But  that  may  not  continue 
after  the  Chilean  deposits  have  been  ex- 
hausted and  abandoned.  We  may  find 
some  such  condition  as  that  which  ob- 
tains with  regard  to  alizarin. 

"Alizarin  is  the  red  dyestuff  from 
which  the  color  Turkey  red  is  produced. 
It  formerly  was  obtained  exclusively 
from  the  roots  of  the  madder  plant,  and 
all  France  was  covered  with  madder 
farms  and  gardens.  Now  you  cannot 
find  a  madder  plant  in  France  outside 
of  the  botanical  gardens.  The  discovery 
of  a  method  of  producing  alizarin  syn- 
thetically,    from     inorganic     substances, 
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was  taken  up  by  German  color  manu- 
facturers, and  the  market  was  flooded 
with  artificial  dyestuff  at  a  price  so  low 
that  there  was  no  longer  any  profit  in 
the  growing  of  the  madder  plants.  As 
soon,  however,  as  the  madder  had  been 
rendered  practically  extinct,  the  price  of 
alizarin  began  to  go  up.  I  am  not  crit- 
icizing the  manufacturers.  That  is  com- 
merce, and  commerce  is  war. 

"Just  at  present  we  are  facing  a  situ- 
ation that  may  be  similar,  with  regard  to 
indigo.  Indigo  dye  can  be  produced  arti- 
ficially, and  it  is  being  made  in  Germany 
and  sold  at  a  price  calculated  to  discour- 
age the  growing  of  the  indigo  plant.  It 
will  not  surprise  me  if  in  the  course  of 
a  short  time  the  indigo  growers  of  India 
are  compelled  to  abandon  their  planta- 
tions. Nor  would  it  surprise  me  to 
learn  that  at  the  present  price  at  which 
artificial  indigo  is  sold,  there  is  a  net 
loss  that  is  borne  by  the  more  profitable 
divisions  of  the  manufacturing  business, 
and  that  as  soon  as  the  supply  of  natural 
indigo  is  cut  off,  the  price  of  the  artificial 
product  will  rise. 

"That  may  be  the  way  it  will  work 
out  with  artificial  rubber.  The  synthetic 
rubber  is  here — not  something  'prac- 
tically the  same'  as  rubber,  but  actual 
rubber,  manufactured  out  of  vegetable 
products,  and  exactly  the  same  in  all 
respects  ?Z  rubber  produced  from  the 
caoutchouc  gum.  Dr.  Perkin  has  told 
us  about  it  and  Dr.  Carl  Duisberg  of 
Elberfeld,  Germany,  has  shown  us  two 
automobile  tires  made  from  the  artificial 
product  which  have  run  several  thou- 
sand miles. 

"Nobody  knows  what  it  costs  to  make 
artificial  rubber  today  except  Dr.  Duis- 
berg, and  he  is  not  telling,  beyond  in- 
dicating that  these  tires  cost  a  round 
thousand  dollars  each.  Now  nobody  is 
going  to  buy  much  rubber  at  such  prices, 
but  the  time  will  undoubtedly  come  when 
improved  manufacturing  processes  and 
possible  governmental  aid  will  enable 
someone  to  make  rubber  at  a  loss  so  small 
that  an  institution  with  large  resources 


could  afford  to  put  it  on  the  market  in 
competition  with  the  natural  product, 
in  the  hope  of  driving  the  rubber  plant- 
ers out  of  business. 

"That  will  be  a  more  difficult  process 
than  in  the  case  of  alizarin  and  indigo, 
however.  The  natural  rubber  can  stand 
a  great  deal  of  competition  before  its 
producers  have  to  throw  up  their  hands 
and  quit.  Rubber  is  now  selling  at 
around  $1.25  a  pound  for  the  crude,  I 
believe.  I  have  friends  engaged  in  the 
production  of  rubber  in  Ceylon,  who 
tell  me  that  it  actually  costs  only  about 
25  cents  a  pound  to  produce,  and  shares 
in  producing  companies  are  paying  as 
high  as  200  per  cent  a  year  dividends. 

"If  artificial  rubber  is  produced  in  the 
next  ten  years  at  a  cost  that  will  enable 
it  to  be  sold  at  50  cents  a  pound,  it 
still  will  not  drive  the  natural  rubber  out 
of  the  market.  But  these  are  problems 
for  the  engineer  and  the  business  man, 
and  not  for  the  scientist.  We  have  pro- 
duced artificial  rubber — now  the  man  of 
science  must  turn  his  attention  to  some- 
thing else,  and  let  commerce  take  care 
of  the  purely  commercial  questions." 


Lighting  as  an  Art 

The  view  has  been  advanced  that  the 
illuminating  engineer  can  treat  a  cathe- 
dral very  much  as  a  painter  does,  by 
emphasizing  the  lights  and  shadows. 
Confidence  has  been  expressed  in  the  re- 
sults to  be  obtained  by  a  solution  of  the 
problem  of  luminous  paint.  There  is  a 
ceiling  125  feet  square,  covering  a  con- 
cert room  in  Pittsburgh  which  has  been 
illuminated  by  a  great  variety  of  electric 
lights  modified  by  screens,  so  as  to  pro- 
duce the  effect  of  a  vast  glowing,  but 
harmoniously  colored,  Oriental  rug. 

It  is  believed  that  in  time  chandeKers 
will  be  made  in  the  form  of  twisted 
luminous  tubes  and  that  means  will  be 
found  to  cause  light  to  stream  from 
cornices,  and  to  make  the  atmosphere  of 
a  large  room  glow  without  visible  means 
of  illumination. 


756 


POPULAR  ELECTRICITY  MAGAZINE 


Protecting      Nitro-Glycerin 
Works  From  Lightning 

One  of  the  great  problems  in  the  mak- 
ing of  high  explosives  is  that  of  safe- 
guarding both  the  workmen  and  the 
contents  of  the  buildings  in  which  they 
are  employed.  Of  course,  the  use  of  gas 
for  lighting  is  entirely  prohibited,  and  in 
some  cases  the  electric  lights  themselves 
have  been  placed  outside  of  the  buildings, 
so  that  no  wires  whatever  would  enter  the 
latter.  However,  the  modern  methods  of 
electric  wiring  have  made  the  same  so 
safe  that  they  are  no  longer  a  source  of 
danger,  when  properly  installed. 


buried  deep  in  the  moist  ground,  so  as 
to  form  ready  conductors  for  dissipating 
any  difference  in  potential  between  the 
ground  and  the  air  above  the  buildings. 


Strange   Electric   Battery  Plant 

Scientists  tell  us  that  there  has  been 
discovered  in  the  forests  of  India  a 
strange  plant  which  possesses  in  a  very 
high  degree  astonishing  electric  and  mag- 
netic power.  The  hand  that  breaks  a 
leaf  from  it  receives  instantly  a  shock 
equal  to  that  which  is  produced  by  the 
conductor  of  an  inductive  coil.  At  a  dis- 
tance of  six  meters  a  magnetic  needle  is 


NETWORK    OF    WIRES    PROTECTING    NITRO-GLYCERIN    WORKS    FROM    LIGHTNING 


The  one  great  risk  still  left  for  the 
explosive  factories  is  that  of  being  struck 
by  lightning.  This  is  minimized  by  divid- 
ing the  works  into  scattered  and  low 
buildings,  each  of  which  has  a  network  of 
bare  wires  strung  above  it,  as  shown  in 
the  sketch  of  a  German  plant  reproduced 
herewith.  These  wire  grids  are  all  con- 
nected to  each  other  and  to  metal  plates 


affected  by  it.  The  energy  of  this  singu- 
lar force  varies,  but  it  is  most  powerful 
when  the  sun  is  hottest,  and  at  times  of 
storms  its  intensity  increases  in  striking 
proportion.  One  never  by  any  chance 
sees  a  bird  or  an  insect  light  on  the  elec- 
tric plant ;  nature  seems  to  warn  them 
that  they  would  find  their  death. — Chris~ 
tian  Herald. 
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Harper  Memorial  Library,  Uni-  inverted    and    lined    with    milk    glass. 

versity  of  Chicago  Tungsten  lamps  are  distributed  along  this 

trough. 

The  Harper  Memorial  Library  of  the  For  heating  and  ventilating  purposes, 

University   of   Chicago,   which  was   re-  a  number  of  electrically  driven  blowers 

cently  opened,  is  one  of  the  very  best  have  been  installed.    For  the  upper  floors, 


HARPER  MEMORIAL  LIBRARY 


equipped  library  buildings  in  the  world, 
especially  with  reference  to  its  mechan- 
ical devices.  The  structure  cost  $800,000 
and  the  income  on  an  additional  $200,000 
has  been  set  aside  for  upkeep.  Its  two 
lofty  towers,  set  respectively  at  the  east 
and  west  ends,  rise  135  feet  above  the 
ground,  and  there  are  five  miles  of  book 
shelves  within  its  walls.  In  the  magnifi- 
cent reading  room  are  26  reading  tables, 
at  each  of  which  fourteen  readers  may 
be  seated.  Besides  the  reading,  stack, 
and  auxiliary  rooms,  there  are  lecture 
halls,  etc.  Thus  it  may  be  seen  that  the 
equipment  for  all  this  must  needs  be  on 
no  inconsiderable  scale. 

Beginning  with  the  reading  room,  two 
large  chandeliers,  suspended  far  above 
the  floor,  are  fitted  with  72,  40  watt  tung- 
sten lamps  each.  At  the  present  time  for 
lighting  the  reading  tables  the  experiment 
is  being  tried  of  setting  a  reflector  a  little 
distance  above  the  table  for  its  whole 
length.    This  reflector  is  a  bronze  trough, 


the  apparatus  for  this  purpose  is  on  the 
topmost  floor ;  for  the  lower  floors,  in 
the  basement.  Exhaust  fans  draw  off 
the  vitiated  air.  The  reading  room  has 
its  own  equipment  for  this  purpose,  for 
there  are  times,  at  night,  for  instance, 
when  this  is  the  only  room  in  the  big 
building  that  is  open. 

All  the  elevators  are  operated  by  elec- 
tricity. There  are  three  automatic  ele- 
vators for  the  use  of  patrons,  a  non- 
automatic  elevator  for  general  passenger 
service,  and  a  freight  elevator.  Books 
are  sent  from  the  stacks  in  small  electri- 
cally operated  automatic  carriers.  There 
are  five  of  these.  All  the  water  that  may 
be  required  for  general  or  drinking  pur- 
poses is  pumped  by  a  special  equipment, 
electrically  driven.  There  are  telephones 
to  communicate  between  those  working  at 
the  delivery  desk  and  those  in  the  stack 
rooms.  For  transmitting  orders,  etc., 
there  is  also  a  pneumatic  tube  system, 
operated  by  electricity. 


Sounds  Signals  by  the  Ries  System 


A  well  known  New  York  electrical 
engineer,  Elias  E.  Ries,  who  has  already 
won  fame  as  the  inventor 
of  the  regulating  socket  for 
controlling  the  candle- 
power  of  incandescent  elec- 
tric lamps,  and  also  of  the 
"converter"  electric  rail- 
road system,  to  say  nothing 
of  about  150  other  pio- 
neer inventions,  has  just 
come  forward  with  a  de- 
vice by  which  he  hopes  to 
render  collisions  at  sea  with 


BATTLESHIP  FEELING  ITS  WAY  INTO  HARBOR 
IN  THE  FOG— SENDING  AND  RECEIVING  VIBRA- 
TIONS  WITH   THE   RIES   APPARATUS 


either  icebergs,  derelicts,  or  other  ships 
practically  impossible.  Briefly  stated,  the 
device  consists  of  a  long  range  elec- 
trically operated  pneumatic  siren  for 
projecting  sound  or  atmospheric  waves 
of  any  selected  pitch  in  any  desired  direc- 
tion, combined  with  a  pair  of  widely 
separated  and  exceeding  sensitive  sound 
detecting,  receiving  and  intensifying  ap- 
pliances pivotally  mounted  at  the  ex- 
tremities of  a  yardarm',  so  arranged  as 
to  be  automatically  focused  upon  the 
point  from  which  any  transmitted  or  re- 
flected sound  originates.     These  operate 
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on  the  principle  of  the  microphone  with 
special  telephone  receiver  attachments. 

For  large  liners  and  warships  the 
equipment  consists  of  a  "finding  appa- 
ratus," comprising  a  centrally  pivoted 
yardarm  located  preferably  on  the  fore- 
mast of  the  vessel  just  above  the  look- 
out's nest.  This  arm  is  mounted  upon 
ball  bearings,  contains  a  central  pointer 
moving  over  a  fixed  scale  and  forms  a 
movable  acoustic  base  line  by  which  the 
direction  and  distance  (through  know- 
ing the  angle  of  divergence)  of  the 
source  or  point  of  origin  of  the  sounds 
can  be  ascertained. 

Suppose  a  liner  is  steaming  through  a 
thick  fog,  or  in  waters  strewn  with  ice- 
bergs, or  in  a  latitude  from  whence  a 
derelict  has  been  reported.  The  siren 
would  sound  at  intervals  of  from  three 
to  five  seconds  each  minute.  The  echo 
from  the  siren  would  be  reflected  back 
from  the  sails  and  other  exposed  surfaces 
of  smaller  craft,  unprovided  with  sound 
producing  means  of  their  own.  Icebergs 
or  derelicts  would  also  produce  an  echo. 
The  yardarm  or  finder  is  then  swung 
into  a  position  where  the  sound  from 
both  receivers  is  in  unison  and  of  equal 
strength,  and  the  index  needle  fixed  to 
the  center  of  the  yardarm  will  point 
directly  toward  the  source  of  sound,  no 
matter  how  distant,  and  the  distance  in 
miles  and  fractions  may  be  read  off  from 
the  scale.  By  turning  the  finder  first 
in  one  direction  and  then  in  another,  just 
as  one  would  employ  a  searchlight,  and 
noting  the  corresponding  scale  subdivi- 
sions caused  by  the  sounds  of  sirens,  fog 
horns,  or  bells,  any  number  of  vessels 
can  be  accurately  located,  one  after  an- 
other. 

Mr.  Ries  has  also  devised  a  portable 
apparatus  for  military  use  on  land,  and 
for  explorers,  surveyors,  prospectors,  en- 
gineers, scouting  and  hunting,  etc.,  in  de- 
termining the  direction  and  distance  of 
sounds.  This  type  of  apparatus  is  an  ad- 
mirable substitute  for  wireless  telegraphy, 
and  can  be  made  of  any  desired  range 
within  the  limits  of  atmospheric  transmis- 


sion on  land.  The  signaling  range  is  usu- 
ally from  three  to  five  miles,  but  when  in 
conjunction  with  a  stationary  apparatus 
of  somewhat  greater  receiving  capacity, 
this  range  is  increased  to  from  ten  to 
fifteen  miles. 


Fireboat    Electric    Searchlight 

Strong  searchlights  upon  boats  and 
vessels  have  been  adjudged  not  only  a 
convenience  but  an  absolute  necessity. 
The  accompanying  picture  shows  a  Car- 


A   SAN   FRANCISCO   FIREBOAT 

lisle  &  Finch  electric  searchlight  upon  the 
fireboat  David  Scannel,  belonging  to  the 
city  of  San  Francisco.  The  searchlight, 
which  is  located  just  above  the  pilot 
house,  is  a  fourteen  inch  marine  pro- 
jector. Besides  its  service  at  fires,  it  is 
used  to  pick  out  buoys,  other  vessels, 
wharves,  etc.,  at  night. 


Dignity   of  the   Electric   Sign 

No  business  has  ever  felt  itself  too  dig- 
nified to  use  an  electric  sign.  No  church 
has  ever  hesitated  to  hang  out  an  electric 
sign  when  it  wanted  a  larger  congrega- 
tion. No  moralist  has  ever  found  in  the 
electric  sign  any  hindering  clement,  but 
has  embraced  the  opportunity  to  use  the 
brightly  illuminated  sign,  recognizing  the 
fact  that  there  is  a  certain  subtle  influence 
about  it,  and  that  there  is  a  certain  dig- 
nified connection  between  light  and  truth. 


Hfe  Povter  Betyrfd  tYfe  Pfyorfe 
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THE  GATES  OPEN  UPON  A  BKOAD  STREET 

Twelve  thousand  men,  two  and  a  half 
million  square  feet  of  floor  space,  an  en- 
gine room  of  nearly  10,000  kilowatt 
power,  forests  of  whirling  belts  and 
gyrating  spindles,  shops  covering  200 
acres  of  ground — and  all  these  giving 
themselves  to  the  production  of  certain 
electrical  supplies !  It  symbolizes  America, 
the  paradox  of  history,  does  this  Western 
Electric  Company's  plant 
at  Hawthorne.  Yester- 
day a  host  of  infinitesi- 
mal energies  would  cre- 
ate a  single  tremendous 
product.  Today  a  host 
of  tremendous  energies 
create  a  single  infinitesi- 
mal product.  Yesterday 
untold  thousands  of  men 
worked  for  years  on 
some  very  great  thing 
such  as  the  Pyramids. 
Today  a  host  of  giants 
works  on  some  very  lit- 
tle thing  such  as  your 
desk  telephone. 

We  seldom  pause  to 
realize  the  greatness  of 
our   little    things,    even 


though  we  know  that  the  fragile  moth 
will  fret  away  our  heaviest  robes,  that  the 
delicate  rust  will  consume  our  thickest 
armor.  Pick  up  a  strand  of  wire  from 
your  telephone;  how  long  would  it  have 
required  for  the  deftest  workman  of  a 
century  since  to  have  wrapped  this  wire? 
And  yet,  in  this  wonder-palace  of  Haw- 
thorne it  is  turned  out  in  a  few  seconds. 
Machinery  ?  No ;  something  much 
greater  than  machinery,  as  you  will  see 
in  time. 

It  is  extremely  imposing  on  first  sight, 
is  this  central  factory  of  the  Western 
Electric  Company,  in  which  is  built  all 
apparatus  for  the  Bell  telephone  system. 
The  name  of  the  concern  is  not  spread 
over  walls  and  roof  in  pompous  display. 
But  one's  first  impression  is  that  of  sol- 
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—the  Spirit  of  the  Ma- 
lays hold  of  one  when 
are  passed,  and  from  be- 
very  indefinite  and  form- 
shape  takes  on  a  gradu- 
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THE  SQUARE  HEWED,  MASSIVE  WATER  TOWER  IN  THE  CENTER 


POPULAR  ELECTRICITY  MAGAZINE 


761 


ally  increasing  growth  until  at 
length  one  is  staggered  by  its 
complex  magnitude. 

The  gates  open  upon  a 
broad  street,  bordered  with 
massive  buildings  which  are 
apt  to  increase  one's  certainty 
that  one  of  the  prime  objects 
of  factory  buildings  is  to 
enclose  things.  With  this  in 
mind,  you  peep  inside  the 
door  of  the  warehouse  as  you 
pass — and  thereafter  hold 
your  peace  humbly  enough. 

Now  the  broad  street  curves 
and  breaks  before  you.  On 
the  right  stretches  intermi- 
nably that  gigantic  warehouse, 
more  dignified  under  its  prop- 
er name  of  General  Merchan- 
dise Department.  Ahead  is  a 
low  building  in  the  center  of  a 
flower  filled  park ;  the  hospital, 
this,  with  the  chimneys  of  the 
power  plant  towering  up  be- 
hind. To  the  left  lies  a  vista 
of  great  buildings ;  but  from 
this  your  eye  turns  to  a  sheet 
of  spray  —  the  ever  flowing 
feed  of  the  reservoir,  and  be- 
yond this  the  water  tower. 

This  square  hewed,  massive 


OF  THE  WORKS— THE  GRIM  BULLDOG  EVER  READY  TO  GRIP  THE  FIRE  DEMOS 
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'THE  VISITOR  HAS  BEFORE  HIM  STRAIGHT    LINES    OF    AISLES   SPOT- 
LESSLY CLEAN."     AT  THE  TOP  IS  SHOWN  AN  AISLE  IN  THE  TELE- 
PHONE   AND    SWITCHBOARD    CORD    BRAIDING   DEPARTMENT; 
NEXT,  ONE  OF  THE  APPARATUS  ASSEMBLY  DEPARTMENTS; 
AT  THE  BOTTOM  THE  CORD    FINISHING    DEPARTMENT 


tower  is  the  center  of  the  works  —  the 
grim  bulldog  ever  ready  to  grip  the  fire 
demon.  Notwithstanding  that  all  the 
buildings  are  fireproof,  fire  walled  into 
sections,  and  equipped  with  automatic 
sprinklers,  a  trained  brigade  of  firemen  is 
maintained,  and  around  the  plant  are 
scattered  45  hydrant  houses,  which  con- 


tain all  necessary  mate- 
rial. At  Hawthorne  the 
fire  hazard  is  elimi- 
nated, or  reduced  to  a 
minimum.  Even  should 
the  two  large  pumps 
fail,  there  is  another 
reservoir  and  station  at 
the  hardwood  lumber 
yard,  half  a  mile  away, 
and  the  two  stations 
are  interconnected. 

Thehospital,  although 
small,  is  well  able  to 
handle  the  60  to  80 
cases  a  day  it  receives 
— and  it  is  absolutely 
complete  to  the  last  de- 
tail. To  one  who  knows 
much  of  hospital  work, 
it  is  a  joy  to  find  such 
a  perfect  equipment  in 
a  factory ;  yet  it  has  ex- 
actly the  same  relation 
to  the  company's  divi- 
dends as  have  the  base- 
ball and  athletic  fields, 
the  tennis  courts  and 
restaurants,  the  band 
and  the  library,  the 
men's  clubs  and  the 
cases  of  trophies. 

What  an  industrial 
concern  cares  about  is 
its  employees'  work. 
And  through  welfare 
lies  good  work.  In  the 
spending  of  money  to- 
day lies  the  saving  of 
money  tomorrow.  No 
matter  how  small  a 
hurt,  every  injured 
workman  goes  to  the 
hospital;  although  the  majority  of  cases 
are  very  slight,  the  hospital  is  equipped 
to  handle  everything.  This  is  more  than 
philanthropy — it  is  good  business.  Ath- 
letics, a  mammoth  restaurant,  the  largest 
in  Chicago,  libraries,  clubs — these  are  not 
only  philanthropies,  but  methods  of  busi- 
ness.    That  this   is   true   shows    in   the 
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things  made  and  the  men  who  make  them. 
The  products  of  Hawthorne  are  electric 
appliances — but  its  by-products  are  men. 

A  striking  instance  of  this  is  shown 
in  the  engine  room.  Here  are  placed 
three  2000  kilowatt  steam  turbines. 
When  they  were  to  be  installed  it  was 
decided  to  place  them  on  stilts  instead 
of  on  a  solid  foundation,  in  order  to 
give  increased  room  beneath. 

"That  is  impossible,"  decided  the  out- 
side engineers.  "The  foundation  must 
be  solid." 

The  Hawthorne  engineers  decided  to 
attempt  the  impossible.  Today  you  can 
stand  beneath  those  great  turbines,  going 
at  top  speed,  and  placing  your  hand  on 
one  of  the  six  stilts  supporting  each  en- 
gine, feel  hardly  a  tremor.  The  stilts 
are  steel  and  concrete — and  the  men  of 


Hawthorne  achieved  another  triumph. 
There  are  two  things  which  stand  out 
pre-eminent  above  all  others  in  the  mind 
of  the  visitor  and  which  send  him  away 
thoughtful.  I  visited  that  gigantic  ware- 
house, through  which  pass  some  13,000 
freight  cars  per  year ;  I  saw  the  piles  of 
crates  and  boxes,  each  pile  in  limits 
painted  on  the  floor,  while  electrical 
trucks  loaded  or  unloaded  them.  I  went 
through  the  telephone  apparatus  shops, 
with  their  miles  of  lathes  and  punching 
machinery,  through  slate  grinding  and 
polishing  works  and  lumber  mills.  I  went 
through  the  foundry  and  then  through 
the  cable,  rubber  and  insulating  shops, 
from  the  engine  rooms  to  the  offices,  and 
in  no  part  of  that  whole  vast  plant  did 
1  have  to  "look  out  for  the  dirt."  There 
Was  none. 
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Progressive  business  is  taking  psy- 
chology into  consideration  more  and  more 
every  day.  It  used  to  be  argued  that 
to  stop  work  and  pick  up  filings  or  shav- 
ings was  a  rank  waste  of  time,  or  to 
have  anyone  else  whose  special  task 
that  should  be.  But  all  that  is  changed 
now. 

A  littered-up  floor  is  bound  to  have 
a  bad  effect  upon  a  workman.  If  he 
can  simply  throw  his  waste  matter  on  the 
floor  and  be  rid  of  it,  the  principle  of 
carelessness  is  taught  him  by  his  em- 
ployer. A  slovenly  workshop  means  a 
slovenly  workman — and  there  are  a 
great  many  big  shops  and  factories 
which  have  not  discovered  that  fact. 
The  concentration  of  energy  and  the 
psychology  of  dirt  are  about  equally  im- 
portant in  results.  They  both  cost  some- 
thing to  take  into  consideration,  but  the 
dividends  are  going  to  show  the  differ- 
ence in  the  end. 

Even  the  foundry  at  Hawthorne  was 
spick  and  span — for  a  foundry.  Through- 
out the  shops,  dirt  was  collected,  shav- 
ings and  filings  and  dust  all  gathered 
up  and  sorted  for  future  use,  as  soon  as 
made.  There  was  a  machine  for  cover- 
ing cable  with  lead,  and  another  for 
stripping  the  lead  from  defective  cable — 
rejected  by  the  testers — at  the  same  rate 
of  speed. 

This  amazing  cleanliness  was  the  first 
thing  that  struck  me,  and  the  second 
came  about  in  this  wise.  I  was  lunch- 
ing in  the  restaurant  building.  The 
prices  were  easily  50  per  cent  below 
those  of  an  ordinary  city  restaurant,  and 
the  food  was  excellent.  About  me  were 
college  men  and  foreigners ;  a  Japanese 
student,  in  training  for  special  work  at  a 
Tokio  factory,  a  Kansas  collegian,  a  doc- 
tor, a  Yale  man — all  sorts  and  conditions 
of  men  from  indentured  apprentices  up. 
My  guide  turned  my  attention  from  my 
surroundings   with  a  jerk. 

"Our  great  principle  here,"  he  said,  "is 
economy  in  handling  material.  The  cable 
shop  is,  say,  400  feet  across.  The  crude 
rubber  and  wire  is  unloaded   from  the 


cars  at  one  end — goes  straight  forward 
— and  at  the  other  end  is  loaded  as  cable 
ready  for  the  warehouse.  It  always  goes 
straight  forward,  and  that's  the  same 
with  switchboards  and  all  the  rest." 

"Do  you  mean  to  say,"  I  asked,  "that 
the  raw  material  can  go  across  approx- 
imately 400  feet  and  come  out  finished?" 

"I  can  show  you  a  cable  made  on  one 
floor  of  the  building,"  he  smiled,  at  which 
I  promptly  challenged  him  to  do  so,  after 
lunch. 

Now  this  process  of  cable  making  is 
interesting  in  the  extreme — together  with 
most  other  things  in  Hawthorne.  At  the 
east  side  of  the  shops  the  copper  wire 
comes  in.  Each  separate  wire  is  now 
wound  with  thin  paper  of  varying  colors, 
whole  rows  of  machines  whirling  in 
unison  with  a  particularly  dizzy  effect 
to  an  outsider.  Then,  in  the  next  room, 
two  of  these  wires  are  twisted  together, 
forming  pairs  of  like  color. 

From  here  the  paired  wires  pass  to 
the  stranding  machines,  which  twist 
them  into  the  required  cable  size.  The 
largest  which  I  saw  made  contained  600 
pairs,  or  1200  separate  wires,  and  as  the 
complete  number  was  obtained  each  cable 
received  its  twisted  paper  cover.  The 
peculiar  twist  is  given,  no  doubt,  for 
some  technical  reason  known  to  the  engi- 
neers ;  the  color  of  the  "pairs"  has  a 
different   explanation. 

Should  a  lineman  wish  to  reach  a  cer- 
tain point  of  a  laid  cable,  to  repair  an 
injury,  he  must  find  which  wire  to  reach. 
In  the  outside  color  wrapping  is  in- 
serted a  key-wire  of  a  different  color, 
and  by  counting  from  this  on  down  and 
around,  the  lineman  can  reach  the  re- 
quired point  and  pick  it  up  again  a  mile 
farther  on  if  he  wishes. 

At  this  stage  every  single  wire  in  the 
cable  is  tested,  and  it  is  then  baked  to 
remove  all  incidental  dampness.  From 
the  ovens  it  goes  directly  to  the  wonder- 
ful lead  presses,  where  the  lead  jacket 
is  applied.  The  cable  is  now  completed ; 
but  for  submarine  uses  it  goes  through 
still   another   process   where   it   receives 
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coating  after  coating  of  hemp, 
wire  and  a  tar  preparation, 
which  render  it  water  and  in- 
jury proof.  As  the  cable  re- 
ceives its  lead  covering,  and 
also  as  this  stage  is  completed, 
it  rolls  upon  immense  spools. 
The  traveling  crane  overhead 
carries  these  spools  for  a  few 
feet,  and  the  cable  is  aboard  its 
car — at  the  western  side  of  the 
shops.  Thirty  miles  of  cable 
a  day  follow  this  course. 

In  one  room  of  the  insulat- 
ing department  there 
are  600  girls  at  work 
wrapping  the  ends  of 
switchboard  cords  by 
hand.  This  work  de- 
mands intelligence,  and 
these  workers  are  of  a 
very  superior  class  to 
the  ordinary  factory 
employee.  No  machine 
has  yet  been  invented 
that  can  do  this  work 
with  complete  satisfac- 
tion, but  this  room 
turns  out  6,000,000 
switchboard  cords  a 
year. 

This  remarkable  effi- 
ciency in  handling  all 
material  is  the  second  great  feature  of 
the  Hawthorne  plant.  I  suppose  it  is 
the  same  with  the  other  factories  of 
the  Western  Electric  Company,  and  there 
are  many  others  scattered  about  the 
world.  Most  of  the  European  countries 
where  telephone  and  telegraph  lines  are 
owned  by  the  governments,  demand  that 
all  material  used  be  manufactured  in  the 
country  itself ;  so  that  in  each  of  the  Eu- 
ropean countries  the  chief  factory  of  the 
Western  Electric  has  the  same  scope  as 
this  at  Hawthorne.  And  the  Hawthorne 
plant,  by  the  way,  is  the  largest  telephone 
and  cable  producer  in  the  world  today. 

Again  I  say  that  "tremendous  trifles" 
are  more  impressive  than  mere  big 
things.     Not  only   this,   but   American 


ONE    OF    THE    COMPANY    RESTAURANTS   WHERE   PRICES  ARE   50  PER 

CENT  BELOW  THOSE   OF   THE  ORDINARY   CITY  RESTAURANTS; 

ONE    OF    THE    GENERAL    OFFICES 


business  is  largely  built  upon  the  skillful 
handling  of  complicated  detail.  And 
there  are  only  two  ways  of  winning  the 
game  of  worldly  success.  You  must 
either  play  it  better  than  the  other  fel- 
low, or  you  must  use  marked  cards ;  and 
the  latter  method  is  rapidly  going  out  of 
date  in  this  country.  This  care  and  at- 
tention to  the  little  things,  this  close  watch 
over  the  infinitely  small  no  less  than  over 
the  infinitely  big,  has  revolutionized  Haw- 
thorne within  the  past  two  years. 

Many  of  the  articles  of  telephone  con- 
struction and  use  go  through  process 
after  process,  sometimes  as  many  as  200, 
and  all  delicate  in  the  extreme.  The 
great  slabs  of  slate  must  be  bored  for  the 
switchboards  without  the  deviation  of  a 
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millimeter;  each  piece  of  wood  or  metal 
must  be  passed  down  from  machine  to 
machine  for  polishing,  boring  and  fitting ; 
each  must  pass  the  inspectors  before  go- 
ing to  the  assembling  room,  while  through 
it  all  run  the  tiny  threads  of  neatness 
and  watchfulness.  Each  building  has  its 
separate  clerical  force,  and  each  depart- 
ment its  foreman ;  but  each  department 
is  like  every  other,  in  that  the  vis- 
itor has  before  him  straight  lines  of 
aisles,  spotlessly  clean,  straight  lines  of 
men  at  work,  straight  lines  of  material 
and  machines.  There  is  no  lost  energy 
in  these  shops.  There  is  plenty  of  room 
for  everyone,  but  there  is  none  to  be 
wasted. 

There  is  a  double  training  school  here. 
One  part  is  devoted  to  the  training  of 
college  men  in  the  ways  of  the  plant, 
the  other  is  an  apprenticeship  for  boys, 
who  are  indentured  for  a  certain  length 
of  time.  The  results  of  this  system  are 
remarkably  good.  Men  are  developed 
for  every  possible  position.  Whatever 
they  show  most  aptitude  for  is  empha- 
sized, until  in  time  they  are  turned  out 
first  class  men.  And  there  is  always  a 
chance  waiting.  One  young  fellow,  not 
yet  through  his  course,  happened  to 
think  of  a  simple  change  in  making  a 
certain  mold ;  this  change  increased  the 
output  of  a  certain  product  by  a  third, 
and  that  young  fellow  found  a  place 
waiting  for  him  on  the.  next  rung  up. 

Besides  the  nine  central  factories  in 
foreign  countries,  there  are  many  dis- 
tributing centers.  Twenty-six  of  these 
are    located    at    strategic    points    in    this 


country  alone.  The  Western  Electric 
shops  produce  more  telephone  apparatus 
than  any  other  concern,  having  made  the 
6,000,000  Bell  telephones  together  with  all 
telephone  exchange  and  accessory  equip- 
ment. The  place  is  in  fact  a  city  within 
a  city.  Taking  the  usual  average  of  five 
to  one,  there  are  50,000  people  dependent 
on  this  one  factory — more  than  the  pop- 
ulation of  the  average  American  city ! 

Nor  is  this  splendid  industrial  "city" 
a  thing  of  chance,  upgrown  by  the  acci- 
dent of  time  from  small  to  large.  The 
whole  place  was  built  upon  a  city  plan 
of  its  own,  definite  and  exact  to  the  last 
detail,  and  centered  about  the  frowning 
water  tower. 

And  so  we  have  seen  Hawthorne — ah, 
but  have  we  even  glimpsed  it  ?  Have  we 
had  more  than  the  tiniest  of  bird's-eye 
views  ?  No.  For  behind  the  miles  of  desks 
and  machines,  behind  this  play  of  giant 
forces,  behind  this  world-thing  are  the 
little  heart  beats  of  men  pulsating  to  the 
ends  of  the  world.  And  still  farther  be- 
hind these,  controlling  all,  forcing  all 
forward  in  its  indomitable  will,  is  this 
thing  I  have  called  the  Spirit  of  the  Ma- 
chine. Perhaps  it  would  be  more  rightly 
called  the  Spirit  of  Hawthorne ;  yet  it  is 
found  in  every  such  place,  and  the  men 
who  create  it  are  molded  by  it,  for  better 
or  for  worse,  according  as  they  have 
wrought.  Here  at  Hawthorne  is  realized 
the  truth  of  that  thunder-text,  "Where 
there  is  no  Vision  the  people  perish" — 
for  the  vision  of  Hawthorne  is  the  Spirit 
of  the  Machine,  the  power  behind  the 
'phone,  and  its  people  shall  not  perish. 
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FLOATING  DRY  DOCK  FOR  BRITISH  BATTLESHIPS 

A  floating  dry  dock  is  a  huge  structure  of  steel  built  with  scores  of 
compartments  which  may  be  flooded  or  pumped  out  at  will,  causing  it  to 
float  high  or  low  in  the  water.  Partly  submerged,  the  broad  platform 
receives  the  ship  to  be  docked.  Then  the  compartments  are  pumped  out 
and  the  resulting  buoyancy  causes  the  structure  to  rise,  carrying  a  battle- 
ship on  its  back,  clear  out  of  water.  England's  greatest  floating  dock  is 
shown  above.  It  covers  an  area  of  2*4  acres  and  will  lift  a  battleship 
having  a  displacement  of  32,000  tons.  All  power  operations  upon  it  are 
performed  electrically.  Electricity  does  all  of  the  lighting,  operates  the 
capstans  and  traveling  cranes,  works  the  pumps,  moves  the  massive  valves 
to  the  bulkheads,  drives  the  machine  tools  in  the  shops  where  repairs  are 
made  to  the  crippled  Leviathan,  etc.  All  of  this  electric  power  is  developed 
by  two  steam  driven  power  plants,  one  located  in  each  of  the  two  side  walls. 
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"Paragrele"    to    Prevent 
Hailstorms 


Some  French  scientists  have  long  be- 
lieved that  the  formation  of  hailstones  is 
due  to  atmospheric  electricity,  and  have 
sought  for  a  means  to  prevent  the  mak- 


ODD     TOWERS     IN     FRANCE     TO     PROTECT     THE 
VINEYARDS 

ing  of  these  destructive  formations  and 
consequent  storms. 

In  the  October,  1912,  issue  of  Popular 
Electricity  Magazine,  page  519,  refer- 
ence is  made  to  a  "paragrele"  which  it  is 
hoped  will  prove  successful  in  protecting 
districts  subject  to  hailstorms.  Several 
lightning-rod-like  structures  similar  to 
the  one  shown  are  to  be  built  in  the  vine 
growing  districts,  and  the  result  carefully 
studied.  The  paragrele  proper  is  a  rod 
of  copper  supported  in  an  upright  posi- 
tion by  surrounding  framework  to  a 
height  of  130  feet  at  least,  terminating  at 
the  top  in  a  crown  of  numerous  blades  or 


points.  The  lower  end  of  the  rod  is  well 
grounded.  The  setting  of  these  conduct- 
ors at  intervals  of  six  miles  along  the 
path  usually  followed  by  the  storms,  it  is 
theorized,  will  so  tend  to  neutralize  the 
atmospheric  electricity  that  the  region  will 
be  immune  from  damage  by  hailstorms. 

Natural  Light  for  Mercury  Lamp 

All  are  familiar  with  the  mercury  vapor 
arc  lamp,  with  its  long  glowing  tube  of 
luminous  mercury  vapor,  and  have  noted 
the  ghastly  appearance  of  human  beings 
and  the  great  distortion  of  color  values. 
This  is  because  all  the  colors  found  in 
natural  light  (these  are  exhibited  in  the 
rainbow)  are  not  present.  In  order  for 
colored  objects  to  appear  natural,  rays  of 
all  colors  must  be  present  in  the  light 
which  falls  upon  these  objects.  The  mer- 
cury vapor  light  is  deficient  in  several 
colors.  Especially  are  the  red  rays  ab- 
sent. This  accounts  for  the  greenish 
appearance  of  the  human  skin  and  the 
bluish  appearance  of  the  lips  under  that 
light. 

Recently  the  inventor  of  the  mercury 
vapor  lamp,  Dr.  Peter  Cooper-Hewitt, 
has  improved  the  color  value  of  the  light 
by  adding  a  fluorescent  reflector.  The 
commercial  lamp  is  equipped  with  a  white 
enameled  parabolic  reflector.  After  long 
research,  the  inventor  has  perfected  a 
fluorescent  reflector  which,  instead  of  re- 
flecting all  of  the  light  incident  upon  it, 
absorbs  some  of  the  rays,  and  emits  in 
return  a  red  light.  Many  aniline  dyes 
have  the  property  of  fluorescing  under 
the  action  of  light;  that  is,  they  absorb 
the  rays  of  various  colors  and  emit  light 
of  a  different  color.  This  new  reflector 
appears  to  be  made  of  a  white  fibrous 
material  like  paper,  the  outer  coat  of 
which  is  painted  with  an  aniline  dye 
called  rhodamine.  This  reflector  adds 
much  red  light  to  the  deficient  light  direct 
from  the  lamp,  with  the  result  that  col- 
ored objects  are  far  less  distorted.  Human 
beings  also  appear  quite  normal  in  color. 
The  equipment  is  therefore  a  decided 
improvement. 
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Labeling    Seattle's   Railway 
Station 


A  contract  has  been  let  and  work  has 
been  commenced  on  the  electrification  of 
the  famous  tower  of  Seattle's  King  Street 
railway  station.  The  electrical  en- 
gineers will  carry  out  designs  made  by 
Louis  W.  Hill,  chairman  of  the  executive 
board  of  the  Great  Northern.  The  tower 
of  the  King  Street  Station  is  a  true  copy 
of  the  famous  tower  of  the  Campanile, 


THE  KING  STREET  STATION,   SEATTLE 

which  stood  1,000  years,  and  which  was 
lately  reconstructed.  The  King  Street 
Station  prototype  is  250  feet  high  and  30 
feet  square. 

The  contract  calls  for  installing  electric 
signs  on  all  four  sides  of  the  tower  im- 
mediately beneath  each  of  the  four  clock 
faces,  and  containing  the  words  "King 
Street  Station."  The  letters  in  this 
wording  will  be  seven  feet  high,  and  im- 
mediately beneath  each  sign  the  initials 
"N.  P.,  G.  N."  will  appear.  This  word- 
ing will  be  visible  for  many  miles  in  each 
direction   at   night.     There  will   be  five 


colors  used,  and  the  lights  will  work 
automatically  on  the  sectional  flash  plan. 
The  pyramidal  top  of  the  tower  is  al- 
ready studded  with  small  lights. 

Electricity  on  Fujiyama 

One  of  the  latest  indications  of  the 
progress  of  Japan  in  Occidental  ideas  is 
the  project,  which  has  been  on  foot  for 
two  or  three  years,  to  illuminate  with  a 
gigantic  electric  light  the  summit  of  the 
celebrated  mountain,  Fujiyama,  which 
figures  in  almost  all  Japanese  pictures, 
and  which  is  one  of  the  loftiest  and  most 
beautiful  peaks  in  all  the  world. 

Already  the  pilgrim  stations  on  the 
way  up  the  peak  are  heated  and  lighted 
with  electricity.  Since  the  Japanese  are 
an  artistic  people,  one  wonders  whether 
some  of  them  may  not  oppose  this  start- 
ling innovation,  as  the  people  of  Venice 
expressed  their  disapprobation  of  the 
scheme  to  light  the  Venetian  canals  with 
electric  lamps.  The  scientific  spirit  was 
not  strong  enough  in  Venice  to  make  the 
decision  of  the  municipal  authorities  to 
light  the  canals  with  electricity  popularly 
acceptable.  A  protest  was  circulated 
among  the  Venetians,  in  vigorous  oppo- 
sition to  "the  sacrilege."  "The  blinding 
light  of  the  electric  arcs,"  it  said,  "will 
destroy  the  beautiful  effects  of  the  moon- 
light and  the  enchantment  of  Venetian 
nights,  celebrated  all  over  the  world." 

Turning   Down  Electric   Lights 

Among  the  interesting  problems  for 
inventors  is  that  of  producing  an  electric 
light  which  can  be  turned  up  or  down 
as  freely  as  a  gas  jet  or  a  kerosene  light. 
Various  devices  have  been  employed  for 
this  purpose,  such  as  inserting  a  resist- 
ance to  cut  off  half  the  current,  or  using 
a  lamp  with  a  long  filament  run  in  scries 
with  a  short  filament ;  but  while  a  re- 
duction of  the  light  is  thus  attained  at 
will,  the  operation  of  the  lamp  is  not 
economical,  because  the  best  efficiency  is 
only  obtained  by  running  a  filament  at 
a  high  temperature. 
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How  Much  Will  It  Lift? 


Probably  the  question  most  frequently 
asked  concerning  a  lifting  magnet  is : 
"How  much  will  it  lift?"  This  depends 
upon  the  kind  of  material  to  be  handled. 
If  a  solid  mass  of  steel  or  iron  affords 
a  good  surface  for  magnetic  contact,  a 
magnet  like  the  one  illustrated,  having  a 
diameter  of  62  inches,  will  lift  as  much 
as  30  tons,  or  60,000  pounds.  The  one 
shown  is  a  Cutler-Hammer  magnet,  43 
inches  in  diameter,  and  is  conveying  a 
seven  foot  locomotive  drive  wheel  aboard 
the  flat  car. 


well  known  Renault  type  of  car,  carrying 
40  cells  of  battery,  and  capable  of  making 
20  miles  an  hour. 


Mammoth    Bouquet    Advertises    _ 
Electric 


During  the  fall  display  upon  "Automo- 
bile Row,"  Chicago,  manufacturers  vied 
with  each  other  in  making  their  windows 
points  of  attraction. 

A  view  from  the  sidewalk  is  here 
shown  of  a  window  in  the  salesrooms  of 
an  electric  car  company.  The  center  of 
attraction  is  the  basket  containing  144 
gladioli.  In  the  evening  the  beauty  of 
this  big  bouquet  was  brought  out  by 
twelve  four  candlepower  lamps  in  re- 
flectors almost  concealed  by  placing  them 
on  the  floor  close  to  the  window. 

The  background  is  an  Argo  electric 
brougham,  built  somewhat  similar  to  the 


LIFTING   A   LOCOMOTIVE   DRIVE   WHEEL 


Electric  Ice  Making 


It  is  estimated  that  there  are  now  in 
operation  in  the  United  States  about  300 
electric  stations  provided  with  ice  making 
apparatus.     The   unused   power  of  the 
stations  during  the  "light  load"  summer 
season  is  employed  to  run  compression 
motors     for     liquefying 
ammonia  in  the  process 
of  freezing  artificial  ice. 
The  plan  has  been  espe- 
cially    successful     with 
small    plants    supplying 
electric  power  and  light 
for  towns   of  less   than 
5,000     inhabitants.      In 
some  cases  the  earnings 
of  the  auxiliary  ice  mak- 
ing apparatus  equal  the 
annual     return    on    the 
whole    plant    for    other 
purposes,  this  condition 
pertaining,     of     course 

MAMMOTH    BOUQUET    IN    AUTOMOBILE    ADVERTISING  °nry    *n    SOUthem    cities. 
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The   Pullman   Automobile   Has 
Arrived 


Luxury  in  motor  travel,  together  with 
independence  from  hotels,  has  been 
achieved  by  U.  H.  Dandurand,  of  Mon- 
treal, in  a  Pullman  Packard.  On  a  three 
ton  Packard  truck  chassis  has  been 
mounted  a  body  whose  interior  arrange- 


car  bells.  Lighting  arrangements  are 
perfect,  and  consist  of  dynamo  and  two 
large  accumulators  with  a  capacity  of 
160  amperes.  The  front  of  the  car  has 
six  lights — two  electric,  two  gas  and  two 
oil.  The  rear  has  four  lights,  one  ordi- 
nary red  tail  light,  one  electric  dome  light 
and  two  railway  signal  lamps  with  red, 
green  and  white  lights. 


AUTOMOBILE    WITH    SLEEPING    COMPARTMENTS    AND    KITCHENETTE 


ment  is  similar  to  that  of  a  private  rail- 
road car.  Twenty-five  persons  are  easily 
carried  on  short  trips,  and  for  long  jour- 
neys there  are  accommodations  for  the 
comfort  of  eleven,  including  chauffeur 
and  cook. 

The  body  is  20  feet  three  inches  over 
all.  The  compartments  consist  of  a  state- 
room for  the  driver  in  front,  a  ladies' 
stateroom  with  sleeping  room  for  five,  a 
men's  stateroom  with  quarters  for  four. 
This  section  is  also  the  dining  and  smok- 
ing room,  with  two  extension  tables  and 
a  folding  desk. 

In  the  rear  is  a  kitchenette,  compact 
and  complete  from  stove  to  refrigerator. 

The  interior  of  the  car  is  finished 
throughout  with  solid  mahogany  and  the 
drapings  are  very  luxurious.  The  carpet- 
is  of  the  Pullman  type,  also  green  to 
match  the  rest  of  the  fittings.  There  arc 
four  telephones  in  the  car  to  connect 
with  the   chauffeur,  besides  the  electric 


Under  the  body  floor  are  five  lockers 
containing  planks  to  reinforce  weak 
bridges,  blocks  and  tackle,  and  an  entire 
touring  emergency  outfit. 

Electric  Conquest  of  the 
Pyrenees 

Owing  to  their  great  mean  elevation, 
the  Pyrenees  form  one  of  the  most  com- 
plete mountain  walls  in  the  world,  capa- 
ble of  arresting  the  march  of  commerce 
as  well  as  that  of  armies.  Until  within 
recent  years  no  railways  traversed  the 
chain,  communication  between  France 
and  Spain  being  kept  up  around  the  ends. 
But  now  electricity  enables  engineers  to 
attack  this  vast  wall  with  success,  since 
electric  traction  is  possible  on  grades 
too  steep  for  steam  engines  to  overcome. 
For  the  Oloron-Jaca  line  a  current  of 
21,000  horsepower  is  available,  ami  for 
the  Axles-Thermes-Ripoli  line  one  of 
still  greater  capacity. 
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Giant   Talking   Machine 

A  description  appeared  recently  in  the 
London  Daily  Mirror  of  a  talking  ma- 
chine which  could  be  heard  more  than  a 
mile,  the  invention  of  H.  A.  Gaydon.  It 
is  called  the  stentorphone,  from  Stentor, 
the  Greek  herald. 


A  GIANT   TALKING   MACHINE 

An  ordinary  phonograph  disk  record  is 
used,  the  sound  being  amplified  to  a  great 
volume  partly  by  using  an  immense  horn 
and  partly  through  the  use  of  compressed 
air  forced  through  the  horn.  A  portable 
air  compressor,  driven  by  an  electric 
motor,  makes  possible  the  giving  of  open 
air  concerts  and  lectures. 


Luminous    Marble   Walls 

When  Dr.  E.  P.  Hyde,  of  the  U.  S. 
Bureau  of  Standards,  was  making  a 
recent  inspection  of  indoor  lighting  ar- 
rangements as  used  in  Europe,  he  was 
surprised  to  find  an  old  church  in  Italy 
in  which  the  daylight  was  filtered  through 
thin  slabs  of  delicately  tinted 
marble.  The  effect  was  a 
surprisingly  beautiful  one, 
and  one  not  easily  duplicated 
by  our  makers  of  ornamental 
glassware,  as  there  is  a  pe- 
culiar charm  about  £he  nat- 
ural coloring  of  some  of  the 
Italian  marbles. 

However,  the  marble  has 
to  be  so  thin  for  such  a  pur- 
pose that  it  could  not  form  a 
commercial  substitute  for 
window  panes  or  for  use  on 
electric  light  fixtures.  Now 
a  German,  Dr.  A.  Pfaff,  has 
found  that  such  marble  slabs 
can  be  used  in  much  greater 
thickness  if  they  are  polished 
on  both  sides  and  then  sat- 
urated with  paraffin  or  shel- 
lac. By  giving  them  such  a 
treatment,  he  has  been  able 
to  obtain  beautiful  effects  in 
illuminating  corridors  by  the 
light  of  tungsten  lamps  con- 
cealed behind  the  marble 
walls  of  the  hallways.  The 
loss  of  light  is  said  to  be  only 
about  20  per  cent  (or  no 
more  than  with  most  of  the 
milky  glassware  used  on  fix- 
tures), and  as  the  whole 
plate  of  marble  glows,  the  ef- 
fect is  surprisingly  charming 
and  unusual. 


The  electric  still  is  exceedingly  simple 
in  construction  and  is  therefore  unlikely 
to  break  down  or  get  out  of  order.  By 
its  use  even  the  dirtiest  water  may  be 
made  pure  and  sparkling,  free  from 
germs  and  infectious  matter  which  would 
be  injurious  to  health. 
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The  Motorcycle  and  the  Trouble 
Shooters 

The  North  Dakota  Independent  Tele- 
phone Company,  whose  toll  lines  cover 
nearly  half  the  State  of  North  Dakota, 
is  confronted  with  the  problem  of  great 
distances  to  be  covered  by  its  linemen 
and  "trouble  shooters."    Naturally,  it  has 
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A  TROUBLE  SHOOTER  AND  HIS  MOTORCYCLE 

resorted  to  the  motorcycle  as  a  quick 
and  convenient  means  of  travel  for  the 
men.  Six  of  these  machines  are  owned 
by  the  company,  and  they  are  busy  all 
the  time  scooting  around  at  the  rate  of 
40  miles  an  hour  over  the  great  stretches 
of  famous  wheat  lands.  One  of  the  com- 
pany's linemen,  Mr.  Jack  Cooney,  is 
shown  in  the  picture  on  his  favorite  ma- 
chine. The  photographer  in  this  case 
tried  to  make  it  appear  that  Jack  uses 
the  motorcycle  in  place  of  climbing  irons, 
but  as  he  didn't  put  his  name  on  the 
photograph  it  is  safe  to  call  him  a  faker. 


Coal  Equivalent  of  Niagara  Falls 

It  is  estimated  that  Niagara  Falls,  if 
completely  harnessed,  would  yield  5,000,- 
000  electrical  horsepower.  About  one- 
tenth  of  this  available  power  is  now  serv- 
ing man.  It  is  interesting  to  calculate 
the  saving  in  coal  which  would  result 
if  the  falls  were  yielding  in  electrical 
horsepower  all  the  energy  which  is  now 
thundering  over  the  great  precipice. 

Various  types  of  steam  engines  require 
different  amounts  of  coal  in  order  to 
develop  a  horsepower  for  one  hour.  As- 
sume an  engine  which  requires  one  pound 
of  coal  to  furnish  it  sufficient  steam  to 
develop  one  horsepower  constantly  for  a 
period  of  one  hour.  In  order  to  con- 
tinue the  work  for  a  whole  day  24  pounds 
of  coal  would  be  required.  Niagara  Falls 
could  furnish  5,000,000  horsepower  24 
hours  per  day,  which  in  terms  of  coal  is 
24  X  5,000,000=  120,000,000  pounds,  or 
60,000  tons.  Assuming  a  value  of  four 
dollars  per  ton  of  coal,  this  would  repre- 
sent an  equivalent  of  $240,000  per  day. 
In  other  words,  we  are  willing  to  sacrifice 
a  quarter  of  a  million  dollars  per  day  in 
order  to  preserve  one  of  Nature's  most 
wonderful  spots. 

Electricity  in  Research 

The  great  advantage  of  the  electrical 
methods  for  the  study  of  the  properties 
of  matter  is  due  to  the  fact  that  when- 
ever a  particle  is  electrified  it  is  very 
easily  identified,  whereas  an  uncharged 
molecule  is  elusive.  The  smallest  quan- 
tity of  unelectrified  matter  ever  detected 
is  probably  that  of  the  rare  atmospheric 
gas,  neon.  The  volume  of  neon  in  one- 
twentieth  of  a  cubic  centimeter  of  air 
is  half  a  millionth  of  a  cubic  centimeter, 
and  this  quantity  can  be  detected  by  the 
spectroscope.  But  this  amount  of  neon 
contains  10,000,000,000,000  molecules 
and  by  electrical  methods  the  presence 
of  only  three  or  four  charged  molecules 
can  be  detected.  Rutherford  has  even 
shown  that  a  single  "alpha  particle," 
which  is  a  charged  atom  o\  helium,  can 
be  detected. 


The  Purging  of  Raw  Gold 


By  ALAN  R.  WARD 


Down  on  the  lower  end  of  Manhattan 
Island  where  the  great  sky-scrapers  cast 
their  shadows  across  the  city,  a  little 
building  sits  huddled  among  them.  It 
fronts  narrow  Pine  Street  where  many 
brokers'  offices  are  and  its  back  is  to  Wall 
Street.  All  about  it  are  the  confusion 
and  din  of  the  financial  district.  Excite- 
ment is  in  the  air.  You  can  see  it  in  the 
faces  of  the  passers-by,  in  their  quick 
footsteps,   in  their  nervous  mannerisms. 


WEIGHING    THE    GOLD 


Yet  in  the  little  building  everything  is 
calm.  Day  after  day  its  work  goes  on — 
work  conducted  as  quietly,  you  imagine, 
as  the  making,  by  hand  of  fine  laces. 

If  you  didn't  know  you  would  never 
imagine  the  place  to  be  one  of  the  largest 
assay  offices  in  the  world.  Behind  its 
doors  they  talk  of  gold  as  other  people 
would  of  salt.  In  its  vaults  lis  millions 
of  dollars.  In  its  storerooms  piles  of 
gold  bricks  wait  to  be  refined.  On  its 
floors  the  powdered  dust 
when  swept  and  ex- 
amined yields  thousands 
of  dollars  a  year.  And 
always  to  it  is  flowing  a 
vast  impure  tide  of  the 
precious  metal  and  al- 
ways leaving  it  is  the 
pure  tide  for  which  it  is 
exchanged.  And  that 
step,  the  purging  of  raw 
gold,  depends  to  a  great 
extent  upon  electricity. 

It's  a  tremendous  task 
that    they're    handling 
down     in     Pine     Street. 
This    gold    refinery    re- 
cently established  at  the 
United  States  Assay  Of- 
fice is  grinding  out  mil- 
lions. Estimates  place  the  amount  of  gold 
handled  at  from  $9,000,000  to  $10,000,000 
a   month.      With   such   operations   being 
carried  on,  you  would  suppose  that  con- 
versation would  be  minimized.     It  is.     If 
you  go  to  Pine  Street  armed  only  with 
talk  you'll   feel  that  someone  is  staring 
over  your  head.     If  you  go  with  a  gold 
brick  to  sell  or  with  the  cash  to  buy  one, 
you  are  made  to  feel  very  much  at  home. 
But  now  let  us  see  how  it  all  worked 
out.    A  short  time  ago  armed  with  some 
letters  of  introduction   I  went  down  to 
the  new  refinery.     Not  having  any  gold 
bricks  the  letters  were  necessary.    At  any 
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rate  they  seemed  to  work,  for  I  was 
shown  through  the  place  so  that  the  dif- 
ferent operations  were  made  perfectly 
clear. 

On  the  first  floor  I  noticed,  as  I  en- 
tered, a  brass  window.  I  wondered  about 
it  until  I  saw  a  man  come  in  very  quietly 
and  approach  this  window  much  the  same 
as  one  approaches  the  receiving  teller  in 
a  bank. 

I  watched  the  newcomer.  He  was  the 
kind  of  a  man  whose  appearance  you 
would  forget  five  minutes  later.  There 
was  nothing  about  him  that  impressed 
you.  Without  saying  a  word  he  lifted 
the  two  small  bundles  he  had  been  carry- 
ing, and  pushed  them  across  the  counter. 
On  the  other  side  of  the  window  was  a 
man  who  would  have  reminded  you  of 
a  clerk  in  a  fashionable  hotel  if  he'd  had 
on  a  hair-line  striped  suit.  Also,  with- 
out saying  a  word,  he  took  the  packages. 
Very  carelessly  he  removed  the  covering 
disclosing  two  shining  bars  of  gold.  Then 
without  the  slightest  trace  of  excitement 
in  his  voice  he  asked  the  stranger  what 
they  weighed. 

I  was  near  enough  to  hear  just  five 
words.  They  were,  "What  is  the  alleged 
weight?"  Later  I  learned  that  every- 
thing is  "alleged  weight"  there  until  the 
government  scales  have  ascertained  the 
official  statistics.  A  person  leaving  gold 
at  the  refinery  leaves  it  secure  in  the  hon- 
esty of  the  government.  The  question  of 
its  value  is  left  solely  to  the  men  on  Pine 
Street.  Three  days  after  leaving,  pay- 
ment is  made  for  the  metal.  For  gold, 
cash  is  given ;  for  any  silver  in  the  brick, 
the  equivalent  in  silver  bars  is  paid.  All 
other  metals  such  as  platinum,  palladium, 
etc.,  that  may  be  found  in  the  samples  be- 
come the  property  of  the  government. 
From  this  source  about  $90,000  a  year  is 
made. 

And  with  this  necessary  digression  let 
us  go  back  to  the  brass  window.  After 
the  man  had  been  given  a  receipt  and 
was  turning  to  go  away,  I  tried  to  draw 
him  into  conversation.  I  wanted  to  know 
how  he  regarded  his  task  of  carrying 


about  $35,000  worth  of  gold  through  the 
streets  of  a  city  where  gun  fighting  is 
frequent.  For  he  was  a  typical  messen- 
ger— one  whose  daily  task  it  is  to  carry 
bricks  to  the  refinery.  But  all  I  could 
learn  was  that  he  regarded  his  responsi- 
ble work  as  a  "steady  job."  At  the  sug- 
gestion of  notoriety  he  shied  as  an  old 
fashioned  college  professor  might  have 
done. 

Then  H.  J.  Slaker,  who  was  brought 
from  Philadelphia  to  supervise  the  melt- 
ing and  refining  happened  along.  Also, 
it  was  a  most  fortunate  happening.  For 
by  him  I  was  led  to  the  different  parts  of 
the  plant,  listening,  the  while  to  his  lucid 
explanations. 

"Now  if  you  were  to  follow  that  man's 
gold  to  the  melting,  room,"  he  began, 
pointing  to  the  brass  window,  "you  would 
see  it  placed  in  a  crucible  with  a  flux, 
smelted  and  cast  into  ingot  mold." 

And  then  he  took  me  to  a  bare  walled 
room  where  men  in  blue  shirts  and  leather 
aprons  were  standing  about.  Before 
them  was  an  electric  puddler  in  which 
the  gold  was  cooked  and  stirred.  The 
men  in  the  leather  aprons  Were  watching 
the  current ;  they  were  careful  to  see  that 
it  was  just  so  strong,  no  stronger.  One 
of  them  was  constantly  testing  it  with  the 
stirrer.  And  finally  when  the  gold  was 
evidently  "done"  they  began  pouring  it. 
Out  through  a  tap  it  came— a  thick,  fluid, 
reddish  yellow,  worth  many,  many  dol- 
lars by  the  pint. 

In  little  receptacles  it  was  cooled.  And 
while  it  was  cooling  the  current  went 
humming  through  the  wires  again— and 
the  furnace  began  heating  another  batch 
of  the  raw  material.  Just  before  we  left 
the  room  Mr.  Slaker  explained  that  the 
gold  bars  cooked  by  the  furnace  ranged 
in  value  from  $100  to  $18,000. 

"We  won't  accept  any  bar  worth  less 
than  $100,"  he  told  me.  "We  pay  at  the 
rate  of  $20.67  an  ounce.  If  a  person 
wants  to  buy  gold,  though,  he  has  to 
take  more  than  $5,000  worth.  The  gold 
we  buy  sometimes  goes  into  coin  or  trade. 
We  refine  it,  however,  before  soiling  it  to 
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the  trade.  Dentists  and  jewelers  must 
have  an  absolutely  pure  product.  We  pro- 
vide it  for  them." 

Then  he  took  me  upstairs  to  what  he 
called  the  "deposit  room."  Here  the  gold, 


after  cooling,  is  reweighed.  Also,  from 
each  lot  the  assayer  takes  a  small  sample. 
By  this,  the  quality  is  learned  and  the 
value  calculated.  Then  the  depositor  is 
paid.     The  government  knows  the  real 
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value.  You  see  there  piled  up  thousands 
and  thousands  of  dollars  worth  of  the 
bright  yellow  metal.  And  when  you  feel 
like  paraphrasing  Samuel  Coleridge  and 
moaning — "Gold,  gold,  everywhere  and 
not  an  ounce  for  me !" — you  are  led  into< 
another  room. 

And  now  you  are  about  to  look  upon 
the  electrolytic  process  of  refining  gold. 
Gold  is  almost  always  silver-bearing,  and 
silver  returns  the  compliment.  At  the 
refinery  they  don't  care  to  leave  these  two 
metals  in  each  other's  company,  so  they 
separate  them.  First  the  gold  is  taken 
from  the  silver  and  after- the  operation 
the  gold,  boiled  with  nitric  acid,  attains 
the  acme  of  purity.  This  is  called  "999 
Gold." 

After  Mr.  Slaker  finished  explaining 
the  principle,  he  showed  me  a  solution 
called  an  "electrolyte  of  water."  It  was 
composed  of  two  per  cent  free  nitric  acid 
and  three  per  cent  silver  nitrate.  I  tried 
to  remember  a  college  course  I  had  in 
chemistry  but  I  couldn't  recall  ever  hav- 
ing heard  of  such  an  electrolyte  before. 
Then  he  showed  me  the  gold  anodes.  He 
pointed  out  that  each  anode  was  a  slab  of 
gold ;  that  they  had  a  hole  in  one  end ; 
that  they  were  numbered  and  suspended 
in  the  electrolytes.  He  told  me  that  the 
acid  made  the  gold  readily  soluble. 

Then  began  the  electrolytic  process. 
The  bath  was  heated  from  1500  to  1580. 
If  the  pungent  odor  of  chlorine  arose 
the  temperature  was  raised.  More  acid 
must  be  added,  to  promote  the  solubility 
of  the  gold.  And  with  the  current  turned 
on,  little  bubbles  began  to  gather  on  the 
anodes.  More  closely  clustered  they  be- 
came until  Mr.  Slaker'  told  me  that  each 
drop  of  water  in  the  cells  was  worth  ten 
cents.  It  was  very  pleasant  to  hear  the 
word  "cents"  after  being  overcome  with 
casual  observations  in  the  thousands  of 
dollars.  The  next  moment  though,  he 
had  to  go  and  spoil  it  by  saying  that  in 


the  cells  were  suspended  half  a  million 
dollars  worth  of  gold  bars. 

And  then  we  left  electricity  doing  its 
work  in  the  nitric  bath  and  went  down 
to  the  room  where  the  alloy  was  made. 
On  the  way  he  told  me  that  the  place  we 
had  just  left  was  called  the  "gold  room." 

"There,"  he  said,  "we  turn  out  pure 
gold.  We  wash  it  and  after  drying,  send 
it  down  to  the  room  where  bars  for  the 
trade  are  made." 

In  the  alloy  room  I  found  that  the  gold 
alloy  was  fused  electrically  with  a  quan- 
tity of  lead,  sometimes  silver.  The  re- 
sulting alloy,  which  is  known  as  the  "lead 
button,"  is  then  fused.  This  is  done  on 
a  very  porous  support  called  a  cupel.  The 
bones  of  sheep  and  horses,  powdered  as 
fine  as  flour,  are  used  for  the  body  of 
the  cupel.  This  cupel  absorbs  melted 
oxide  of  lead  without  taking  up  any  of 
the  metallic  globules.  It  is  like  blotting 
paper  absorbing  water,  and  leaving  mer- 
cury behind. 

If  the  lead  is  correctly  proportioned, 
the  button  will  consist  of  only  silver  and 
gold.  Then  these  are  separated  by  an 
operation  called  "parting."  This  is  done  by 
rolling  the  alloy  into  a  thin  plate  and  then 
boiling  it  electrically  in  a  strong,  solution 
of  acid.  The  silver  dissolving,  the  gold 
is  left  as  a  coherent  sponge.  At  first 
dense  fumes  rise  from  the  melted  metal. 
Then  small  luminous  points  begin  to 
gleam  on  the  surface.  As  the  electric 
current  becomes  stronger  and  the  solution 
hotter  the  points  grow  in  size  and  in  bril- 
liancy. A  moment  later  a  tiny  stream, 
reddish,  is  seen  to  trickle  from  the  top  of 
the  metal  globule.  Round  and  round  it 
flows — down,  down  until  it  is  absorbed 
in  the  bone  ash  cupel.  With  it  have  been 
carried  away  the  last  traces  of  the  lead 
and  alloy.  And  now  the  gold-silver  alloy 
shows  itself  in  a  glimmer  of  iridescent 
circling  bands  of  yellow.  It  is  the  refined 
product — the  finished  work  that  the  men 
in  the  leather  aprons  began. 


778 


POPULAR  ELECTRICITY  MAGAZINE 


Our    First    Electrically    Driven 
Naval  Vessel 


Within  the  next  few  months  there  will 
go  into  commission  the  first  electrically 
driven  United  States  naval  vessel  ever 
constructed.  This  novelty  is  the  collier 
Jupiter,  and  she  is  under  construction  at 
the  Mare  Island  Navy  Yard,  Calif.,  being 


the  venture  of  installing  the  electrical 
equipment  in  a  battleship  costing  mil- 
lions of  dollars.  On  the  other  hand  the 
champions  of  electric  power  realized  that 
a  try-out  in  a  small  craft  would  be  by 
no  means  conclusive.  Finally,  after  the 
question  had  been  argued  back  and  forth 
for  years,  what  amounted  to  a  com- 
promise was  effected.  The  Jupiter  was 
to  be  almost  as  big  as  a  battleship   so 
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the  largest  ship  of  any  description  ever 
laid  down  on  the  Pacific  Coast.  In  di- 
mensions, carrying  capacity,  etc.,  the 
Jupiter  is  the  exact  duplicate  of  two 
other  new  fuel-carrying  craft,  the  Nep- 
tune and  the  Cyclops.  Indeed,  in  so  far 
as  outward  appearance  is  concerned,  she 
does  not  differ  in  the  slightest  detail 
from  her  sister  ship,  the  Neptune,  so  that 
our  readers  may  obtain  an  accurate  idea 
of  how  the  new  electric  ship  will  appear 
when  completed  by  consulting  the  accom- 
panying picture  of  the  Neptune. 

But  the  electrical  "innards"  of  the 
lupiter  will  put  her  in  a  class  by  herself 
and,  if  the  expectations  of  the  designers 
of  her  electrical  machinery  are  justified, 
the  vessel  will  mark  a  new  epoch  in  the 
field  of  navigation. 

The  naval  powers  were  at  first  more  or 
less  skeptical.  They  were  willing  to  test 
electrical  propulsion  on  a  small  vessel 
of  any  kind,  but  were  unwilling  to  make 


that  she  could  afford  adequate  tests,  but, 
on  the  other  hand,  she  would  not  repre- 
sent so  formidable  an  investment  on  the 
part  of  the  government. 

Even  at  that,  however,  the  electrical  in- 
terests have  had  to  assume  every  risk  in 
the  undertaking.  The  General  Electric 
Company,  it  is  understood,  will  receive 
something  like  $60,000  if  its  electrical 
installation  in  the  Jupiter  is  a  success, 
but  if  it  is  not  it  must  not  only  stand 
the  loss  on  its  machinery  but  must  also 
bear  all  the  expense  of  removing  the  ap- 
paratus and  preparing  the  machinery 
space  to  receive  other  equipment.  And 
many  of  the  naval  officers  in  authority 
are  decidedly  in  a  "from  Missouri"  atti- 
tude. One  of  them  has  been  heard  to 
say  that  he  favors  pumping  the  rooms 
occupied  by  the  power  plant  on  the  Jupi- 
ter full  of  sea  water  in  order  thoroughly 
to  test  the  insulation  which  the  Navy 
Department  insisted,  when  the  contract 
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was  let,  must  be  such  as  to  withstand  the 
action  of  salt  water. 

The  Jupiter,  which  has  been  chosen 
as  the  scene  of  this  long  step  forward  in 
the  cause  of  electrical  science,  is  542  feet 
in  length  and  65  feet  in  breadth.  As  a 
source  of  energy  the  Jupiter  has  one 
turbo-generator  and  two  motors.  The 
generating  unit  consists  of  a  six  stage 
Curtis  turbine  connected  to  a  bipolar  al- 
ternator. Electricity  is  delivered  by  this 
generating  unit  to  two  motors,  one 
mounted  directly  upon  each  propeller 
shaft.  The  speed  of  the  motors  will  be 
changed  by  variations  in  the  speed  of 
the  generating  unit,  the  turbine  being 
equipped  with  a  governor  so  arranged 
that  the  speed  may  be  automatically  held 
at  any  point  from  five  to  fourteen  knots. 
A  feature  of  the  Jupiter  is  the  complete 
control  of  the  movements  of  the  ship 
by  one  man.  

Steel  Refining  Furnace 

One  of  the  most  important  uses  of 
electricity  in  German  steel  plants  is  in 
refining  the  steel.  This  is  done  in  elec- 
tric furnaces.  The  accompanying  illus- 
tration shows  one  of  these  furnaces  at  the 
Stahlwerk-Becker  plant  in  Willick,  Ger- 
many, being  tapped.  Each  of  the  elec- 
tric furnaces  will  take  care  of  3,500 
pounds  of  steel  at  a  time.  After  the  steel 
is  properly  refined  it  is  run  out  into  cru- 


cibles as  shown  and  made  into  ingots 
for  use  in  making  armor  plate  and  high 
class  forgings. 

Is  It  Possible  at  This  Age? 

That  oil  lamps  are  in  use  and  that  the 
gates  of  a  canal  are  opened  and  closed 
by  human  efforts  when  a  300  kilowatt 
power  station  is  not  50  yards  away — why 
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is  such  a  condition  possible?  However, 
such  is  the  state  of  affairs  at  Morrisburg, 
Ont.  Each  day  a  dozen  lamps  have  to 
be  filled,  trimmed  and  cleaned.  One  of 
these  is  shown  in  the  illustration,  the 
power  house  being  in  the  background. 
Each  pair  of  gates  is  opened  and  closed 
by  strenuous  efforts  of  four  men.  It  re- 
quires about  three  minutes  to  open  a  pair 
of  gates  by  this  old  time  method,  while 
electric  motors  on  other  canals  do  the 
work  in  less  than  30  seconds,  employing 
the  services  of  only  two  men,  one  on  each 
side  of  the  canal,  to  control  current  to 
the  motors.     

The  exports  of  electrical  machinery 
and  appliances  from  the  United  Stales 
during  tgu  were  worth,  in  round  fig- 
ures, about  $19,329,000,  as  against 
$16,547,300  in  1910. 


Electrocution 


An  Account  of  the  Practice  Common  in  New  York.     Does  It  Really  Kill  ? 


By    HERE  WARD    CARRINGTON—  Author   of   "Death:   Its   Causes  and  Phenom- 
ena,"   "Death    Deferred,"    etc. 
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DEATH  CELL  FOE  CONDEMNED 

PRISONERS 
Photos  Especially  Posed 


THE  DEATH  CHAIR 


CURTAINS  OF  THE  OTHER 
CELLS  ARE  DRAWN  DUR- 
ING THE  DEATH  MARCH 
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Does  electrocution  really  kill?  Or  does 
it  only  render  unconscious — the  patient 
dying,  in  point  of  fact,  upon  the  operat- 
ing table,  during  the  autopsy? 

There  are  able  physicians  who  contend 
that  such  is  the  case.  Again,  others  say 
that  it  is  not.  Inasmuch  as  a  human  life 
is  in  the  balance,  this  is  a  point  worth 
considering — a  question  of  some  impor- 
tance, from  the  ethical  no  less  than  the 
scientific  point  of  view. 

America  is  the  only  country  in  the 
world  in  which  electrocution  is  the  form 
of  capital  punishment  employed.  There 
are  many  who  do  not  believe  in  capital 
punishment  at  all ;  but  this  is  not  the 
place  to  argue  that  point.  Assuming  that 
death  has  to  be  meted  out  to  the  pris- 
oner, what  is  the  safest,  the  speediest, 
and  the  most  humane  way  of  doing  so? 
Is  it  electrocution  ? 

The  preliminaries  must  be  trying  to  the 


strongest  nerves  !  Blindfolded,  strapped 
into  a  chair,  having  the  adjustments  made 
to  the  head,  feet,  etc. — there  is  nothing 
heroic  or  stirring  in  this,  nothing  that 
suggests  anything  beyond  the  dog 
whipped  to  its  kennel,  and  breathing 
its  last  alone,  uncared  for,  destitute!  It 
is  a  miserable  climax  to  a  life  which 
might  have  been  full  of  promise  and 
hope. 

The  chair  itself  is  a  forbidding  look- 
ing thing,  at  best,  and  suggests  the  tor- 
ture chair  of  the  Spanish  Inquisition.  I 
once  saw  a  chair  of  this  latter  descrip- 
tion, in  which  the  unfortunate  prisoners 
were  strapped  and  tortured ;  and  it  as- 
suredly looked  no  more  ominous  than  the 
chair  of  electrocution.  Then  the  death 
cell,  caged  in,  as  though  some  wild  beast 
were  within,  presents  a  curious  paradox, 
in  our  modern  civilization  and  culture. 
In    front   of   each   of   these   death   cells 
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(there  are  quite  a  row  of  them  in  Sing 
Sing)  white  blinds  are  drawn,  so  that 
when  a  prisoner  is  led  between  the  line 
of  cells,  their  inmates  cannot  see  who  it 
is  thus  led  to  his  fate. 

The  prisoner  once  in  the  death  cham- 
ber, the  process  of  strapping  commences, 
and  in  a  few  moments  the  prisoner  is 
secure  beyond  all  effort  to  release  him- 
self. He  is  blindfolded,  and  the  service 
for  the  dead  is  read  aloud.  A  physician 
stands  in  attendance,  the  electrician  is 
at  the  switch  waiting  for  the  signal  to 
throw  it  in  and  let  forth  the  death  deal- 
ing current.  The  signal  is  given;  the 
lever  is  thrown  home  and  this  is  what 
follows,  in  the  words  of  an  eye  witness : 

"There  is  not  much  to  see.  Those  who 
would  witness  a  killing  by  electricity 
from  morbid  curiosity  surely  would  be 
disappointed.  A  deep  whirring  sound 
shoots  into  the  air,  and  for  a  moment 
reminds  you  of  the  humming  of  a  giant 
top.  The  face  of  the  victim  is  hidden 
nearly  completely  by  the  headgear  at- 
tached to  the  chair,  so  that  the  muscular 
writhing  is  kept  from  the  view  to  a  large 
extent.  Only  the  mouth  can  be  seen 
clearly,  and  the  distortion  is  enough  to 
make  you  feel  glad  the  whole  face  is  not 
exposed.  As  the  current  shoots  into  the 
body,  the  torso  straightens  out  with  a 
bound,  and  swells  until  you  think  the 
heavy  straps  are  about  to  burst.  The 
strain  upon  them  is  intense.  The  fear- 
ful voltage  shot  with  lightning  rapidity 
into  the  body,  and  circulating  through 
every  vein,  makes  the  body  quiver  and 
vibrate  so  quickly  that  the  movement  is 
scarcely  visible.  The  current  is  then  low- 
ered and  the  tension  is  taken  off  the 
body ;  but  again  the  current  is  turned  on 
and  again  the  body  stretches  and  bounds, 
pressing  hard  against  the  straps.  Finally 
the  lever  is  swung  back  again  and  what 
was  once  a  man  falls  limp  and  lifeless, 
huddled  in  a  heap  in  the  bottom  of  the 
avenging  chair.  It  is  this  suddenness 
of  death  that  impresses:  this  realization 
that  a  moment  before  there  stood  before 
you  a  breathing  human  being,  while  now 


before  you  lies  a  lifeless  corpse.  The 
prisoner  had  solved  the  great  secret." 

All  this  might  not  be  so  bad  if  the 
electrocution  really  achieved  the  object 
sought.  But  does  it?  Dr.  George  F. 
Shrady,  late  Coroner  of  Manhattan, 
thinks  that  it  does  not,  and  in  a  letter 
written  some  time  ago  he  said : 

"There  seems  to  be  a  great  difference 
of  opinion  among  eminent  physicians  and 
scientists  as  to  whether  the  death  of  the 
criminal  is  actually  produced  by  the  elec- 
tric current  or  by  the  doctors  who  per- 
form the  autopsy.  It  has  even  been  hinted 
that  the  autopsy  clause  introduced  in  the 
law  was  added  for  the  purpose  of  making 
certain  of  the  death  of  the  criminal. 

"Prof.  d'Arsonval,  of  the  French  Acad- 
emy of  Sciences,  goes  so  far  as  to  con- 
tend that  the  electric  current  merely  pro- 
duces suspended  animation,  and  that  the 
victim  may  be  restored  to  consciousness 
and  life  by  artificial  respiration.  Prof, 
d  Arsonval  believes  that  the  electric  shock 
does  not  kill,  and  considers  'electrocution' 
objectionable  and  of  questionable  effect." 

"My  father,"  continues  Dr.  Shrady, 
"was  one  of  the  medical  experts  selected 
to  witness  the  first  electrocution  in  New 
York  State — that  of  William  Kemmler. 
He  unhesitatingly  characterized  it  as  'the 
most  brutal  and  revolting  exhibition  he 
had  ever  seen,'  and  seemed  inclined  to  be- 
lieve that  the  old  method  of  executing 
murderers  by  hanging  was,  after  all,  the 
most  humane.  Kemmler  was  subjected 
to  two  contacts  of  the  electric  current, 
lasting  seventeen  seconds,  and  70  seconds, 
respectively.  After  the  first  contact  the 
victim  was  pronounced  dead  by  one  or 
two  of  the  physicians  present,  when  my 
father  called  their  attention  to  the  fact 
that  the  man  was  still  breathing,  as  a 
movement  of  the  button  on  his  vest  plain- 
ly indicated.  A  few  seconds  later  Kemm- 
ler gave  unmistakable  signs  of  life,  much 
to  the  consternation  and  horror  of  those 
present.  The  current  was  quickly  turned 
on  again,  and  continued  until  a  little  col- 
umn of  smoke,  accompanied  by  a  sicken- 
ing odor  of  burning  flesh,  ascended  from 
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the  body  of  the  criminal  to  the  ceiling 
of  the  execution  chamber  and  passed  out 
of  a  window  opening  to  the  external  air. 
Kemmler's  execution  was  afterwards  pro- 
nounced 'a  successful  experiment'  by  the 
majority  of  those  present." 

Dr.  Shrady  is  of  the  opinion  that  arti- 
ficial respiration  will,  in  a  large  number 
of  cases,  have  the  effect  of  restoring  the 
patient  to  life,  and  contends  that  this  is 
based  on  "exact  scientific  principles."  Dr. 
W.  G.  Taylor  gives  a  case  in  which  the 
subject  was  completely  revived,  and  48 
minutes  after  the  electrocution  "his  pulse 
was  130,  full  and  vigorous."  The  un- 
fortunate man  was  again  placed  in  the 
chair,  however,  and  another  contact  of 
40  seconds  was  made.  As  Dr.  Taylor 
says:  "It  is  certainly  a  grave  question 
whether  the  post  mortem  examinations 
should  not  always  be  delayed  until  the 
matter  of  death  be  indisputably  settled." 
Dr.  Gibbons  gives  a  case  in  which  life 
returned  after  the  electrocution  was  per- 
formed ;  another  physician  quotes  two 
cases.  Still  another  says:  "I  am  thor- 
oughly convinced  that  many  of  the  men 
who  have  been  pronounced  electrocuted 
in  New  York  State  have  been  placed  upon 
the  dissecting  table  conscious  of  what  was 
going  on  and  what  was  about  to  take 
place." 

This  hardly  seems  like  capital  punish- 
ment; it  is  more  like  human  vivisection 
— yes,  torture  in  its  most  refined  form! 
Is  this  the  best  form  of  capital  punish- 
ment we  can  devise? 

It  is  true  that  other  physicians  do  not 
share  the  views  just  expressed.  D'Arson- 
val's  "facts"  are  now  questioned — even 
shown  to  be  probably  untrue.  In  the  exe- 
cutions, as  carried  out  today,  there  is  no 
bungling,  no  burning  of  flesh,  no  tear- 
ing of  straps.  Consciousness  is  doubt- 
less obliterated  at  once,  even  though  life 
may  not  be.  No  sense  of  pain  can  be 
felt  by  the  body  when  the  current  is 
turned  on.  It  has  been  proved  that  it 
takes  about  a  fifth  of  a  second  for  the 
brain  to  appreciate  a  sensation,  and  one 
twenty-eighth  of  a  second  to  telegraph 


that  impression ;  and  as  nerve  force 
travels  only  about  100  feet  a  second, 
while  the  velocity  of  electricity  is  mil- 
lions of  times  greater  than  this,  the  brain 
has  doubtless  no  time  in  which  to  appre- 
ciate the  sense  of  pain. 

Again,  Dr.  R.  T.  Irvine,  in  writing  on 
this  subject,  says: 

"I  have  been  present  and  have  seen  64 
persons  put  to  death  by  electricity  in  this 
State  (New  York),  and  there  is  no  doubt 
in  my  mind  whatsoever  but  that  all 
those  men  were  absolutely  killed  by  the 
electric  shock  and  that  death  is  instanta- 
neous. The  changes  produced  by  the 
electric  shock  are  such  that  resuscitation, 
in  my  opinion,  is  absolutely  impossible. 
The  amount  of  fresh  blood  found  in  the 
cranium  in  all  these  64  cases  I  have  seen 
in  itself  would  preclude  any  possibility 
of  saving  a  man.  Then  you  have  the 
patechial  hemorrhages  in  the  brain  tis- 
sues. They  change  certain  nerve  cells  in 
the  brain.  There  is  also  a  change  in  the 
structure  of  the  blood  after  the  electrical 
shock.  Any  one  of  these,  in  my  opinion, 
would  prove  fatal,  but  when  you  have 
them  all  in  each  case  and  every  case,  as 
I  have  noticed  in  autopsies,  death  is 
unquestionable." 

Thus,  opinions  differ,  the  weight  of 
authority  being  seemingly  on  the  side  of 
those  who  say  that,  if  electrocution  is 
properly  performed,  the  patient  will  not 
recover.  But,  as  opposed  to  this,  there 
are  several  undoubted  cases  on  record 
in  which  a  person  has  received  even  a 
greater  voltage  than  that  usually  adminis- 
tered, and  for  a  longer  period  of  time, 
and  yet  recovered.  As  an  example  of 
this,  I  need  only  cite  the  famous  case  of 
John  Branda,  who  received  a  current  of 
2,400  volts  for  nearly  fifteen  minutes,  yet 
lived  to  tell  the  tale,  and  escaped  with 
severe  burns  only.  (He  was,  of  course, 
completely  unconscious  during  all  this 
time.)  Until  such  cases  are  disposed 
of,  the  question  is  certainly  an  open 
one  and  is  not  settled,  as  many  seem  to 
think.  So  we  may  ask  again  :  Docs  elec- 
trocution kill? 
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Electro-Magnet  for  Treating  the 
Eye 

The  application  of  the  electro-magnet 
to  removing  particles  of  iron  or  other 
magnetic  metal  from  the  eye  has  been 
most  successful,  and  physicians  near 
metal  works  or  in  attendance  upon  work- 
men   employed   in    such    works    include 


HEW  FORM  OF  EYE  MAGNET 

this  apparatus  in  their  office  equipment. 
The  illustration  shows  one  of  these 
magnets  arranged  for  attachment  to  the 
wall  and  controlled  by  foot  pressure, 
leaving  both  hands  of  the  physician  to 
handle  the  magnet  and  adjust  the  patient. 
This  magnet  is  delicately  balanced  by  a 
weight  and  can  be  swung  about  as  re- 
quired. Care  must  be  used  in  applying 
it  to  the  eye  because  the  strength  of 
its  pull  is  such  that  it  can  draw  a  piece 
of  metal  out  through  an  uninjured  part 
of  the  eyeball. 


Electricity  to  Attract  American 
Tourists 

Among  the  returned  voyagers  from 
across  the  Atlantic  the  first  and  most 
obvious  comment  is  the  greatly  increased 
usage  of  electricity  within  the  last  few 
years,  especially  on  the  continent  itself. 
In  fact,  it  might  be  safely  said  that  prac- 
tically all  institutions  designed  to  attract 
American  tourists  advertise  their  elec- 
trical supply.  This  may  be  seen  best, 
perhaps,  in  England.  Take,  for  example, 
a  provincial  town  of  some  60,000  inhabit- 
ants, like  Winchester,  which  boasts  con- 
siderable historical  importance.  Leaving 
the  hotels  out  of  the  question,  there  is  a 
small  inn,  dating  back  to  the  sixteenth 
century,  whose  age  darkened  rafters  par- 
ticularly attract  Americans  in  search  of 
the  picturesque.  The  brass  knocker  may 
antedate  Shakespeare,  but  within  are  elec- 
tric lights. 

Nowhere  is  shown  more  strikingly  this 
contrast  between  the  mediaeval  and  the 
modern  than  in  the  famous  churches  and 
cathedrals  of  Europe.  At  the  time  of  the 
last  coronation,  electric  .lights  were  intro- 
duced in  Westminster  Abbey,  and  the 
great  cathedrals  at  Winchester  and  Can- 
terbury are  similarly  lighted. 


An  English  Electro-Plating 
Process 


There  is  an  English  electro-plating 
process  whereby  worn  plated  articles  are 
replated  by  the  simple  plan  of  rubbing 
them  with  a  powder  of  peculiar  composi- 
tion. The  powder  contains  three  essen- 
tials: the  metal  to  be  deposited,  in  pure 
or  combined  form ;  a  salt,  capable  of  pro- 
ducing an  aqueous  electrolyte  when 
brought  into  contact  with  moisture  and 
a  metal  that  is  electro-positive  as  regards 
the  metal  to  be  deposited.  Silver,  tin, 
nickel  or  cadmium  can  be  deposited  on 
any  metal  surface  except  aluminum  by 
the  English  method,  and  the  process 
promises  to  be  of  great  value  for  use  in 
homes  generally. 
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Deep  Sea  Fish  Carries  a 
Searchlight 

A  fish  which  lies  on  the  bottom  of  the 
sea,  turns  on  a  light  which  is  fixed  in 
the  roof  of  its  mouth  to  attract  the  prey, 
and,  when  the  small  fish  congregate  to 
see  "what  is  doing,"  closes  its  terrible 
jaws  and  then  sets  the  trap  for  another 


DEEP    SEA   FISH    THAT    CARRIES   A    SEARCHLIGHT 


catch ;  this  is  the  strange  monster  which 
was  discovered  by  the  recent  expedition 
to  the  Philippine  Islands  of  the  United 
States  Fisheries  Steamer  Albatross. 

A  part  of  the  investigations  involved 
a  cruise  around  the  island  of  Celebes,  at 
which  time  numerous  dredgings  were 
made  and  specimens  collected  off  the 
coast  and  in  the  bays  of  the  island.  A 
number  of  deep  water  stations  were  es- 
tablished on  the  east  coast,  and  it  was 
while  members  of  the  expedition  were 
engaged  in  the  locating  of  one  of  these 
stations  in  the  gulf  of  Tomini  that  the 
remarkable  fish  was  discovered  which  is 
the  subject  of  the  accompanying  cut.  It 
proved  to  be  the  representative  of  a  spe- 
cies hitherto  unknown  to  science,  and  it 
was  therefore  necessary  to  coin  names 
for  a  new  family,  a  new  genus,  and  a  new 
species  of  fish.  After  a  consultation  and 
the  ransacking  of  several  Greek  lexicons, 
the  name  Thaumatichthys  was  chosen  for 
the  genus,  which  is  derived  from  two 
Greek  words  meaning,  "a  wonder,"  and 
"a  fish,"  respectively. 

The  power  of  attracting  its  prey  by 
means  of  a  phosphorescent  bulb  in  the 
roof  of  the  mouth  is  probably  the  most 
Striking  characteristic.     The   cavernous, 


elastic  mouth  is  a  trap  into  which  the 
prey  is  lured  and  dispatched.  Of  the 
three  views  shown,  the  top  one  repre- 
sents the  side  aspect  of  the  fish,  the  bot- 
tom'.figure  shows  a  view  looking  down 
on  the  same  specimen,  and  the  one  in 
the  middle  is  a  view  of  the  head  from 
below.  If  the  latter  drawing  is  closely 
examined,  the  luminous  bulb  can  be  seen, 
resembling  a  collar  button  placed  in  the 
roof  of  the  mouth,  and  showing  in  the 
cut  just  in  front  of  the  short  lower  jaw. 
The  light  from  this  bulb  shines  through 
the  toothless  space  in  the  front  of  the 
upper  jaw  and  attracts  the  prey  which, 
having  entered  the  mouth,  is  prevented 
from  escaping,  and  brought  within  reach 
of  the  lateral  teeth  by  the  two  pairs  of 
large  hinged,  hooked  teeth. 

The  specimen  caught  was  brought  up 
in  a  beam  trawl  at  station  5607,  near 
Benang  Unang  Island,  Gulf  of  Tomini, 
Celebes,  from  a  depth  of  761  fathoms, 
Or  nearly  a  mile  below  the  surface. 

Dressmaker's    Illuminated    Sign 

Many  dressmakers  and  milliners  use 
one  room  of  their  residence  for  a  work- 
shop and  it  is  seldom  that  other  than 
the  conventional  sign  plate  is  used.  One 
exception  to  this  is  a  Chicago  milliner 
who  uses  the  front  porch  railing  as  a 
support  for  a  large  sign  which  is  illu- 
minated by  four  hooded  incandescent 
lamps,  the  wires  for  which  are  brought 
up  in  conduit  from  the  basement. 


DIFFERENT      FROM      THE      CONVENTIONAL 
PLATE 
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Many  scientific  applications  have 
been  made  of  the  cinematograph, 
which  in  the  popular  moving  picture 
show  has  found  such  universal  favor. 
This  apparatus,  in  fact,  allows  such 
phenomena  as  are  too  rapid  or  too 
slow  to  be  followed  by  the  human 
eye  to  be  decomposed  into  their 
phases  and  viewed  at  a  moderate 
speed. 

The  most  wonderful  use  of  the 
cinematograph  principle  has,  how- 
ever, been  made  by  Professor  Cranz 
of  the  Charlottenburg  Military 
Academy,  in  the  construction  of 
an  apparatus  designed  for  the  inves- 
tigation of  ballistic  (shooting)  phe- 
nomena, the  flight  of  insects,  and  any 
other  processes  occurring  in  the  ani- 
mate or  inanimate  world.  It  in  fact 
allows  many  thousands,  and  in  its 
most  recent  form  up  to  100,000  pic- 
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tures  to  be  taken  in  a  second's  time. 
An  endless  photographic  film  unwinds 
between  two  drums  set  rotating  at  a  high 
speed  by  an  electric  motor.  A  photogra- 
phic objective  of  proper  focal  distance 
projects  on  this  film  the  image  of  a  mir- 
ror or  a  lens.  The  phenomena  occurring 
in  front  of  this  mirror  thus  appear  in  out- 
line on  the  film,  providing  the  mirror  be 
lighted  by  a  convenient  source  of  light. 
Exposures  are  chosen  short  enough  so 
that  the  displacement  of  the  film  during 
these  intervals  is  practically  nil.  This  is 
effected  by  means  of  electric  sparks,  each 
lasting  perhaps  the  hundred-thousandth 
part  of  a  second,  which  are  produced  as 
uniformly  as  possible.  These  sparks  are 
so  arranged  with  respect  to  the  mirror  as 
to  project  on  the  objective  of  the  cine- 
matograph camera  a  real  image  of  them- 
selves. This  is  why  the  mirror  appears 
on  the  films  here  reproduced  as  a  sur- 
face of  uniform  brilliancy. 

An  oil  condenser  charged  periodically 
by  means  of  a  high  frequency  generator 
— through  a  resonance  transformer  dis- 
charging through  a  spark-gap — serves  to 
produce  the  sparks.  In  order  to  start 
and  stop  the  latter,  the  alternating  cur- 
rent is  made  to  pass  through  two  attach- 
ments, one  of  which  closes  the  circuit 
at  the  beginning  of  the  process  to  be 
recorded,  while  the  other  at  the  end  of 
this  process  automatically  reopens  the 
circuit.  Owing  to  the  enormous  rate 
at  which  the  sparks  follow  up  one  an- 
other and  to  their  remarkable  luminous 
intensity,  this  apparatus  allows  several 
thousands  of  pictures  per  second  to  be 
produced. 

The  film  samples  reproduced  herewith 
give  a  striking  idea  of  the  results  to  be 
expected  from  this  wonderful  apparatus. 
The  one  at  the  left  shows  a  Browning 
pistol  being  fired,  and  the  one  at  the 
right  the  piercing  of  a  caoutchouc  plate 
by  means  of  a  German  infantry  rifle. 
These  views  have  been  taken  at  a  rate 
of  6,ooo  per  second. 

In  the  second  and  third  pictures  of  the 
pistol  shot,  note  the  spherical  condensa- 


tion of  the  air  around  the  muzzle.  It 
is  easy  to  infer  that  these  are  sound 
waves  just  starting  out  in  their  ever 
widening  circles.  With  the  film  run  at 
the  proper  rate  through  the  projecting 
lantern,  you  could  thus  actually  see 
sound  pass  slowly  out  and  away  from 
the  muzzle. 

The  top  picture  on  the  other  film  strip 
shows  the  rifle  ball  just  entering  the  field. 
Some  of  the  intermediate  pictures  are 
left  out,  and  then  in  the  next  one  it  is 
seen  that  the  bullet  is  gone,  leaving  its 
divergent  trail  of  compressed  air  behind 
it.  A  little  puff  of  smoke  and  gas 
has  now  reached  the  plate  and  passed 
through  the  bullet  hole. 

Effects  of  the  Metallic  Filament 

At  a  discussion  of  the  metallic  filament 
lamp  by  electrical  engineers  at  London 
lately  attention  was  called  to  the  "slump" 
which  its  introduction  had  caused  in  the 
demand  for  electricity  for  lighting  pur- 
poses, resulting  from  greater  economy  of 
current.  It  had  even  been  proposed  to 
increase  the  price  per  unit  for  current 
used  for  that  purpose,  but  a  wiser  plan 
was  adopted,  namely,  the  encouragement 
of  a  wider  use  of  electric  lighting.  One 
result  of  the  introduction  of  the  metallic 
filament  was  said  to  have  been  that  many 
who  had  gone  back  to  gas  now  returned 
to  electricity.  The  predicted  end  is  a 
gain  for  both  producer  and  consumer. 

Stepping  on  Mat  Signals 
Elevator 

A  decided  novelty  in  the  matter  of  sig- 
naling passenger  elevators  to  stop  at 
floors  where  passengers  are  waiting  is 
to  be  tried  out  in  one  of  Chicago's  large 
stores.  The  "up"  and  "down"  push  but- 
ton is  to  be  discarded  and  instead  an 
electrical  contact  mat  will  be  laid  in  front 
of  each  elevator  doorway  on  every  floor. 
The  matting,  which  can  be  purchased  of 
electrical  supply  houses,  is  constructed  so 
that  when  a  person  steps  upon  it  at  any 
point  an  electrical  circuit  is  closed,  just  as 
when  a  push  button  is  pressed. 
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An  Automatic  Table   Waiter 


An  automatic  serving  system  for 
restaurants  and  hotel  dining  rooms  has 
been  invented  recently  by  James  Doyle, 
of  Pittsburgh,  who  is  a  colored  man,  and 
was  formerly  a  waiter.  In  general  the 
system  involves  electrically  operated  ap- 
pliances for  picking  up  a  tray  or  several 
trays  of  food  from  the  kitchen,  carrying 


the  same  through  overhead  chan- 
nels into  the  dining  room  and 
lowering  to  the  proper  table. 

The  illustrations  show  the  in- 
ventor's working  model  which 
was  demonstrated  for  the  first 
time  at  the  Pittsburgh  Exposition, 
where  it  attracted  a  great  deal 
of  attention.  Below  is  shown  a 
dining  room  table  with  a  tray  de- 
scending to  it  from  the  channel, 
and  in  the  picture  above  is  the  Kri 
kitchen  with  a  tray  in  position  for 
being  lifted  to  a  car  which  auto- 
matically conveys  the  tray  to  the  desired 
table.  The  motive  power  is  furnished 
by  a  small  motor  not  shown  in  the 
illustration;  for  a  full  sized  car  in  a 
regular  installation  a  one-fourth  horse- 


power motor  is  sufficiently  powerful,  so 
that  comparatively  little  current  is  con- 
sumed. 

The  actual  operation  of  the  system' is 
like  this.  On  entering  a  dining  room 
equipped  with  the  automatic  serving  sys- 
tem the  patron  checks  off  his  order  on 
the  menu  slip,  encloses  it  in  a  hollow  ball 
bearing  the  number  of  his  table  and  places 
the  ball  in  an  opening  below  the  table — 
the  ball  rolls  through  an  in- 
clined tube  to  the  kitchen. 
The  patron's  order  is  then 
filled  and  placed  on  a  tray 
having  a  projection  from  the 
center  by  means  of  which  the 
tray  is  lifted  by  a  rod  to  the 
car  above  and  conveyed 
through  the  channel  to  above 
the  proper  table  where  the  car 
is  stopped  and  the  tray  low- 


CEN     AND     DINING      ROOM     TERMINALS      OF      THE 
AUTOMATIC    TABLE    WAITER 

ered.     The  patron  then  simply  turns  a 
handle  releasing  the  tray  and  the  car  re- 
turns.   The  system  can  serve  a  table  in 
less  than  a  minute  on  the  average. 
A  system  of  any  size  can  be  operated 
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from  a  single  switchboard  and  by  one 
operator.  The  control  is  simple  and  the 
position  of  all  the  cars  in  service  is  indi- 
cated so  that  the  operator  always  knows 
when  the  destination  has  been  reached 
and  when  to  lower. 

The  inventor  claims  that  his  invention 
will  revolutioaize  dining  room  service  by 
entirely  doing  away  with  human  waiters 
and  the  tips  incident  to  the  present  sys- 
tem. 


The  Electrics  of  Taste 


Warns  the  Man  Behind 


With   the  growing  mania   for   speed, 
and  at  the  same  time  a  desire  on  the  part 


REAR     END     SIGNAL     BOARD 


AUTOMOBILE; 


of  the  rapidly  increasing  number  of  auto- 
mobilists  for  safety,  various  warning  de- 
vices have  been  patented.  The  accom- 
panying illustration  shows  one  of  these 
consisting  of  a  metal  cabinet  containing 
upon  its  face  panes  of  glass  upon  which 
are  printed  words  indicating  to  the  man 
behind  what  the  autoist  ahead  desires  to 
do.  If,  for  example,  the  latter  is  going 
to  turn  to  the  right,  he  pushes  a  button 
which  lights  the  electric  lamp  in  the  cabi- 
net on  the  rear  of  his  machine  under  the 
glass  marked  "Turn  R"  and  the  man  in 
the  rear  acts  accordingly. 


A  distinguished  scientist  has  suggested 
that  wherever  a  distinctive  flavor  is 
formed  in  the  cooking  or  eating  of  cer- 
tain things  together  the  reason  why  they 
seem  to  improve  each  other  is  that  a  cer- 
tain amount  of  electrical  action  is  set  up 
between  them. 

Experiments  have  been  made  along 
this  line,  wherein  there  were  used  the 
two-  eatables  as  elements  in  a  galvanic 
battery  instead  of  the  proverbial  copper 
and  zinc,  the  idea  being  to  ascertain 
whether  a  current  would  be  produced. 
Articles  of  diet  generally 
eaten  together,  such  as, 
for  instance,  raisins  and 
almonds,  pepper  and 
salt,  tea  and  sugar,  were 
tried,  and  in  every  in- 
stance the  experimenter, 
Edwin  Smith,  found 
electrical  action  occur- 
ring, a  current  being 
produced.  He  stated  as 
a  result  of  his  experi- 
ments that  "bitters  and 
sweets,  pungents  and 
salts,  bitters  and  acids," 
appear  generally  to  fur- 
nish the  elements  for 
true  voltaic  couples. 

Among  the  articles 
experimented  on  were 
the  following,  the  first 
mentioned  element  of  the 
couple  taking  the  place,  in  each  instance, 
of  the  attacked  element,  or  zinc:  Raw 
potato  and  lemon  juice,  tea  and  sugar, 
nutmeg  and  sugar,  horseradish  and  table 
salt,  onion  and  beet,  vanilla  and  sugar, 
starch  and  iodine. 


Temperature  of  the  Arc 

Recent  determinations,  by  various 
methods,  of  the  temperature  of  the  elec- 
tric arc,  gives  3,500°  C.,*or  say,  6,300 
F.,  as  the  most  probable  average  value. 
This  is  the  greatest  temperature  that  has 
yet  been  artificially  produced. 


In  the  Copper  Country 


By  GEO.  F.  WORTS 


LOADED  MAN-CAR  READY  FOR  THE  MILE  PLUNGE  INTO  THE  EARTH. 
IF  THE  CABLE  SHOULD  BREAK,  THE  CAR  WOULD  STRIKE  THE 
BOTTOM  TRAVELING  AT  THE  RATE  OF  OVER  FOUR  MILES  A 
MINUTE 


The  man-car,  with  its  30  odd  occu- 
pants, slackened  from  a  sickening,  light- 
ning like  drop  to  a  stand-still,  and  the 
miners,  murkily  illumined  by  the  flicker- 
ing oil  flames,  clambered  out  into  the 
open  tunnel  and  stumbled  off  into  the 
enveloping,  darkness  to  their  stations. 

A  mile  above  them — through  the  hole 
burrowed  at  a  sharp  angle  into  the  rich 
metallic  veins — was  daylight. 

Under  the  pine  clad  hills  of  the  north- 
ern peninsula  of   Michigan,   which   juts 


out  into  the  sparkling  waters  of  Lake 
Superior,  lies  the  metal  which  gives  to 
this  locality  its  picturesque  name — The 
Copper  Country. 

Here  the  highest  priced  copper  in  the 
world  is  mined  and  melted  into  ingots. 

From  rumbling  depths,  thousands  of 
feet  below  the  openings  in  the  hills,  tons 
upon  tons  of  broken  rock,  bearing  the 
metal  so  precious  to  all  things  electrical, 
comes  in  a  never  ending  stream  to  the 
black  maws  of  crushers  at  the  surface. 


POPULAR  ELECTRICITY  MAGAZINE 


791 


Experienced  miners — true  denizens  of 
the  underworld — drill  and  blast  and  tear 
at  the  wealth  bearing  veins,  extending 
their  labyrinth  of  tunnels  in  all  directions 
in  their  effort  to  meet  the  enormous  de- 
mand for  the  "electrical  metal,"  as  cop- 
per can  truthfully  be  called. 

Electric  power  is  utilized  in  the  mines 
to  a  large  extent,  although  archaic  meth- 
ods, firmly  established  by  time  worn  use, 
are  proving  difficult  to  displace.  Hence, 
oil  lighting  is  still  in  vogue — as  it  has 
been  for  past  centuries — in  deep  minin 
Electric  lights  make  them  nervous,  so  the 
old  miners  say. 

Electric  fire  signaling  systems,  thor- 
oughly comprehensive  in  their  scope,  add 
greatly  to  the  safety  of  the  miners. 


Electro-pneumatic  drills  are  slowly 
superseding  the  straight  compressed  air 
type,  although,  it  is  claimed,  the  latter 
afford  a  simple  means  of  ventilating  the 
tunnels,  bringing  the  air  as  they  do  from 
a  greater  distance.  In  this  connection, 
it  is  of  interest  to  know  that  even  during 
the  cold  winter  months  when  the  tem- 
perature of  the  outside  air  sinks  to  many 
degrees  below  zero,  half  naked  "tram- 
mers" at  the  mine  bottom,  toil  and  sweat 
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in  an  atmosphere  which  is  often  over 
ioo°  F. 

One  of  the .  most  important  electric 
motor  applications  in  the  mines  is  that 
of  pumping  out  the  drainage  water,  which 
everlastingly  seeps  from  the  rock  and 
may,  at  any  time,  reach  dangerous  pro- 
portions. Pulsing  with  life  like  insistency 
in  their  tremendous  task  of  ridding  the 
tunnels  of  water,  thousands  of  feet  be- 
low the  surface,  the  electric  pumps  work 
untiringly  that  the  grimy  toilers  may 
drill  and  blast  without  interruption  in 
their  work. 

Electric  locomotives,  for  hauling  the 
broken  rock  on  the  various  levels,  are  in 
extensive  use ;  thereby  dispensing  with 
the  most  irksome  of  mining  tasks — hand 
tramming.  Electric  hoists,  for  lifting  the 
copper  rock  to  the  surface,  are  constant- 
ly replacing  steam  apparatus. 

In  the  words  of'the  electrical  superin- 
tendent: "All  hoisting  will  be  done 
eventually  by  electricity.  In  fact,  the 
possible  uses  for  electricity  in  deep  min- 
ing practice  are  just  beginning  to  be- 
come known.  In  the  near  future,  all 
mining  apparatus  will  be  electrically 
driven." 

A  matter  of  unusual  interest  in  con- 
nection with  the  hoisting  apparatus  is 
the  heavy  steel  cable  used — thousands  of 
feet  in  length — to  raise  and  lower  the 
cars.  This  cable  costs  approximately 
one  dollar  a  foot  and,  in  some  instances, 
lengths  as  great  as  16,000  feet  are.  used. 
When  one  stops  to  consider  that  this 
cable,  from  wear,  may  be  discarded  in 
six  or  seven  months,  a  slight  idea  may  be 
gained  of  the  enormous  upkeep  expense 
of  a  deep  mine. 

Arriving  at  the  top  of  the  ground  in 
small  cars,  or  "skips,"  the  rock  contain- 
ing masses  of  native  copper,  passes 
through  crushers  and  thence  by  rail  is 
transported  to  the  stamping  mills. 

Here  iron  and  steel  mortars  and  pes- 
tles of  gigantic  size,  mounted  upon  con- 
crete beds  of  countless  tons,  and  actu- 
ated at  a  high  steam  pressure,  receive 
through  wooden  chutes  emanating  from 
deep  bins,  the  lumps  of  copper  rock  and 


pound  them  into  fine  particles. 

So  tremendous  are  the  blows  of  these 
mighty  hammers  that  conversation  is 
entirely  out  of  the  question,  and  the 
building,  regardless  of  its  especially 
rigid  construction,  shakes  from  founda- 
tion to  roof;  to  such  an  extent,  in  fact, 
that  special  incandescent  lamps  of  low 
voltage,  and  having  unusually  thick  fila- 
ments, are  required  successfully  to  with- 
stand the  vibration. 

Leaving  the  three-story-high  steam 
stamps,  the  intermingled  copper  and  rock 
is  .  separated  by  a  series  of  electrically 
operated  machines,  embodying  an  elab- 
oration of  the  pan  principle  utilized  by 
the  pioneer  gold  miner — a  simple  matter 
of  gravitation — the  metal  settling  and  the 
fine  sand  washing  away. 

The  final  and  most  interesting  step  in 
the  process  involves  a  slanting,  rectan- 
gular table  with  wooden  strips,  or  riffles, 
over  half  the  surface.  The  sand  washes 
over  these  irregularities  and  the  copper, 
due  to  a  left- to-right  vibration  of  the 
table,  is  shaken  to  the  lower  end  and  into 
tanks. 

Another  application  of  a  well  known 
physical  law  in  the  separation  of  copper 
from  rock,  occurs  in  a  large,  whirling 
bowl,  known  as  the  sand  wheel.  The 
finely  ground  particles  are  loaded  into 
the  sand  wheel,  and  it  is  revolved  at  a 
rapid  speed.  Due  to  centrifugal  force, 
the  copper  is  thrown  towards  the  cir- 
cumference and  the  sand,  being  lighter, 
remains  near  the  axis. 

And  now  we  come  to  the  vital  process 
in  the  purifying  of  a  metal  surpassed 
only  by  one  other  in  world  wide  utility, 
a  metal  which  was  known  and  mined 
and  used  thousands  of  years  before  the 
beginning  of  history"  and  a  metal  whose 
own  history  is  more  fascinating  and 
thrilling  than  the  most  exciting  romance. 

The  scene  in  the  furnace  room  of  a 
copper  smelter  is  one  of  confusion,  well 
ordered.  The  roar  and  hiss  of  com- 
pressed air;  the  clank  and  clatter  of 
steel  upon  steel  and  the  softer  ringing 
thud  of  bright  red  copper  bars ;  the  hur- 
rying, sure  footed  flight  of  half  naked 
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men  holding  blazing 
ladles  aloft  from  furnace 
to  mold,  illumined  by  the 
blinding  glare  of  the 
molten  metal.  All  this 
combining  of  the  forces 
of  Nature  and  Man  was 
bewildering. 

Above  the  din,  the 
foreman  explained: 

"The  copper,  45,000 
pounds  to  a  charge,  is 
placed  in  a  large  furnace 
and  the  temperature 
maintained  at  a  white 
heat  for  half  a  day  or 
longer.  During  this 
time  the  remaining  sand, 
which  has  still  clung  to 
the  metal,  melts  and 
floats  to  the  surface  and 
is  drawn  off  as  a  slag. 

"Most  chemical  im- 
purities are  removed  by 
oxidation,  forcing  com- 
pressed air  upwards 
through  the  molten 
mass." 

Above    the    voice    of 
our     guide,     and     com- 
pletely  overwhelming   all  other   sounds, 
comes  a  penetrating  explosion,  followed 
by  a  fiery  shower  of  sparks  throughout 
one  portion  of  the  large  room. 

"Some  one  poured  metal  into  a  wet 
mold,"  he  explained,  and  continued: 

"The  average  electrical  worker  would 
be  greatly  surprised  to  know  the  effects 
of  impurities  upon  the  electrical  con- 
ductivity of  copper.  One  per  cent  of 
sulphur  or  carbon  lowers  the  current 
carrying  ability  over  one  per  cent.  The 
same  amount  of  phosphorous  has  an  ef- 
fect just  50  times  as  great.  One  part  of 
arsenic  in  1000  of  copper ;  tbat  is,  one 
one-thousandth  of  a  per  cent,  lowers  the 
value  of  copper  for  electrical  uses  over 
one  per  cent. 

"Refined  copper  attains — it  must  at- 
tain— a  purity  of  at  least  99.89  per  cent. 
If  silver  or  arsenic  is  present  the  metal  is 


PANNING  COPPER  ON  A  LARGE  SCALE 

DULLED  DRILLS  ARE  HERE  SHARPENED  AT  THE  RATE  OF  ONE  EVERY 

TWELVE  SECONDS 

cast  into  thick  sheets  and  the  silver  and 
copper  recovered  separately  by  elec- 
trolysis." 

A  large,  low  lying  machine,  having 
odd  semblance  to  a  gigantic  spider,  re- 
ceives molten  copper  from  a  furnace  and 
turns  out  ingots  at  the  amazing  rate  of 
100,000  pounds  an  hour — a  fact  which  is 
causing  the  entire  copper  smelting  indus- 
try of  this  country  to  revolutionize  and 
concentrate. 

Not  only  does  this  queer  machine  re- 
semble in  appearance  a  mammoth  spider 
of  many  legs,  but  it  also  performs  an 
analogous  function,  weaving,  as  it  does, 
the  first  strands  of  a  mighty  copper  web 
which  enwraps  and  holds  the  entire  world 
for  a  captive. 

One  man  seated  at  the  center  amidst 
an  imposing  array  of  levers  and  con- 
trollers   operates    the    mechanism.      An 
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electric  fan  perched  a  foot  from  his  head 
continually  blows  full  strength  upon 
him,  for  his  job  is  a  hot  one. 

A  livid,  scintillating  stream  of  liquid 
copper  gushes  from  a  vent  in  the  fur- 
nace wall  and  flows  through  iron  chan- 
nels into  the  molds  arranged  on  the  cir- 
cumference of  the  great  wheel.  Square 
bars,  later  to  be  rolled  and  drawn  into 
wire,  are  being  cast. 


In  the  above  ground  workings  of  the 
Michigan  copper  mines  electricity  en- 
ters as  a  prime  factor.  The  first  com- 
mercial arc  lighting  system  in  the  Unit; 
ed  States  was  here  installed  in  1878.  It 
comprised  an  imported  generator  and  20 
lamps.  The  only  prior  arc  lighting  on 
this  side  of  the  water  consisted  of  a 
similar  set  shown  at  the  Philadelphia  Ex- 
position   in    1876    and    one    installed    at 


THIS    ODD   MACHINE   RESEMBLES    A   MAMMOTH    SPIDER.      LIVID    STREAMS    OF    COPPER    FLOW    FROM 
THE  LADLE  TO  THE  MOLDS,  AS  IT  SLOWLY  REVOLVES 


When  the  wheel  has  made  a  half  revo- 
lution the  molds  are  suddenly  tilted  and 
the  red-hot  copper  ingots  plunged  into 
cold  water. 

The  relative  speed  of  the  Walker  auto- 
matic casting  machine — the  invention  of 
Professor  Walker  of  Columbia  Univer- 
sity— and  the  traditional  hand  ladle 
method  is  conclusively  shown  by  the 
following  figures : 

By  hand,  5  men,  6  hours.  . .  .   25,000 lbs. 
Machine,  1  man,  1  hour 100,000  lbs. 

The  color  of  molten  copper  defies  de- 
scription. From  a  beautiful  sea  green  in 
the  cauldron,  it  flows  into  the  ladle  wav- 
ering between  green  and  a  pale,  opales- 
cent pink.  It  reaches  the  molds  in  a 
glorious  golden  stream  and  cools  to  a 
ruddy  hue  when  thrust  under  water. 


Cornell  University  in  the  same  year. 

Huge  generators  of  the  latest  design 
spin  quietly  in  their  work  of  supplying 
current  to  hundreds  of  motors  by  day 
and  a  myriad  of  twinkling  lamps  by 
night. 

One  of  the  most  noteworthy  applica- 
tions of  the  electric  current  in  the  mining 
industry  of  this  section,  occurs  in  the 
Calumet  and  Hecla  drill  shop — the  larg- 
est project  of  its  nature  evef  attempted. 

Several  massive  machines  receive  the 
hexagonal  drill  blanks,  heat  and  reheat 
them,  mold  and  hammer  and  fashion 
their  heads  into  peculiarly  shaped  cut- 
ting edges,  performing  the  work  of 
many  hands  in  an  inconceivably  short 
time. 

In  the  same  manner  dulled  drills,  red 
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from  their  grinding  contact  with  the  cop- 
per, are  re-sharpened.  Five  drills  a 
minute,  or  approximately  3,000  a  day,  is 
the  capacity  of  one  machine. 

Arriving,  from  the  mines  in  little  cars, 
the  dull  drills  are  unloaded  by  an  elec- 
tric crane  and  reach  the  sharpener  by 
means  of  an  endless  transmission  belt. 

As  the  hexagon  rods  approach  the  ma- 
chine, they  are  ingeniously  lifted  from 
the  belt  by  steel  "hands"  and  placed 
crosswise  upon  a  slowly  moving  chain. 
First,  they  pass  under  a  terrific  blast 
flame  of  vaporized  oil ;  thence,  through  a 
succession  of  pneumatic  hammers,  back 
upon  the  lower  or  returning  part  of  the 
transmission  belt,  and  to  the  mines. 

Besides  the  electrical  operation  of 
mines  and  mills,  current  is  also  supplied 
to  the  various  machine  shops  and  foun- 
dries, as  practically  all  of  the  machinery 
in  them  is  electrically  driven. 

A  novel  addition  to  the  electrical 
equipment  of  twelve  of  the  mining  shafts 
was  the  recent  installation  of  searchlights 
on  the  dashboards  of  the  man-cars.  The 
white  beam  is  invaluable  in  detecting 
flaws  in  roof  and  rail,  and  proves  a 
source  of  considerable  entertainment  to 
the  visitor  to  whom  the  violent  down- 
ward plunge  formerly  held  such  terrify- 
ing thrills. 

Duster  for  Vacuum  Cleaners 


A   combination  of  the   old    fashioned 
feather  duster  and  the  most  modern  de- 

|i|  vice,  the  vacuum  cleaner 

i'  tool,  is  shown  in  the  illus- 

|j  tration.    The  duster  is  in- 

tended for  attachment  to 
a  vacuum  cleaner  and  for 
use  especially  in  dusting 
fragile  china  or  similar 
articles.  The  feathers 
together  with  the  suction 
will  more  thoroughly  dust 
the  articles  to  which  it  is 
applied  than  the  ordinary 
tool,  is  the  idea  of  the 
inventor,  Charles  L. 
duster  for       Kichcle,  Pittsburgh,  Penn- 

VACUUM  cvlvnmn 

cleaners         syivama. 


The  Speaking  Automaton 

The  new  Forcade  speaking  automaton 
is  a  French  invention  and  is  quite  an 
improvement  over  what  is  already  used. 
It  is  intended  for  advertising  purposes 
and  the  like,  so  as  to  attract  the  attention 
of  the  public.  It  is  of  life  size  and 
the  base  contains  an  electric  mechanism 
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IT   HAS  A   MOST   LIFELIKE   APPEARANCE 

working  together  with  a  phonograph. 
What  is  novel  about  the  device  is  that 
it  has  a  most  lifelike  appearance,  and 
there  are  no  less  than  fourteen  animated 
parts,  including  the  eyelids,  eyes,  mouth, 
head,  forearm  and  arm,  hands  and  fin- 
gers. By  combining  the  different  posi- 
tions which  all  these  parts  can  take,  the 
figure  has  no  less  than  5,600  attitudes 
given  by  the  mechanism.  A  double 
phonograph  in  the  base  can  give  both 
spoken  parts  and  singing  in  turn.  When 
placed  in  front  of  a  store  or  just  inside, 
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it  can  be  dressed  as  a  "runner-in"  to 
proclaim  the  merits  of  the  wares,  or  as 
a  bill  distributer.  Using  a  table  in  front, 
carrying  food  products  or  any  kind  of 
goods,  the  figure  can  be  dressed  as  a 
cook,  chocolate  girl,  and  the  like,  and  is 
sure  to  attract  a  large  crowd.  Political 
candidates  can  also  multiply  themselves, 
and  the  phonograph  faithfully  gives  their 
ideas  in  a  loud  voice  without  any  fatigue. 
At  night  the  figure  can  be  brilliantly 
lighted  by  electric  light  and  can  be 
mounted  along  with  suitable  electric  flash 
signs. 

The  First  Carborundum  Furnace 

Long  ago  man  found  it  possible  to 
produce  crystals  of  great  hardness  by  the 
application  of  terrific  heat.  This  high 
temperature  is  only  available  for  practical 
purposes  in  the  electric  arc.  However, 
without  the  cheap  production  of  elec- 
tricity the  use  of  the  electric  arc  furnace 


THE  FIRST   CARBORUNDUM  FURNACE 

in  the  industries  is  prohibitive  from  the 
economic  standpoint.  With  the  harness- 
ing of  Niagara  Falls  the  manufacture  of 
carborundum  on  a  large  scale  was  born. 


By  mixing  coke,  salt,  silica  and  sawdust 
in  proper  proportions,  and  placing  the 
mixture  into  a  long  pile  with  a  huge 
electrode  at  each  end  the  application  of 
electricity  in  the  form  of  a  huge  electric 
arc  produces  wonderfully  hard  crystals 
called  carborundum. 

These  crystals,  which  are  excelled  in 
hardness  only  by  the  diamond,  are  re- 
duced to  various  degrees  of  fineness,  and 
from  these  are  produced  all  grades  of 
grinding  wheels,  carborundum  paper  and 
cloth. 

The  first  carborundum  furnace  built  by 
the  great  company  at  Niagara  Falls  is 
shown  in  the  illustration.  This  is  pre- 
served and  stands  among  the  many  mod- 
ern buildings  which  shelter  this  great  in- 
dustry. The  electric  furnace  as  used 
today  contains  huge  water  cooled  elec- 
trodes weighing  hundreds  of  pounds,  and 
consume  as  high  as  2,700  electrical  horse- 
power. The  voltage  used  varies  from 
100  to  200  volts,  making  a  current  ca- 
pacity for  these  furnaces  of  10,000  to 
20,000  amperes.  More  than  a  score  of 
these  furnaces  are  in  operation  today, 
and  the  first  furnace  shown  in  the  illus- 
tration stands  near-by  a  silent  testimonial 
of  the  growth  of  this  industry. 

Moving   Pictures  for  the  Blind 

There  is  a  device,  invented  by  Doctor 
Dussaud,  of  Paris,  whereby  blind  persons 
may  experience  the  illusion  of  moving 
objects  as  people  with  sight  do  an  illum- 
inated screen.  The  apparatus  consists 
of  a  machine  operated  by  electricity 
which  causes  a  series  of  reliefs,  repre- 
senting trees,  birds,  or  other  objects,  to 
pass  rapidly  under  the  fingers.  The  re- 
liefs are  so  graduated  that  the  delicate 
sense  of  touch  possessed  by  the  blind 
translates  their  variations  into  apparent 
movements  of  the  objects  which  are  rep- 
resented. 

Doctor  Dussaud  employs  the  apparatus 
mainly  for  educational  purposes.  He  has 
also  devised  a  system  of  electric  vibra- 
tions for  conveying  to  the  deaf  an  im- 
pression of  musical  rhythm. 
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Motors 


in    the     Quarrying 
Sandstone 


An  exceptionally  fine  grade  of  sand- 
stone for  paving  and  building  blocks, 
having  a  fine  gritty  surface  free  from  the 
slippery  ingredients,  mica  and  feldspar, 
has  been  located  at  Stev- 
ens Point,  Wis.  In  quar- 
rying this  standstone  a 
scraper  and  shovel  gang 
strip  off  the  loose,  dis- 
integrated stone  and 
clay  which  covers  the 
standstone  to  a  depth  of 
ten  feet  or  more,  drill- 
ing holes  and  loosening 
with  charges  of  dyna- 
mite. Next  below  this  is 
found  a  loose  layer  of 
seamy  rock  which  is 
pried  off  with  a  crow- 
bar and  is  used  in  rubble 
building  stone  work. 
This   exposes   the   sand- 


of      driven  by  the  pulsations  of  compressed 
air,  created  by  a  duplex     air     pulsator, 
•  which  in  turn  is  operated  by  a  five  horse- 
power motor. 

The  pulsator  has  an  unique  feature, 
namely  that  it  has  no  intake  or  discharge 
valves — the  air  in  it  is  never  exhausted 


V 


A  DUPLEX  AIR  PULSATOR  DRIVEN  BY  A  FIVE  HORSEPOWER  MOTOR 
OPERATES   THE   DRILL 


but  is  used  over  and  over 
again,  playing  back  and 
forth  in  a  closed  circuit. 
Two  short  lengths  of 
hose  connect  pulsator 
and  drill,  each  of  which 
run  from  a  pulsator 
cylinder  to  one  end  of 
the  drill  cylinder — one 
serving  as  an  admission 
while  the  other  serves  as 
a  return.  The  air  sim- 
ply acts  as  a  transmit- 
ting agent;  an  unwear- 
ing,  unbreakable  spring 
or  cushion  between  the 
pulsator  and  drill,  trans- 
mitting the  energy  of 
the  motor  to  the  point 
of  impact  with  the  stone. 

These  fourteen  foot  holes  are  loaded 
with  a  charge  of  black  powder,  just 
enough  in  fact  to  loosen  and  throw  the 
stone  over  in  large  chunks  but  not  enough 
to  break  it  into  fine  pieces.  Blocks  weigh- 


THE  PLUG  DRILL  WILL  MAKE  A  HOLE  FOUR  INCHES  DEEP  AND   ONE 
INCH    IN    DIAMETER    IN   ABOUT    THREE    MINUTES 

stone  proper,  into  which  fourteen  foot 
holes,  two  inches  in  diameter  and  ten  feet 
apart  are  sunk  into  the  ledge,  about  seven 
feet  back  from  the  face,  by  means  of  an 
electric  air  drill. 
This  drill  is  mounted  on  a  tripod  and 
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ing  several  tons  are  thus  loosened  and 
the  next  operation  is  to  drill  them  across 
the  center  with  a  plug  drill  operated  by 
an  electric  motor.  This  drill  is  held  in 
the  hand  of  the  workman  and  will  plug 
a  hole  four  inches  deep  and  one  inch  in 
diameter  in  about  three  minutes.  A  line 
of  these  holes  is  made  across  the  block 
generally  at  right  angles  to  the  grain  of 
the  stone,  a  single-bit  drill  point  being 
used  for  this  purpose.  Into  these  holes 
are  inserted  "plugs  and  feathers,"  or  ad- 
justable wedges ;  a  few  blows  with  a 
sledge  hammer  on  the  plugs  cause  the 
stone  to  break  squarely  in  a  straight  line, 
thus  dividing  it.  This  process  of  division 
goes  on  until  chunks  approximately  two 
feet  square  are  obtained  ;  these  are  drawn 
by  a  horse  to  the  different  block  cutters 
located  in  various  parts  of  the  quarry, 
•  who  split  and  resplit  the  blocks  down  to 
the  proper  sizes  by  means  of  24  pound 
mells  or  sledges,  with  a  sharp  edge. 

Sandstone  from  the  Stevens  Point 
quarry  has  been  found  by  actual  test  to 
have  a  crushing  strength  as  great  as  that 
of  granite,  running  as  high  as  23,000 
pounds  per  square  inch  and  in  composi- 
tion is  practically  pure  quartz. 


An  Artificial  Aurora 


In  a  lecture  delivered  not  long  ago 
before  the  Royal  Society,  Sir  William 
Ramsey  showed  an  experimental  proof 
of  the  electrical  nature  of  the  north- 
ern lights.  Between  poles  of  a  pow- 
erful electro-magnet  he  suspended  an 
exhausted  glass  globe,  containing  at  the 
top  a  metallic  ring.  An  alternating 
current  discharged  through  the  ring  in 
the  globe  produced  an  annular  glow,  and 
when  a  current  was  sent  through  the 
coils  of  the  electro-magnet  the  glow  was 
deflected  downward  in  streamers  resem- 
bling those  of  the  Aurora  Borealis. 

The  spectrum  of  the  natural  auroia 
shows  the  presence  of  krypton,  and  in 
this  Ramsey's  experiment  krypton  was 
produced  in  the  discharge  through  the 
rarefied  air  within  the  globe. 


A  Color  Blending  Top 

An  electric  color  top  designed  by 
P.  Dosne  and  made  by  Poulenc  Brothers, 
Paris,  France,  is  designed  to  aid  in  the 
blending  and  matching  of  colors.  It  is 
well  known  that  almost  any  shade  or  tint 
may  be  obtained  by  properly  mixing  the 
three  primary  colors,  red,  yellow  and 
blue.  The  top  is  provided  with  three  color 
disks,  each  representing  a  primary  color. 
These  disks  are- mounted  upon  the  shaft 


COLOB.   BLENDING   TOP 

so  that  their  segments  form  a  circle. 
They  are  also  adjustable  so  that  any 
proportionate  area  of  the  various  seg- 
ments is  obtainable.  When  rotated  very 
rapidly  by  the  motor  which  operates  the 
top,  the  colors  of  the  segments  blend 
so  as  to  give  the  disk  a  certain  definite 
shade  or  tint — this  is  a  simple  and  easily 
performed  experiment  in  physics. 

Suppose  a  printer,  for  instance,  wishes 
to  mix  his  inks  so  as  to  match  the  color 
proof  of  a  cut  or  sample  of  printing. 
Instead  of  dabbling  with  the  inks  to  get 
the  right  effect  he  would  adjust  the) 
disks  of  the  top  until  when  whirled 
rapidly  they  would  present  the  same 
shade  as  the  sample — this  could  be  ac- 
complished after  a  few  trials.  Then, 
stopping  the  top,  he  would  note  from  a 
scale,  the  proportions  of  the  three  pri- 
mary colors  shown  by  the  exposed  seg- 
ments of  their  respective  disks,  and  mix 
his  inks  accordingly. 
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Electric  Gondola 


At  his  beautiful  home  in  the  Thou- 
sand Islands  an  artistic  40,-foot  electric 
gondola  has  been  utilized  for  pleasure 
service  by  Commodore  F.  G.  Bourne,  of 
the  New  York  Yacht  Club,  and  the  elec- 
tric boat  has  been  greatly  admired.  This 
Venetian  gondola  was  built  at  Bayonne, 
N.  J.,  and  is  equipped  with  an  electric 


being  made  in  order  not  to  offend  any 
of  these  traditions. 

For  instance,  the  ferri,  or  irons,  which 
decorate  the  bow  and  stern,  are  exact 
reproductions  of  those  from  a  boat  built 
in  the  Eleventh  Century  and  are  of  pol- 
ished nickel  steel.  The  highly  orna- 
mented rowlocks  or  forcoles,  represent 
sea  horses  and  are  bronze  castings  on 
carved  teak  bases. 


AN  ELECTRIC  VENETIAN   GONDOLA  AT  THE   THOUSAND   ISLANDS 


motor  and  storage  batteries,  giving  a 
normal  speed  of  7^2  miles  an  hour,  with 
a  maximum  speed  of  nine  miles  an  hour. 

Constructed  of  Indian  teak  and  Afri- 
can mahogany,  the  entire  exterior  of  the 
felsi,  or  cabin,  is  hand  carved,  while  the 
interior  is  luxuriously  upholstered,  even 
the  ceiling  being  paneled  handsomely  in 
leather. 

It  is  understood  that  Commodore 
Bourne  had  intended  to  have  this  boat 
built  in  Venice,  but  on  the  assurance 
it  could  be  constructed  in  this  country  to 
his  satisfaction,  he  directed  that  it  be 
built  here. 

In  order  that  the  gondola  should  be 
built  in  strict  accordance  with  all  the 
technical  traditions,  which  have  been 
handed  down  from  the  time  of  the  Doges, 
some  dating  back  to  the  Eighth  Century, 
an  exhaustive  research  was  made  of  all 
that  has  been  written  pertaining  to  these 
ancient  craft,  an  examination  of  old  prints 


The  source  of  electric  motive  power 
has  been  skillfully  concealed  so  that  the 
boat  glides  silently  along  as  though  pro- 
pelled by  some  ghostly  gondolier. 


Lamp  Filaments 

Tungsten  filaments  for  electric  lamps, 
the  price  of  which  has  been  reduced 
within  the  past  year  or  so  by  reason  of 
improvements  in  methods  of  manufac- 
ture, now  vary,  it  is  said,  from  .001  to 
.013  of  an  inch  in  diameter,  but  filaments 
as  small  as  .0008  of  an  inch  in  diameter 
can  be  made  commercially.  Comparison 
with  threads  of '  glass  drawn  down  to 
approximately  the  same  diameter  shows 
that  the  glass  has  almost  three  times  the 
ultimate  strength  of  the  tungsten  fila- 
ments, but  the  filaments  are  much  more 
flexible  than  the  glass,  which  gives  abbul 
do  per  cent  less  deflection  under  the  same 
load. 


Telephone  Stations  of  the  U.  S.  Forest  Service 


The  primary  purpose  of  the  Federal 
forestry  bureau  in  maintaining  telephone 
stations  is  to  give  warnings  and  summon 
assistance  in  case  of  forest  fires.  This 
will  indicate  why  it  is  important  that  the 
telephone  stations  that  keep  the  forest 
scouts  in  touch  with  the  outside  world 
shall  be  located  at 
the  highest  pos- 
sible altitudes.  Oth- 
er th  i  n  g  s  being 
equal,  the  higher 
the  peak  on  which 
such  a  station  is  lo- 
cated the  wider  the 
range  of  forest 
area  the  woodland 
patrolman  may 
scan  through  his 
glasses  with  a  view 
to  giving 
the  alarm 
b  y  t  e  1  e- 
phone  if  he 
d  i  s  covers 
the    s  u  s- 


VNITED   STATES   FOREST   RANGER   MAKING   OBSERVATIONS   PRE 
LIMINARY  TO  TELEPHONING  A  REPORT 


picious  smoke  rising  among  the  trees  at 
any  point.  It  is  not  meant  to  convey, 
however,  the  impression  that  all  of  these 
observatories  are  located  at  extreme  alti- 
tudes. Thus  we  have  these  mountain- 
top  telephone  stations  ranging  down  in 
altitude  from  11,000  or  12,000  feet  to 
less  than  2,000  feet.  The  number  of  tele- 
phone observatory  stations  varies  all  the 
way  from  five  to  20  in  each  of  our  150 
national  forests. 

It  is  not  too  much  to  say  that  the  tele- 
phone has  made  the   forest  observatory 
what   it   is   today   in   our   governmental 
service.     There  were  lookout  stations  in 
commission  as  adjuncts  of  the  forest  pa- 
trol system  before  the  telephone  worked 
its  transformation,  but  they  represented 
but  a  fraction  of  the  present  efficiency 
for  the  simple  reason  that  when  a  ranger 
discovered    a    forest    fire    from    such    a 
vantage  point  he   had  to  walk  or  ride 
horseback    for  miles — involving  a  delay 
of  anywhere   from  an  hour  to  a  whole 
day — ere  he  could  sound  the  alarm  for 
the  firefighters  that  he  now  gives  litera- 
ally  at  a  moment's  notice 
by   telephone.     H  e  1  i  o- 
graph  signaling,  the  only 
other  form  of  communi- 
cation   which    has    ever 
even  suggested  itself  in 
this  connection,  has  been 
tried  by  the  Forest  Serv- 
ice with  varying  degrees 
of  success,  but  the  fact 
that  sunlight  is  required 
and   that   smoke,   which 
is  inevitable  throughout 
the  entire  region  where 
a    forest   fire   is   raging, 
puts    a    ban    on    helio- 
graphing  has  served  to 
give     the     telephone     a 
monopoly  of  the  field  in 
these  latter  days.     Now 
the  officials  in  charge  of 
our  great  national  for- 
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ests  are  eagerly  awaiting  the  higher  de- 
velopment of  wireless  telephony  to  the 
point  .  of  general  commercial  prac- 
ticability. 

In  many  sections  of  Uncle  Sam's  forest 
domains  the  climatic  and  natural  condi- 
tions are'  such  that  no  effort  is  made 
to  keep  the  telephone  lines  to  the  look- 
out stations  in  commission  during  the 
winter.  However,  with  the  approach  of 
the  forest  fire  season  (which  may  be 
said  to  extend  from  spring  until  late 
autumn)  linemen  are  sent  out  and  the 
wire  system  is  put  in  condition  for  busi- 
ness. Thereafter  tests  are  made  at  fre- 
quent intervals  to  ascertain  that  the  line 
is  in  working  condition  and  in  some  lo- 
calities where  the  menaces  are  many,  and 
where  any  interruption  to  communica- 
tion might  be  especially  serious,  regu- 
larly organized  patrols  are  constantly 
traversing  the  phone  routes  in  order  to 
keep  the  wires  in  perfect  condition. 

An  interesting  development  of  the  gov- 
ernment's telephonic  supervision  of  our 
public  forests  and  national  parks  is  found 
in  the  erection  at  strategic  points  of  look- 
out towers — elevated  platforms  equipped 
with  maps  and  range  finding  apparatus 
for  locating  distant  forest  fires  and  with 
one  or  more  telephone  instruments  for 
sending  broadcast  news  of  the  discovery 
of  the  fire. 

Many  of  these  lookout  towers  for  fire 
watching  are  of  wooden  construction, 
some  of  them  having  been  erected  at  a 
cost  as  low  as  $15,  but  lately  Uncle  Sam 
has  taken  an  important  advance  step  and 
has  constructed  several  iron  or  steel  tele- 
phone towers.  Some  of  these  lately  com- 
pleted towers  in  the  Ozark  National  For- 
est are  each  64  feet  in  height  and  have 
a  twelve-foot  spread  at  the  ground.  They 
are  constructed  of  galvanized  iron  and 
each  post  has  a  fourteen-inch  anchor  set 
five  feet  In  the  ground.  The  tower  plat- 
form at  the  top  is  five  feet  square  and 
is  capable  of  sustaining  a  weight  of  2,500 
pounds.  Here,  duly  protected  against  the 
weather,  is  the  all  important  telephone 
instrument  and,  as  a  precaution  against 


damage  by  trespassers,  a  padlock  is  at- 
tached to  the  trap  door  opening  to  the 
platform, 

Such  precaution  is  necessary,  of  course, 
only  where  a  tower  or  other  lookout  sta- 
tion is  simply  visited  by  a  patrolling 
ranger  several  times  a  day  as  he  reaches 
the  point  on  his  regular  rounds  In  the 
case  of  many  stations,  particularly  those 
located  on  lofty  peaks,  the  ranger  on  duty 
occupies  a  camp  or  cabin  at  the  observa- 
tory site  and,  being  constantly  on  duty, 
is  enabled  to  telephone  at  frequent  inter- 
vals. In  the  case  of  all  telephone  sta- 
tions it  is  required  that  rangers  shall 
report  by  telephone  at  stated  intervals 
as  evidence  that  they  are  on  the  job,  no 
matter  whether  or  not  they  have  news 
of  forest  conditions.  The  telephone  is 
yielding  yet  another  important  service  to 
the  Federal  forestry  institution  in  afford- 
ing a  means  of  calling  in  rangers  and 
other  employees  for  work  at  points  other 
than  their  regular  stations,  and  from  the 
regular  stations  during  rainy  periods, 
when  there  is  no  danger  of  fire. 

While  the  watcher  for  forest  fires  has, 
of  course,  not  the  benefit  of  anything 
approximating  a  telephone  "central,"  he 
has,  in  most  instances,  two  chances  in- 
stead of  one  of -'sounding*  a  warning  at 
any  hour  of  the  day  or  night.  His  tower 
or  mountain  top  terminal  is  connected 
not  only  with  the  office  of  the  forestry 
official  in  charge  of  the  particular  district 
in  which  his  station  is  located,  but  also 
with  the  office  of  the  supervisor  who  has 
jurisdiction  over  a  large  forest  area.  If 
one  cannot  be  reached  it  is  probable  that 
the  other  can.  Most  of  the  forest  tele- 
phone lines  are  of  the  overhead  variety. 
trees  being  used  as  supports  for  the 
wire,  but  in  some  instances,  particularly 
in  emergencies,  wire  is  laid  on  the  ground 
and  for  this  class  of  work  the  preference 
is  for  about  a  No.  20  B.  &  S.  gauge  cop- 
per wire  with  a  light  insulation,  similar 
to  that  used  by  the  U.  S.  Signal  Corps 
and  weighing  not  over  25  pounds  to  the 
mile.  Resistance  is  low  enough  to  render 
it  serviceable  up  to  75  to  80  miles,  cither 
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as  a  separate  grounded  system  or  when 
attached  to  a  galvanized  iron  pole  line. 
Such  equipment  can  be  used  during  actual 
fire  fighting  as  well  as  in  reporting  condi- 
tions in  an  emergency. 


Special  Illumination  of  Rackets 
Courts 


In  England  the  use  of  artificial  light 
in  order  to  enable  games  to  be  played  at 
night  time  is  becoming  quite  a  feature. 
Perhaps  the  most  simple  case  of  artificial 


AN    ENGLISH    RACKETS    COURT    AND    METHOD    OF 
ILLUMINATION 


lighting  for  athletics  is  the  racket  courts 
which  are  springing  up  in  London.  They 
can  be  built  and  lighted  quite  cheaply. 
The  illustration  shows  a  court  of  this  kind 
illuminated  by  a  series  of  Holophane  re- 
flector bowls  and  tungsten  lamps.  The 
game  is  played  within  white  walls  and 
with  a  small  black  ball.  A  very  even  il- 
lumination is  necessary  and  it  is  stated 
that  in  this  case  the  artificial   arrange- 


ments were  better  than  daylight.  The 
court  is  30  feet  long,  21  feet  broad  and 
15  feet  high.  The  consumption  of  elec- 
tricity is  only  about  one-third  of  a  unit 
per  hour,  costing  a  little  more  than  one 
penny. 

Electrifying  the  Railroads  of  a 
Whole  Country 


Switzerland  has  set  for  itself  the  task 
of  electrifying  every  railroad  within  its 
borders.  A  commission  recently  ap- 
pointed for  the  purpose  has  brought  in 
a  report  recommending  a  1,500  volt,  sin- 
gle phase  system.  After  a  thorough  in- 
vestigation, experiments  made  to  deter- 
mine the  mileage  and  cost  show  that  the 
entire  Swiss  system  can  be  converted  at 
a  cost  of  something  like  $14,000,000. 
There  are  some  1,700  miles  of  road,  and 
the  work  will  be  started  at  once  on  the 
St.  Gotthard  tunnel  route.  Here  are 
found  the  steepest  grades  and  longest 
tunnels.  One  of  the  latter  undercuts  the 
mountains  for  nine  miles.  The  commis- 
sion has  reported  that  the  cost  of  oper- 
ating a  railroad  by  electricity,  even  at  its 
worst,  will  be  over  ten  per  cent  lower 
than  if  run  by  steam  power.  Coal  in 
Switzerland  is  a  most  serious  problem, 
since  the  country  produces  none.  Power, 
however,  is  available  everywhere  from 
the  numerous  mountain  streams  and  cas- 
cades, all  owned  by  the  government. 


Electrical  Music 


An  interesting  experiment  may  be 
made,  with  the  aid  of  electricity,  in  a 
vacuum  tube.  When  a  continuous  current 
is  sent  through  such  a  tube,  matters  be- 
ing adjusted  so  that  the  current  is  only 
just  able  to  pass,  the  current  becomes 
periodic,  and  the  cathode,  being  set  into 
vibration,  gives  forth  a  musical  note. 
The  vibrations  are  ascribed  to  the  period- 
ical attractions  exercised  by  the  elec- 
tric charges  on  the  walls  oi  the  tube. 
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Style  in  Trolley  Construction 


The  Largest  Sign  Flasher 


Seattle  is  fast  acquiring  a  reputation 
as  a  city  of  beautiful  parks  and  boule- 
vards. She  has  more  parks  and  bigger 
parks  than  any  other  city  of  her  size  and 
age  in  the  United  States.  Seattle  might 
be  said  to  be  park  crazy,  and  the  electric 
railway  people,  too,  naturally  fell  in  line 
with  the  movement,  with 
rustic  bridges,  rustic 
stations,  rustic  rails,  rus- 
tic employees,  and  every- 
thing else  rustic  that 
goes  with  a  rustically 
finished  park. 

Woodland  Park  is 
Seattle's  biggest  and 
best.  It  is  not  a  man 
made  park.  It  is  mostly 
just  as  Nature  made  it, 
and  the  section  of  land 
it  contains  right  in  the 
city's  midst  is  covered 
with  a  heavy  forest  in 
which  giant  trees  of  every  descrip- 
tion stand.  There  are  lawn  plots  by  the 
acre  scattered  everywhere  for  tennis 
courts,  ball  games,  drives  and  prome- 
nades, and  there  is  a  zoo  well  worth  go- 
ing miles  to  see.  But  the  Seattle  electric 
company  made  itself  solid  with  the  park 
management  when  it  built  its  pretty 
rustic  bridge  and  trestle  through  the 
park,  thereby  making  the  line  a  thing 
of  beauty  instead  of  a  badge  of  man's 
handiwork  with  a  maul  and  railroad 
spikes. 


The  largest  sign  flasher  ever  con- 
structed is  shown  in  the  accompanying  il- 
lustration, the  photograph  for  which  was 
taken  just  before  shipment  to  New  York 
City,  where  it  will  be  used  to  operate  a 
large  sign  on  Broadway. 

The  flasher  is  run  by  a  %  horsepower, 


RUSTIC  TROLLEY  BRIDGE  IN  SEATTLE 

no  volt,  alternating  current,  slow  speed 
motor,  operating  on  the  same  circuit  as 
the  lights  which  it  controls. 

The  cycle  of  the  sign  is  50  seconds, 
the  motor  is  belted  to  the  flasher  from  a 
small  to  a  large  pulley,  and  further  re- 
duction in  speed  is  obtained  by  reduction 
gears. 

The  flasher  controls  74  circuits ;  that  is, 
there  are  74  changes  in  the  cycle  of  the 
sign ;  of  course,  on  some  of  these  circuits 
there  is  a  large  number  of  lights  which 
flash  on  at  the  same  time. 


FLASHER  FOR  A  BROADWAY  SIGN 
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Tending   Baby  by   Telephone       Profuse  Light  Pays  the  Jeweler 


In  the  October  issue  of  Popular 
Electricity  Magazine,  page  547,  is  a 
picture  of  the  Platte  Fougere  Lighthouse, 
Guernsey,  and  some  of  its  electrical 
equipment,  but  not  all.  The  accompany- 
ing illustration  shows  the  unique  arrange- 
ment used  at  the  station  to  aid  the  keep- 
er's wife  in  caring  for  the  baby  while  it 


TENDING   BABY   BY   TELEPHONE 

takes   a  nap  in  its  carriage  out  in  the 
open  air. 

A  cigar  box  containing  a  telephone 
transmitter  and  a  clock  are  placed  in  the 
carriage  close  to  the  baby's  head.  Wires 
run  from  the  transmitter  to  a  telephone 
receiver  in  the  house.  Now  and  then  as 
the  mother  goes  about  her  work  she  picks 
up  the  receiver  and  listens  to  hear  if  the 
youngster  is  entering  any  audible  pro- 
tests. The  ticking  of  the  clock  can  al- 
ways be  heard  and  is  an  assurance  that 
the  line  is  in  working  order. 


By  rearranging  his  electric  lights  and 
using  white  paraffin  shades  for  show  win- 
dow and  interior  display,  Hugo  Block, 
a  Chicago  jeweler,  has  increased  his  busi- 
ness fifteen  per  cent  in  four  months.  He 
handles  a  large  quantity  of  imitation  dia- 
monds, and  was  worried  because  of  the 
fact  that  by  his  old  arrangement  of  lights 
the  stones  showed  yellow  instead  of  the 
desired  white,  and  prospective  customers 
became  dubious. 

The  store  has  a  12^  foot  front  and  25 
foot  depth.  Because  of  the  brilliancy  of 
the  stones  the  casual  pedestrian  could 
hardly  pass  without  being  attracted  by 
the  unique  window.  There  are  twelve 
60  watt  tungsten  drop  lights  with  paraffin 
shades  in  the  show  window.  Suspended 
from  the  top  of  the  window  over  the 
glass  is  a  white  curtain  like  cloth,  and 
the  twelve  lights  are  concealed  behind 
this.  Each  imitation  diamond  is  invested 
with  the  same  white  luster  that  charac- 
terizes the  genuine,  and  the  only  intima- 
tion the  gazer  would  have  that  the  stone 
is  not  genuine  is  the  price  tab  attached. 
The  lights  are  so  arranged  that  their  full 
power  is  concentrated  on  the  stones  that' 
it  is  desired  to  give  the  most  prominence. 

Arranged  about  the  show  cases  inside 
the  store  are  24,  25  watt  tungsten  lights 
with  paraffin  shades,  sixteen  of  these  be- 
ing drop  lights.  There  are  also  two  chan- 
deliers suspended  from  the  ceiling  near 
the  entrance,  each  holding  four  60  watt 
tungsten  lights.  So  profuse  is  the  light- 
ing, in  fact,  that  the  interior  of  the  tiny 
store  has  almost  the  appearance  of  an 
electric  bath  cabinet. 

"I  had  been  displeased  for  a  long  time 
with  my  window  display,  because  the 
lights  caused  the  imitation  diamonds  to 
look  yellow  instead  of  white."  said  Mr. 
Block.  "This  situation  caused  sales  to 
be  slow,  and  I  decided  that  I  must  remedy 
conditions.  I  consulted  with  the  electric 
light  people,  and  they  suggested  that  1 
use  paraffin  shades  and  also  have  the 
lights  arranged  behind  a  curtain  so  that 
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the  full  force  could  be  focused  on  any 
part  of  the  display  I  might  wish  to  give 
prominence.  Within  one  week  after  the 
imitation  jewelry  commenced  to  show  the 
white  luster  of  the  real  diamond  business 
began  to  increase  until  today  it  is  fifteen 
per  cent  better." 


The   Chinese   Noodle   Makers 


The  industry  of  noodle  making  is  quite 
a  flourishing  one  in  the  Chinese  colony 
bounded  by  Mott  and  Pell  streets  and  the 
Bowery,  on  the  lower  East  Side  of  New 
York.  Tons  of  the  stringy  delicacy  so 
much  relished  by  Germans  and  German- 
Americans  are  manufactured  daily  by 
these  sons  of  the  Orient  in  the  dingy 
basements  of  Chinatown. 

Moreover,  these  noodle  makers  are  ex- 
ceptional, as  Chinese  go.  They  are  pro- 
gressive to  the  extent  of  attempting  to 
manufacture  the  noodles  with  the  aid  of 
electricity,  and  the  result  is  that  now  the 
output  of  each  tiny  basement  factory  has 


been  trebled.  The  absence  of  fire  and 
odor  appealed  to  the  cautious  Celestials, 
and  immediately  after  the  first  factory 
was  equipped  other  factories  arranged  for 
electric  service.  The  result  is  that  now, 
with  few  exceptions,  the  noodle  factories 
on  the  East  Side  are  operated  by  electric 
power. 

But  in  spite  of  the  fact  that  the  China- 
men of  New  York  have  been  familiar 
with  electricity,  electric  lights  and  elec- 
trically operated  machinery  for  some 
time,  they  are  still  wary  about  provoking 
the  Evil  God  of  the  Wire  to  wrath.  In 
several  of  the  noodle  factories  of  China- 
town it  has  been  noted  that  some  one 
of  the  more  superstitious  employees  takes 
particular  pains  each  night  to  cover  up 
the  motor  and  the  switchboard  with 
gaudy  blankets  so  that  "they  will  not 
catch  cold."  The  employees  are  very 
much  afraid  to  take  any  chances  with  the 
erratic  temper  of  the  enigma  called  elec- 
tricity. 

In  fact,  some  of  the  men  refuse  to 
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touch  the  switch  handles  at  all  and  those 
who  do,  often  poke  them  over  with  a 
stick  or  broomhandle,  so  that  they  can 
be  at  a  safe  distance  if  the  Monster 
should  take  it  in  his  head  to  hiss  and 
sputter  at  them. 

One  of  the  first  of  the  noodle  manu- 
facturing concerns  to  use  electricity  for 
the  operations  of  their  machines  was  the 
Mon  Chong  Tai  Company  on  Mott  Street. 
The  factory  is  in  the  basement  under 
the  salesroom  of  the  company,  and  al- 
though in  very  cramped  quarters  the 
Mongolian  workmen  manage  to  turn  out 
nearly  three  tons  of  noodles  each  day. 

The  Mon  Chong  Tai  factory  is  as  large 
as  the  average  Chinatown  noodle  factory, 
being  equipped  with  two  heavy  rolling 
mills  and  one  cutting  machine,  besides  an 
automatic  dough  mixer.  The  foreman  of 
the  factory  is  a  well  educated  Chinaman 
and  consequently  he  has  very  little  super- 
stition about  electric  power,  but  the  em- 
ployes under  him  hold  various  and  weird 
opinions  as  to  the  damage  that  the  God 
of  the  Wire  might  do  were  he  to  be  of- 
fended. 

The  Chinese  noodle  manufacturer  finds 
very  little  trouble  in  disposing  of  his  out- 
put. The  only  thing  he  has  to  be  careful 
about  is  to  see  that  his  clerks  do  not  mix 
up  the  labels.  When  a  shipment  is  made 
to  a  German-American  grocer  the  cases 
are  carefully  labeled  "Noodles,"  and 
when  a  Chinese  restaurant  proprietor  is 
the  purchaser  the  package  bears  the  Chi- 
nese characters  which  translated  would 
mean  "Yakaman,"  for  the  two  are  iden- 
tical. 

The  process  of  noodle  making  is  very 
simple.  The  dough  is  composed  of  noth- 
ing more  than  flour,  water,  eggs  and 
salt.  It  is  cooked  for  a  very  short  time 
in  a  huge  boiler  and  then  dumped  into 
the  mixing  machines  to  be  properly 
kneaded. 

Before  machines  were  introduced  the 
noodle  makers  kneaded  the  dough  in  a 
huge  wooden  tub  and  very  often  if  the 
quantity  was  large  the  kneaders  were  not 
adverse  to  getting  into  the  tub  with  bared 


feet.^That  helped  matters  considerably 
and  seemed  to  be  a  time  saving  method. 
But  with  the  advent  of  the  mechanical 
dough  mixer  and  the  subsequent  enlight- 
enment of  the  Chinese  that  method  was 
abandoned. 

In  the  olden  days  the  dough,  after  it 
had  been  kneaded,  was  rolled  with  huge 
rolling  pins  into  strips  as  thin  as  waxed 
paper  and  ten  or  fifteen  feet  long.  But 
now  the  rolling  machine  does  that  work. 
The  dough  is  fed  through  it  and  comes 
out  into  a  strip  so  thin  as  to  be  translu- 
cent and  varying  in  length  from  ioo  feet 
to  the  average  length  of  a  city  block.  As 
it  comes  out  of  the  machine  it  is  dusted 
with  powder  and  rolled  onto  polished 
hickory  sticks. 

As  it  is  kneaded  it  is  unrolled  into  four 
or  five-foot  strips  and  folded  neatly.  At 
that  stage  is  looks  very  much  like  a  thin 
felt  blanket  and  far  from  relishing  to  the 
appetite.  These  folds  are  fed  on  a  canvas 
belt  through  a  cutting  machine  and 
chopped  into  strips  scarcely  an  eighth  of 
an  inch  wide.  Then  it  is  piled  on  huge 
trays  to  await  the  coming  of  a  customer, 
or  an  order.  It  is  never  packed  until 
the  order  is  forthcoming  for  some  reason 
or  other. 


Magnetism  and  Petroleum 


It  has  been  observed  that  the  great 
Appalachian  oil  field  is  the  area  of  the 
greatest  variation  of  magnetic  declina- 
tion in  the  United  States,  and  in  glanc- 
ing over  a  map  of  the  magnetic  declina- 
tion for  the  whole  country,  one  finds 
that  the  irregularities  of  the  compass 
needle  are  strongly  marked  in  the  prin- 
cipal oil  legions.  Similar  magnetic  con- 
ditions have  been  observed  in  the  oil 
region  of  the  Caucasus.  The  facts  go 
to  bear  out  the  assumption  that  the  great 
oil  deposits  are  generated  from  iron  car- 
bides. But  besides  oils  thus  due  to  in- 
organic processes,  there  are  stated  to  be 
others  which  are  undoubtedly  of  organic 
origin,  derived  from  carbonaceous  mat- 
ter of  vegetable  or  animal  origin. 


Something  Really  New — The  Magnaphone 


Although  school  has  just  "let  out"  and 
the  afternoon  is  fine,  a  dozen  boys  of 
baseball  age  are  gathered  in  a  library 
in  an  upper  Broadway  apartment  house. 
They  are  ranged  in  a  circle,  facing  a 
corner  of  the  room,  straining  eager  ears 
and  eyes  toward  a  small  horn  about  the 
size  and  appearance  of  those  used  by 
the  deaf.  From  the  horn  comes  a  voice, 
proclaiming : 

"Ty  Cobb  fanned  out,  leaving  two  men 
on  bases,  and  two  out.  Southpaw  Binks 
to  the  bat." 

The  boys  set  up  a  babel  of  heated 
comment,  which  instantly  subsides  into 
tense  quiet  when  the  voice  in  the  horn 
continues : 

"Binks  hits  a  bounder  to  the  pitcher. 
The  ball  flies  home  and  then  gets  to  first 
ahead  of  Binks.     New  York  to  the  bat." 

The  strange  instrument  about  which 
the  boys  are  grouped  is  called  a  magna- 
phone. It  is  the  latest  development  of 
telephone  principles,  put  to  the  fullest 
use  in  news  and  music  distribution. 

When  the  baseball  bulletins  cease  a 
voice  announces : 

"Barbieri  will  sing  Shubert's  'Sere- 
nade,' by  special  request." 

So  it  varies — music  and  baseball 
scores,  weather  reports  and  the  latest 
news.  At  three  minute  intervals,  from 
noon  till  midnight,  the  horn  in  the  corner 
of  the  library  keeps  up  a  continual  chat- 
ter. 

At  present  there  are  nearly  ioo  such 
instruments  in  New  York  apartments, 
and  the  number  is  increasing.  The  wires 
from  these  various  machines  lead  to  a 
central  office.  This  office  can  send  news 
service  and  music  to  1,000  subscribers 
with  its  present  equipment. 

In  Wilmington,  Delaware,  a  central 
office  for  this  service  has  actually  over 
1,000  subscribers  getting  this  new  kind 
of  wire  service. 

In  the  New  York  office  the  wires  all 
lead  to  a  table  on  which  there  are  ten 


disks  for  graphophone  records,  and  to  a 
single  voice  transmitter,  through  which 
the  news  bulletins  and  announcements 
are  sent.  In  connection  with  each  disk 
there  is  a  novel  kind  of  transmitter,  fitted 
with  a  graphophone  needle,  which 
operates  over  the  record  as  usual. 

But  it  is  not  a  sound  box,  as  in  the 
graphophone,  which  receives  the  vibra- 
tions of  the  needle  as  it  travels  over  the 
record.  The  sound  boxes  are  all  at  the 
other  end  of  the  line,  perhaps  blocks 
away,  possibly  miles  away.  While  the 
record  is  turning  no  sound  is  heard  at 
the  machine.  In  order  that  the  operator 
may  know  that  the  record  is  playing,  he 
must  have  one  of  the  receiving  horns 
in  the  room  with  him,  or  he  must  de- 
pend upon  the  lamps  which  are  cut  into 
the  same  circuit  with  the  transmitter 
to  tell  him  that  the  machine  is  working. 
The  little  transmitter  works  a  modern 
miracle  in  the  way  of  music.  The  vi- 
brations of  the  needle  are  transformed 
first,  not  into  sound  waves,  but  into  elec- 
trical waves,  which  are  sent  over  the 
wire.  At  the  receiving  end  they  are 
transformed  back  into  sound  waves.  The 
result,  maybe  years  after  the  human 
voice  threw  its  melody  into  the  grapho- 
phone horn,  and  certainly  miles  away 
from  the  instrument  which  is  reproduc- 
ing the  song — the  result,  after  all  this 
interval  of  time  and  place,  is  music. 
This  music  is  capable  of  constant  mag- 
nification. It  can  be  so  repeated  that  te*i 
people  can  hear  it.  And  it  can  be  re- 
peated so  that  a  thousand  instruments  in 
as  many  different  places  will  pour  out 
melody. 

One  graphophone  record,  however,  is 
not  depended  upon  for  1,000  wires,  if 
all  are  listening.  The  transmitting  table 
having  ten  disks  turned  by  a  single  motor 
and  controlled  by  a  single  switch,  ten 
records  can  be  played  at  once  in  abso- 
lute synchronization.  It  is  customary  to 
use  an   additional   record   for  each    ioo 
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subscribers  using  that  particular  line. 
By  jacketing  the  transmitter  with  a 
flow  of  cold  water  on  the  same  princi- 
ple that  the  steam  engine  is  jacketed,  the 
inventor  is  enabled  to  pass  through  each 
transmitter,  without  burning  it  out,  suf- 
ficient current  to  permit  connecting  in 
excess  of  that  necessary  for  ioo  wires. 


The  music  is  not  limited  to  the  grapho- 
phone,  although  that  is  the  principal  re- 
liance at  present  and  will  probably  re- 
main so.  But  as  the  service  is  extended, 
high  class  soloists  and  singers  can  per- 
form directly  before  the  voice  trans- 
mitter. 

In   the   meantime   many   other   exten- 


TEN   DISKS    PLAYING    THE   SAME    SELECTION    CAN   SERVE    1,000   SUBSCRIBERS   SIMULTANEOUSLY 


The  service  is  not  expensive,  the  pres- 
ent rate  being  eight  dollars  a  monf'h  to 
each  subscriber. 

In  spite  of  the  value  of  the  music  to 
the  sick  and  the  lonely,  the  news  is  prov- 
ing to  be  the  most  attractive  feature  of 
the  service  offered  by  the  magnaphone 
company.  It  is  always  ahead  of  the 
newspapers  on  local  news.  The  regular 
news  is  bulletined  once  an  hour,  but  spe- 
cial features  have  precedence  over  the 
announced  music  schedule. 


sions  of  the  serviceableness  of  this  in- 
strument have  come.  In  the  first  place, 
it  has  been  installed  in  the  Grand  Central 
Terminal  in  New  York,  and  with  receiv- 
ing horns  at  all  parts  of  the  station,  one 
announcer  is  enabled  to  call  out  the 
trains  in  a  voice  uniformly  distributed. 
Last  summer  at  the  close  of  the  season 
these  instruments  were  installed  in  one 
of  the  Hudson  River  boats  to  Albany  for 
announcing  features  of  the  scenery.  The 
United  States  Navy  appreciated  the  pos- 
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sibility  of  these  instruments  on  ships. 
The  battleship  Utah  is  now  equipped 
with  the  magnaphone,  and  eventually  all 
of  the  vessels  of  the  navy  will  be. 

The  inventor  of  the  magnaphone, 
George  R.  Webb,  is  constantly  extend- 
ing the  use  of  the  instrument.  When  he 
first  produced  it,  over  five  years  ago, 
he  was  heavily  interested  in  various  elec- 
tric light  companies,  traction  companies 
and  telephone  lines.  At  one  time  he 
was  president  of  the  United  Railways 
of  Baltimore,  of  the  electric  light  com- 
pany and  of  the  telephone  company  of 


that  city.  He  was  also  head  of  the  Pitts- 
burgh, the  Allegheny,  the  Duquesne  and 
the  Wilmington  light  companies.  The 
magnaphone  was  simply  his  relaxation, 
but  now  he  has  given  up  all  other  inter- 
ests to  push  this  one  invention.  So  quiet 
had  been  Mr.  Webb's  work  in  New  York 
that  no  notice  was  taken  in  tne  news- 
papers of  the  franchise,  and  of  the  won- 
derful field  it  was  opening  up.  None 
of  them  heralded  the  entrance  into  their 
field  of  an  agency  certain  greatly  to  in- 
fluence them,  and  possibly  to  prove  in 
some  ways  an  all  powerful  rival. 


The  Practical  Engineer 


By  ONWARD  BATES,  C.E. 

Extracts  from  "Addresses  to  Engineering  Students,"  edited  by  Waddell  and 
Harrington,  consulting  engineers.  This  is  the  sixth  of  a  series  of  similar  articles  by 
prominent  educators  find  business  men,  which  will  be  especially  interesting  to  boys 
and  young  men  who  contemplate  following  the  engineering  profession. — Editorial 
Note. 


If  I. give  you  a  lec- 
ture Ott  words,  it  is 
not  wholly  inappro- 
priate under  the  title 
of  The  Practical  En- 
gineer. We  are  not 
dummies ;  words  are 
as  necessary  to  us 
as  to  others,  and  in 
our  profession  more 
nee  e  s  s  a  r  y  than  in 
some  others.  I  will 
not  ask  H  each  of  you 
knows  his  letters,  ac- 
cepting that  much 
without  question;  but 
I  do  question  if  each 
of  you  knows  how  to 
spell.  If  you  do,  it  is 
more  than  some  prac- 
tical engineers  do. 
Correct  spelling  is  an 
accomplishment;  a  man  is  frequently 
underrated  just  because  he  has  made 
some  mistakes  in  spelling.  It  is  also  a 
matter  of  importance,  for  sometimes 
the  idea  one  wishes  to  convey  is  changed 


by  a  mistake  in  spell- 
ing. It  is  important 
to  know  the  meaning 
of  words,  in  order 
that  you  may  say  or 
write  what  you  mean. 
How  can  one  expect 
to  write  specifications,; 
or  draw  up  contracts,! 
if  he  does  not  know* 
'what  words  to  use, 
and  what  construc- 
tion can  be  put  upon 
them  when  they  have 
been  used?  In  addi- 
tion to  spelling  cor- 
rectly, and  using 
words  whose  mean- 
ing you  understand, 
it  is  still  more  essen- 
tial that  you  should 
know  how  to  string* 
them  together.  Our  profession  is  exact 
in  its  nature,  and  should  be  precise  in  its 
expressions  of  fact  or  opinion,  written 
or  spoken.  There  is  no  occupation  in 
which  it  is  more  important  to  say  pre- 
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cisely  what  is  meant  to  be  said.  The  en- 
gineer's opinions  should  be  expressed 
with  the  same  regard  for  accuracy  as  is 
used  in  his  mathematical  computations. 

Can  you  write  a  letter?  Some  engi- 
neers cannot.  They  may  write  what  pur- 
ports to  be  a  letter,  and  can  perhaps 
make  their  correspondent  understand  the 
ideas  they  wish  to  convey.  I  do  not  ask 
if  .you  can  write  legibly ;  that  seems  to 
be  a  lost  art,  and  is  not,  in  these  days  of 
typewriters,  to  be  expected.  I  mean,  can 
you  write  a  letter,  stating  in  clear,  dis- 
tinct, concise  and  correct  language  the 
facts  and  opinions  which  you  wish  to 
make  known  to  your  correspondent?  If 
you  cannot,  then  your  education  as  an 
engineer  is  incomplete. 

Do  you  know  how  to  talk?  To  talk 
well  is  a  great  art.  You  can  please, 
you  can  plead,  you  can  instruct,  you 
can  command,  or  you  can  rebuke,  in  each 
case  with  the  right  use  of  words,  and  the 
right  degree  of  emphasis,  if  you  can  cor- 
rectly use  the  English  language.  Talk, 
like  every  other  commodity,  is  valuable 
not  for  its  quantity,  but  for  its  quality. 

The  command  of  the  English  language 
is  a  necessity  as  well  as  an  accomplish- 
ment. It  is  the  language  of  the  profes- 
sion, and  it  is  fast  becoming  the  language 
of  the  civilized  world. 

I  have  personally  felt  myself  handi- 
capped by  fixed  ideas,  narrow  views,  and 
a  stubborn  purpose  of  proving  myself  to 
be  in  the  right.  Is  narrowness  of  mind 
an  inherent  quality  which  leads  one  to 
select  engineering  as  his  vocation?  I 
reject  this  query  with  scorn,  and  only 
mention  it  to  dispose  of  it  at  once  and 
altogether.  It  must  then  be  due  to  his 
education,  and  I  think  the  trouble  is  lo- 
cated in  the  university.  The  professors 
may  demolish  me  for  this  statement,  but 
I  have  a  right  to  make  it,  for  I  am  a 
member  of  the  National  Society  for  the 
Promotion  of  Engineering  Education.  I 
am  also  a  member  of  a  National  Com- 
mittee to  Consider  the  Status  of  Engi- 
neering Education. 

In  the  first  instance,  professors  of  en- 


gineering are  usually  specialists,  and  they 
generally  teach  their  specialties.  In  a 
teacher's  effort  to  impart  the  knowledge 
of  his  specialty  to  the  student,  the  latter 
forms  his  opinion  of  the  specialty  and  is 
much  influenced  by  the  personality  of  the 
teacher.  If  the  subject  is  one  for  which 
the  student  has  an  aptitude,  or  liking,  it 
obtains  a  preference  in  his  mind  over 
other  subjects.  He  becomes  more  pro- 
ficient in  it  and  he  attaches  more  im- 
portance to  it.  It  is  an  old  saying  that 
it  takes  nine  tailors  to  make  a  man,  and 
I  suppose  it  takes  at  least  that  many 
professors  to  make  an  engineer. 

The  young  engineer  does  not,  as  a  rule, 
grasp  the  opportunities  which  are  ahead 
of  him.  He  may  have  a  remote  idea  that 
some  day  he  will  be  a  chief  engineer,  that 
great  works  will  be  under  his  charge, 
that  important  questions  will  be  submitted 
to  him  for  decision,  that  he  will  be  called 
upon  to  plan  great  structures  and  to 
solve  large  problems;  but  just  how  these 
honors  will  come  to  him  he  does  not 
know.  There  are  certain  qualities  of 
mind  which  young  engineers  do  not  pos- 
sess, because  they  have  not  learned  them. 
One  of  these  is  the  quality  of  discrimina- 
tion;  the  ability  to  determine  between 
right  and  wrong,  good  and  bad ;  what 
should  be  rejected,  what  is  acceptable; 
and  what  is  to  be  desired  and  striven 
for.  In  other  words,  an  engineer  is  not 
fitted  for  high  position  unless  he  is  judi- 
cious. » 

There  is  no  quality  so  much  appreciated 
by  those  who  have  need  of  your  services, 
and  who  are  in  a  position  to  promote 
your  advancement,  which  is  as  much  val- 
ued as  the  quality  of  reliability.  In  past 
times  men  have  attained  distinction  as 
engineers  who  had  no  college  education, 
and  very  little  school  education  of  any 
kind.  These  same  men,  however,  could 
not  start  over  and  succeed  under  exist- 
ing conditions.  At  the  present  day  it  is 
useless  for  any  one.  who  has  a  proper 
ambition  to  be  among  the  first  in  his  voca- 
tion, to  attempt  the  engineering  profes 
sion  without  a  university  education. 
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There  is  one  more  specification  in  the 
charge  against  the  engineers  of  a  nar- 
rowness of  vision,  and  it  is  this,  that 
those  of  us  who  are  zealous  over-estimate 
the  value  of  the  profession.  There  is  no 
good  reason  why  an  engineer  should  not 
cultivate  and  enjoy  the  society  of  his 
fellow  men.  The  setting  of  one's  pro- 
fession on  a  pinnacle,  to  be  wprshiped 
as  the  only  real  object  in  life,  is  unwhole- 
some, .and  it  defeats  its  own  ends.  En- 
gineers should  be  seen  at  other  places 
than  at  a  desk,  or  leaning  over  a  drawing 
board,  or  squinting  through  an  instru- 
ment. They  ought  to  be  found  where 
their  fellow  citizens  congregate  for  any 
purpose  affecting  the  common  good,  and 
they  should  take  their  part  in  such 
meetings. 

A  German  Electric  Candle 


Everybody  knows  the  defect  of  the  or- 
dinary arc  light  wherein  the  carbons  are 


placed  vertically,  one  over  the  other,  with 
a  consequent  shading  of  the  space  di- 
rectly beneath.  Messrs.  Timar  and  Von 
Dreger,  in  Germany,  have  invented  a 
form  of  electric  candle  in  which  this  ob- 
jection is  eliminated.  The  carbons  are 
placed  horizontally,  one  beneath  the 
other,  and  parallel.  The  arc  is  formed 
by  separating  the  tips,  and  experience 
shows  that  it  does  not  travel  along  the 
carbons,  as  might  have  been  expected, 
because  of  the  existence  of  an  electric 
field  between  them.  The  electric  field 
tends,  on  the  contrary,  to  keep  the  arc 
at  the  tips,  and  even  acts  as  an  auto- 
matic regulator,  for  when  the  current  be- 
comes too  strong  the  arc  is  forced 
farther  out  and  becomes  longer,  thereby 
increasing  the  resistance.  The  light  is 
thrown  downward,  and  by  using  two  sets 
of  carbons  facing  in  opposite  directions, 
a  good  field  of  illumination  is  produced 
below.  This  candle  is  intended  especially 
for  indoors. 


COALING  A  WARSHIP  BY  SEARCHLIGHT 

This  photograph  was  taken  at  the   Charlestown  Navy  Yard  and  shows  how 
a  warship  is  coaled  at  night  in  the  almost  daylight  glare  of  great  searchlights. 
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Cable  Incline  in  the  Tyrol 

A  new  serial  cableway  is  now  running 
in  the  Tyrol  region  of  Austria.  Starting 
from  the  station  of  Eisack,  the  passen- 
gers enter  the  comfortable  hanging  car 
and  then  are  drawn  aloft  while  suspended 
from  the  seemingly  frail  cable.    The  car 


Tesla's    Plan    of    Electrically 
Treating  School  Children 


By   E.   Leslie   Gilliams 


TOURISTS   HAVE   A   MAGNIFICENT    PANORAMA   OF   THE   VALLEY 

islowly  ascends  and  when  at  a  great 
height  in  the  air  the  tourists  have  a  mag- 
nificent panorama  of  the  valley  with 
the  lofty  mountains  in  the  background, 
finally  reaching  the  top  of  the  Kehlerer- 
berg,  where  the  cable  incline  ends.  This 
point  lies  at  a  height  of  2,800  feet  above 
the  surrounding  country,  and  the  length 
of  the  incline  is  about  5,200  feet.  The 
trip  to  the  top  of  the  mountain  is  made 
in  thirteen  minutes. 

A  double  steel  cable  is  hung  upon  a 
series  of  iron  towers  and  a  roller  car- 
riage runs  along  this  cable,  from  which 
is  suspended  the  car.  At  the  end  sta- 
tions there  is  a  cable  running  over  drums 
driven  by  electric  motors  so  as  to  draw 
the  traveling,  carriage  up  the  slope.  The 
car  will  hold  sixteen  passengers.  The 
drawing  cable  is  endless,  so  that  one  car 
goes  up  while  the  second  is  running 
down,  as  is  usual  in  cable  inclines.  The 
present  line  is  built  by  Adolf  Bleichcrt 
and  Company,  of  Leipzig  and  Vienna, 
who  favored  us  with  the  present  infor- 
mation. 


Nikola  Tesla  believes  he  has  found  an 
electrical  way  of  lessening  the  burdens 
of  school  life  and  the  difficulties  of  ac- 
t  quiring  education.  A 
few  months  ago  Mr. 
Tesla  laid  before  the 
superintendent  of  the 
schools  of  New  York, 
William  H.  Maxwell,  a 
plan  for  making  dull 
pupils  bright  by  saturat- 
ing them  unconsciously 
with  electricity. 

Mr.  Maxwell,  an  emi- 
nently progressive  and 
practical  man,  after  a 
careful  investigation  of 
Mr.  Tesla's  plan,  arrived 
at  the  conclusion  that 
the  experiment  could  not 
possibly  do  the  pupils 
any  harm,  seemed  feasible,  and  to  prom- 
ise the  accomplishment  of  great  good. 

Therefore  he  endorsed  it  for  a  six 
months'  trial. 

News  of  the  new  electrical  project  has 
leaked  out  in  the  school  world,  and  the 
eyes  of  progressive  schoolmasters  all 
over  the  United  States  are  now  turned 
towards  New  York,  and  many  inquiries 
have  been  received  by  Mr.  Maxwell,  re- 
questing particulars  regarding  this  novel 
electrical  educational  experiment. 

Nothing  in  detail,  however,  will  be 
furnished  for  awhile,  as  after  the  test 
has  been  made,  careful  calculations  must 
be  undertaken  and  conclusions  and  de- 
ductions drawn  therefrom.  It  has  been 
announced  that  the  experiment  is  first 
to  be  conducted  on  a  class  of  mentally 
defective  children,  the  most  difficult  of 
all  pupils  to  handle,  and  the  bane  and 
trial  of  every  school  teacher's  life. 

Mr.  Tesla's  plan  for  the  arrangement 
of  the  experimental  electrical  school 
room,  which  has  received  Mr.  Maxwell's 
approval,  calls  for  the  installation  in  this 
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room  of  a  number  of  insulated  cable 
wires  through  the  walls.  These  wires 
will  be  so  carefully  concealed  as  not  to 
be  noticeable  to  the  pupils.  Every  ef- 
fort will  be  made  to  keep  the  knowledge 
of  the  experiment  from  them.  In  gen- 
eral appearance  the  room  will  not  differ 
from  the  ordinary  bright,  sunny,  cheer- 
ful school  room  with  its  desks  and  other 
useful  fixtures. 

A  high  frequency  current  of  millions 
of  volts  will  be  generated  in  an  apart- 
ment properly  arranged  for  the  purpose 
outside  of  the  school  room.  When 
school  begins,  by  simply  turning  a  switch, 
the  high  frequency  current  will  be  turned 
on,  by  one  of  the  instructors,  and  shortly 
afterwards  the  school  room  will  become 
completely  saturated  with  infinitesimal 
electrical  waves  vibrating  at  high  fre- 
quency. The  whole  room  will  thus,  Mr. 
Tesla  claims,  be  converted  into  a  health 
giving  and  stimulating  electro-magnetic 
field,  or  "bath." 

When  the  inventor's  plan  was  first 
brought  to  the  attention  of  the  Board  of 
Education  in  New  York,  a  lively  con- 
troversy over  the  benefits  of  the  proposi- 
tion ensued.  A  fear  existed  on  the  part 
of  some  of  the  members  of  the  board 
that  the  stimulation  of  the  defective  chil- 
dren, during  the  experimental  period  of 
six  months,  might  be  followed  by  a  more 
or  less  prolonged  or  permanent  reaction. 
These  educators  based  their  view  upon 
the  position  taken  by  Professor  W.  C. 
Bagley  of  the  Department  of  Physiology 
of  the  University  of  Illinois,  who  has 
made  the  statement  that  it  would  be 
years  before  it  could  be  determined 
whether  bad  effects  followed  such  ah 
electrical  experiment.  Mr.  Tesla  and 
other  noted  electrical  experts,  who  have 
had  great  experience  with  high  frequency 
currents,  claim  that  Professor  Bagley  is 
at  fault  in  his  presumption. 

As  proof  they  point  to  the  fact  that 
Mr.  Tesla's  project  is  more  than  a  plan 
as,  in  Stockholm,  it  has  already  been  car- 
ried out  by  Professor  Savante  Arrhenius 
with  school  children  and  proved  most 
successful.    No  after  effects  except  those 


of  a  beneficial  nature  have  been  observed, 
although  they  have  been  carefullv  looked 
for. 

According  to  Tesla  the  high  frequency 
current  sets  up  in  the  body  what  he 
describes  as  a  sort  of  molecular  massage 
or  tissue  gymnastics.  The  tiny  particles 
of  which  the  body  is  composed  are  con- 
stantly in  motion,  and  the  high  frequency 
current  causes  them  to  move  about  in  a 
livelier  fashion  and  increase  in  number. 
This  unusual  activity  of  the  molecules  of 
the  human  body  brings  about  increased 
oxidation — the  burning  up  of  the  waste 
product  of  the  body  by  oxygen. 

He  acknowledges  that  his  plan  of  stim- 
ulating dull  pupils  by  saturating  them 
with  electricity  is  based  on  the  well 
known  theory  of  stimulating  plant 
growth  by  electricity — a  theory  which 
has  been  successfully  carried  out  in  Eng- 
land by  Sir  Oliver  Lodge,  and  has  also 
been  tried  with  favorable  results  by  sci- 
entists in  Denmark  and  Belgium. 

The  up  to  date  home  of  the  near  fu- 
ture, Mr.  Tesla  believes,  will  not  only 
be  a  place  of  rest,  ease  and  comfort,  but 
a  health  resort  and  a  sanitarium  as  well, 
making  seaside  vacations  unnecessary. 

It  will  be  equipped  with  high  fre- 
quency electrical  apparatus  which  will 
without  the  knowledge  of  the  inmates 
keep  them  constantly  charged  with  elec- 
tricity, thereby  warding  off  many  ills  and 
aches  now  common,  and  making  the 
workers  always  fit  for  the  battle  of  life. 
By  means  of  the  high  frequency  currents, 
he  says,  all  the  benefits  of  the  seashore 
may  be  obtained  right  in  the  crowded 
city.  Instead  of  spending  a  few  weeks 
by  the  sad  sea  waves  every  summer,  a 
man  and  his  family  may  derive  all  the 
benefits  of  the  seaside  in  his  own  home 
all  the  year  around. 


Upon  the  authority  of  George  E.  Will- 
iamson, illuminating  engineer  of  Denver, 
Colo.,  that  city  bears  the  distinction  of 
being  the  best  lighted  city  in  the  country. 
Denver  uses  three  candlepower  per  cap- 
ita and  the  next  best  lighted  city,  classic 
Boston,  one  candlepower  per  capita. 
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The    Ontario    Power    Plant    at 
Niagara  Falls 

Of  all  the  great  power  plants  clustered 
near  the  brink  of  Niagara  Falls,  the  larg- 
est and  one  of  the  most  recently  built  is 
that  of  the  Ontario  Power  Company.  The 
general  plan  of  development  is  as  fol- 
lows :  Water  is  taken  from  the  river  on 
the  Canadian  shore  about  a  mile  above 
the  crest  of  the  Horseshoe  Fall,  and  just 
above  the  rim  of  the  first  cascade  of  the 
upper    rapids.     After   being   thoroughly 


300  feet  in  five  miles,  50  feet  in  the  upper 
rapids,  165  feet  at  the  falls,  and  85  feet 
in  the  lower  river.  In  its  entire  length 
of  36  miles  the  river  falls  326  feet.  The 
average  flow  of  the  river  is  222,400  cubic 
feet  per  second.  The  flow  of  water  over 
the  falls  is  about  25,000,000  tons  an  hour, 
or  one  cubic  mile  per  week. 

In  the  winter  and  spring,  large  quan- 
tities of  ice  come  down  the  river,  float- 
ing on  the  surface  for  the  most  part,  but 
with  enough  suspended  in  the  water  to 
impede  the   successful  operation  of  the 
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SECTION    THROUGH    THE    GENERATING    AND    DISTRIBUTING    STATIONS    OF    THE    ONTARIO    POWER 
COMPANY,  NIAGARA  FALLS 


freed  from  floating  ice  and  debris,  it  is 
conveyed  through  steel  and  concrete  con- 
duits laid  underground  and  steel  pen- 
stocks tunneled  through  the  solid  rock  to 
the  generating  station  situated  at  the  base 
of  the  cliff  below  the  Horseshoe  Fall. 

The  electrical  energy  here  generated 
by  means  of  turbines  and  generators  is 
transmitted  by  underground  cables  to  the 
distributing  station  located  high  on  the 
bluff  above.  From  this  station  radiate 
the  transmission  lines  which  convey  the 
power  to  the  manifold  enterprises  depend- 
ing upon  it. 

The  potentiality  of  the  falls  is  explained 
by  the  fact  that  the  Niagara  River  falls 


plant,  were  it  not  removed  at  the  head- 
works.  For  this  purpose  a  long  intake 
dam  stretches  out  into  the  river  in  a  down 
stream  direction,  almost  parallel  to  the 
current,  admitting  to  the  forebay  only 
the  water  at  the  bottom  of  the  river, 
while  ice  and  floating  debris  are  carried 
to  the  rapids  by  the  swift  current  that 
sweeps  along  its  outer  face.  In  the  com- 
parative quiet  of  the  outer  forebay  more 
ice  rises  to  the  surface,  to  be  similarly 
skimmed  off  at  the  screen  house,  where 
the  water  is  further  cleansed  by  heavy 
iron  screens.  At  the  gate  house  the  water 
is  again  skimmed  and  finally  admitted  to 
the  main  conduits  through  large  elect  tie- 
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ally  operated  gates.  During  the  entire 
24  hours  three  men  are  in  attendance  at 
the  gate  house,  each  man  being  on  duty 
eight  hours,  and  he  is  never  out  of  hear- 
ing distance  of  the  telephone. 
^  The  gate  house  is  120  feet  long,  and 

divided  into  six  bays,  two  for  each  main 
conduit.  The  entrances  to  the  conduits 
are  guarded  by  large  gates,  18  foot 
and  20  foot,  weighing  about  40  tons  each, 
including  the  counterbalances.  The  gates 
are  operated  by  electric  motors.  The 
screen  house  is  320  feet  long,  built  of 
reinforced  concrete  faced  with  Roman 
stone.  Broad  ornamental  stairways  at 
either  end  lead  to  the  roof,  where  a  spa- 
cious promenade,  open  to  the  public  at  all 
times,  commands  a  magnificent  view  of 
the  upper  rapids. 

The  inner  forebay  is  a  quiet  pool  of 
two  acres  area  and  20  to  30  feet  in  depth. 
Here  the  water  has  a  final  opportunity 
for  being  cleared  before  entering  the 
conduits,  and  it  is  this  cleared,  purified 
water  which,  by  virtue  of  its  potentiality, 
actually  does  the  work  down  below  the 
Horseshoe  Fall.  From  the  conduits  the 
water  enters  steel  penstocks  nine  feet  in 
diameter,  through  electrically  operated 
valves.  The  penstocks  lead  vertically 
downward  to  a  level  slightly  below  that 
of  the  generating  station  floor,  then,  turn- 
ing at  right  angles,  lead  horizontally  to 
the  turbines. 

The  entrance  to  this  remarkable  power 
plant  is  modest  and  unobtrusive,  so  that 
the  visitor  is  but  little  prepared  for  the 
marvelous  skill  and  ingenuity  displayed  in 
the  construction.  One  passes  through 
double  doors,  enters  an  underground  ele- 
vator and  descends  to  the  valve  cham- 
bers; these  are  built  beneath  the  lower 
ends  of  the  main  conduits,  and  they  are 
approximately  300  feet  long,  ten  feet  high 
and  sixteen  feet  wide,  with  arched  con- 
crete roofs  to  support  the  conduits  above. 

After  leaving  the  valve  chamber,  one 
enters  the  elevator  again,  descends  120 
feet  and  passes  through  a  230  foot  tun- 
nel to  the  generating  station,  the  walls  of 
which  are  of  concrete,  the  rear  wall  being 


twelve  feet  thick  and  the  river  wall  nine 
feet  thick.  Here  are  installed  the  enor- 
mous horizontal  turbines,  made  in  Ger- 
many, and  the  ten  huge  generators,  seven 
of  which  were  built  in  this  country  and 
three  in  Canada. 

Cable  tunnels  and  conduit  systems  lead 
from  the  generating  station  to  the  dis- 
tributing station  on  the  hill.  The  elec- 
trical power  is  thus  conducted  in  lead 
covered  cables  to  the  bus-bars.  From  the 
bus-bars  the  power  is  distributed  through 
cables  to  the  transformers,  where  the 
voltage  is  stepped  up  from  12,000  to 
60,000  volts.  At  this  voltage  it  is  sent 
out  on  the  lines,  some  of  it  going  as  far 
as  Syracuse,  N.  Y.,  160  miles  away. 


Odd  Effects  of  Electric  Currents 


In  a  Brussels  street  traversed  by  an 
electric  tramway  it  has  been  noticed  that 
the  trees  on  one  side  of  the  way  begin 
to  lose  their  foliage  early  in  August,  the 
leaves  turning  brown  and  dropping  off. 
But  in  October  the  same  trees  begin  to 
bud  again,  and  sometimes  even  blossom. 
Meanwhile  the  trees  on  the  opposite  side 
of  the  street  are  unaffected,  losing  their 
foliage  late  in  the  autumn  and  budding 
only  in  the  spring.  The  cause  of  the 
anomaly  is  supposed  to  be  leaking  elec- 
tric currents,  which  stimulate  the  growth 
of  the  trees  affected. 


Transmission  Voltage  150,000 

The  voltage  at  which  transmission  lines 
are  operated  creeps  steadily  upward  from 
year  to  year.  So  far  125,000  volts  has 
been  practically  the  limit  of  operation.  It 
is  now  planned,  however,  to  transmit  cur- 
rent from  the  new  Big  Creek  plant  of  the 
Pacific  Light  and  Power  Company  at  a 
pressure  between  150,000  and  175,000 
volts ;  the  line  will  be  275  miles  long. 
Some  Pacific  Coast  engineers  assert  that 
the  climatic  conditions  in  California  are 
so  favorable  that  200,000  to  250,000  volts 
may  be  employed  in  future  power  trans- 
mission projects. 
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Opportunities   of  the  Electrical 
Store  Window 

Objects  of  spectacular  interest  and  of 
artistic  design  make  up  the  greater  part 
of  the  regular  stock  of  every  electrical 
supply  store,  and  there  is  really  little  ex- 
cuse for  the  tradesman  in  this  line  who 
does  not  make  his  window  the  most  at- 
tractive of  any  in  his  block.  There  are 


EXCELLENT    EXAMPLE    OF    AN    ELECTRICAL 
WINDOW   DISPLAY 

ample  opportunities  for  displaying  work- 
ing devices  driven  by  motors,  artistic 
lighting  fixtures  and  table  lamps,  and  the 
adroit  use  of  those  miniature  lamp  letter 
signs  that  tingle  one's  optic  nerves  like 
letters  bent  from  white  hot  rods  of  steel. 
In  addition,  there  are  remarkable  and 
mystifying  stunts  which  can  be  per- 
formed with  the  invisible  forces  of  elec- 
tricity and  magnetism,  everything,  of 
course,  to  be  overtopped  by  an  elaborate 
electric  sign  distinctive  from  any  in  the 
vicinity  and  in  keeping  with  the  nature  of 
the  goods  to  be  sold.  In  other  words,  if 
you  are  selling  electrical  goods  make  your 
store  the  real  electrical  center  of  the  lo- 
cality, and  be  absolutely  lavish  in  the  use 
of  lights. 

The  picture  presented  herewith  is  an 


excellent  example  of  the  attention  draw- 
ing qualities  that  may  be  secured  in  the 
relatively  small  space  of  a  single  window 
and  entrance.  It  is  the  Federal  display 
room  in  Monroe  Street,  Chicago.  The 
electric  sign  draws  you,  and  once  there 
the  window  holds  you  like  the  pages  of  an 
illustrated  book,  there  are  so  many  things 
to  be  studied  over,  marveled  at  and  sur- 
mised about. 


Search  for  Particle  of  Lost 
Radium 


Tedious  but  exciting  the  search  for 
a  tiny  particle  of  lost  radium,  now  being 
made  by  a  Birmingham  firm  of  chemists, 
says  the  London  Daily  Mirror. 

This  precious  particle,  worth  about 
$486  and  one-thirteenth  of  a  grain  in 
weight,  it  is  hoped  to  recover  from  a 
quantity  of  ashes  taken  out  of  a  bedroom 
fire  grate. 

The  firm  hires  out,  radium,  and  this 
particular  portion,"  contained  in  a  little 
holder  known  as  the  applicator,  to  which 
it  was  attached  by  strong  varnish,  was 
let  to  a  local  doctor.  After-applying  the 
radium  to  the  body  of  a  patient,  the  doc- 
tor removed  the  applicator  and  the  sur- 
gical dressings  at  the  same  time,  and , 
inadvertently  threw  both  onto  the  bed- 
room fire.  As  the  bandages  flared  up, 
the  doctor  realized  his  mistake,  but  it 
was  too  late  to  rescue  the  radium,  for 
the  varnish  had  perished  and  the  precious 
particle  had  mingled  with  the  cinders. 

Collecting  all  the  ashes  in  the  fireplace, 
the  doctor  placed  them  in  a  cardboard 
box  and  sent  them  to  the  owners  of  the 
radium.  Tests  were  applied,  and  these 
showed  the  ashes  to  be  radio-active  and 
to  contain  4.5  out  of  the  five  milligrams 
(one-thirteenth  of  a  grain)  of  radium 
originally    contained    in    the    applicator. 

It  is  proposed  to  reduce  the  ashes  to 
powder  by  slow  ignition  in  oxygen — in 
fact,  to  heat  the  concentrated  ashes  by 
the  same  method  as  that  used  for  the 
extraction  of  barium.  The  process  is 
difficult    and    will    take    a    considerable 
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Battery  Cigar  Lighter 

The  illustration  shows  a  compact  cigar 
lighter  in  use  at  many  cigar  stands. 
Within  the  box  are  three  dry  cells  and  a 
spark  coil.    Upon  the  end  of  the  scissors- 


Tire  Economy 


BATTERY   CIGAR   LIGHTER 

like  arm  is  an  asbestos  wick  kept  auto- 
matically saturated  with  gasoline.  As 
the  movable  arm  is  pressed  outward 
against  a  spring,  an  electrical  contact  is 
made  and  broken  by  a  point  on  the  up- 
right, and  a  spark  ignites  the  wick. 
When  released,  the  wick  is  thrown  back 
against  the  upright  and  extinguished. 


The  initial  cost  of  automobile  tires 
compels  the  owner  to  take  every  precau- 
tion to  keep  them  in  good  condition  for 
as  long  a  period  as  possible.  Unless 
properly  attended  to  when  first  discov- 
ered, a  hole  in  the  shoe  grows  rapidly 
and  soon  tears  out. 

Repairs  can  be  made  with  a  vulcanizer, 
like  the  one  shown,  quickly  and  satis- 
factorily at  home.  The  heating  element 
consists  of  a  metal  ribbon  imbedded  in 
mica  and  hermetically  sealed  in  the  vul- 
canizer casing.  In  from  fifteen  to  45  min- 
utes, depending  on  the  cut,  a  patch  can 


ELECTRIC  TIRE  VULCANIZER 

be  placed  on  the  tire  and  thoroughly  vul- 
canized. 

The  temperature  of  the  vulcanizer  is 
held  at  275  degrees.  The  heat  is  con- 
trolled through  the  regulation  of  the  cur- 
rent by  the  rheostat.  The  device  oper- 
ates on  any  lighting  circuit  of  the  usual 
100  to  125  volts. 
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The   "Easy"   Washing   Machine 

The  principle  of  washing  consists  in 
forcing  the  soap  suds  through  the  clothes, 
and  was  accomplished,  before  the  advent 


A   NEW   TYPE   OF   WASHING   MACHINE 

of  the  washing  machine,  by  rubbing  the 
clothes  against  a  board. 

The  Easy  motor  washer  here  shown 
utilizes  the  above  principle  by  means 
of  an  electric  motor  which  raises  and 
lowers  rust  proof  metal  funnels  or  basins 
through  the  soapy  water.  These  basins 
are  attached  to  a  yoke  which  is  in  turn 
fastened  to  a  center  bar.  The  electric 
motor  is  mounted  on  the  frame  under  the 
wash  pan  in  an  accessible  place. 

The  machine  is  equipped  with  a 
wringer,  which  is  also  operated  by  the 
motor  through  a  set  of  silent,  enclosed 
bevel  gears,  the  power  being  transferred 
from  the  washer  basins  by  a  clutch  lever 
conveniently  located  near  the  bottom  of 
the  tub.  This  lever  can  be  operated  to 
transfer  the  power  from  wringer  to 
washer  and  vice  versa  without  stopping 
the  motor.    The  wringer  can  be  reversed 


by  a  small  lever  located  near  the  upper 
roll. 

The  entire  machine  is  mounted  on 
channel  steel  legs  and  roller  bearing 
casters,  weighs  about  130  pounds  and  can 
be  conveniently  wheeled  about  the  floor. 


Automobile  Step  Light 


Builders  of  electric  cars  are  ever  on 
the  lookout  for  features  that  add  to  the 
convenience  and  desirability  of  their  cars. 
One  of  these  little  innovations  is  pre- 
sented in  the  illustration.  A  few  inches 
above  the  step,  close  up  to  the  body  of 
the  car  and  out  of  the  way,  is  a  small 
electric  lamp  and  an  elongated  reflector 
so  placed  that  the  light  is  thrown  directly 
upon  the  step.  In  the  evening,  when 
entering  or  leaving  this  car,  the  Argo 
electric,  it.  is  only  necessary  to  press  a 
push  button  just  inside  the  door,  and  the 
danger  of  making  a  misstep  is  eliminated 
by  a  flood  of  light  in  the  right  place. 


AUTOMOBILE    STEP    LIGHT 
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Measures  Cost  of  Operation 

One  of  the  im- 
portant questions 
asked  by  the  buyer 
of  an  electrical  de- 
vice is :  How  much 
does  it  cost  to 
operate  ? 

The  accompany- 
i  n  g  illustration 
shows  a  new  de- 
vice, the  Energy- 
cost  meter  for  use 
where  things  elec- 
trical are  sold. 
When  any  energy 
consuming  device 
is  connected  to  the 
meter  the  hand 
points  at  once  to 
the  number  of 
cents  per  hour  that 
it  costs  to  operate. 
With  the  meter  the 
customer  is  able  to 
see  for  himself  and 
is  a  satisfied  patron. 


THE    ENERGY-COST 
METER 


A  Compact,  Portable  Stere- 
opticon 

While  experiments  have  been  made 
with  high  candlepower  incandescent 
lamps  as  the  source  of  light  for  project- 
ing lanterns,  these  were  not  strong 
enough  to  give  sharp,  clear  pictures.  The 
use  of  the  carbon  arc  gave  proper  results. 
The  lamp  shown  uses  5/16-inch  carbons 
adjusted  by  hand  feed  apparatus,  smaller 
but  upon  the  same  principle  as  the  large 
lanterns.'  The  car- 
bons last  for  four 
hours  without  re- 
newal. At  60  feet 
from  the  screen 
a  twelve-foot  pic- 
ture is  produced. 
A  rheostat  and 
switch  with  cord 
and  plug  for  at- 


taching to  a  lamp  socket  are  part  of 
this  Miopticon  outfit  as  it  is  called.  The 
lamp  sets  on  a  5  3/2 -inch  base,  and  the 
whole  equipment  is  carried  in  a  case  20 
by  6*4  by  ioj^  inches.  In  fact,  the  enter- 
tainer or  educator  may  start  out  with  his 
lantern  in  one  hand  and  his  slides  in  the 
other. 


Bell  Ringing  Transformer 

The  use  of  transformers  for  reducing 
the  voltage  of  the  lighting  circuit  so  that 
it  may  serve  to  ring  bells  and  operate 
electric  toys  has  become  common.  The 
light,  compact  transformer  shown  in  the 


TRANSFORMER 

illustration  will  give  eight  to  sixteen  volts 
fully  loaded  and  24  on  light  load  when 
operated  from  a  no  volt  circuit.  Bind- 
ing posts  are  provided  and  the  trans- 
former is  mounted  by  lugs  cast  on  the 
case. 


STEREOPTICON    THAT    CAN    BE    PACKED    IN    A    SUITCASE 
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An  Adaptable  Small  Motor 

Some  one  has  said  "Human  labor  is 
the  most  expensive  form  of  energy.  Any 
machine  that  is  in  even  occasional  use 
should  be  run  by  an  electric  motor  where 
current  is  to  be  had." 

The  illustration  of  a  one-eighth  horse- 


ADAPTING    A    SMALL   MOTOR    TO    A   HAND    DRIVE 
WASHING   MACHINE 

power  Westinghouse  motor  driving  a 
hand  power  washing  ■  machine  strikingly 
exemplifies  the  quotation,  and  is  equally 
forceful  in  showing  an  arrangement  that 
may  be  used  to  operate  the  wringer,  the 
ice  cream  freezer,  or  the  shop  lathe.  All 
the  running  parts  of  the  motor  except  the 
driving  end  of  the  shaft  are  fully  pro- 
tected by  a  metal  framework. 


Electric   Stove   Welder 

In  stove  factories  extensive  use  is  now 
made  of  spot  welders,  electric  welders 
which  do  work  every  bit  as  good  as  riv- 
eting and  in  much  less  time.  The  two 
parts  which  are  to  be  welded  are  placed 
together  and  upon  the  terminal  at  the  end 


WELDING    A    STOVE    PLATE 

of  the  horizontal  arm  of  the  machine 
shown  in  the  picture,  one  side  of  the  elec- 
tric circuit  being  connected  to  this  peg- 
like terminal.  Pulling  down  the  lever 
brings  the  upper  terminal,  shaped  like 
a  punch,  down  upon  the  work.  A  very 
heavy  current  then  flows  from  one  ter- 
minal to  the  other  through  the  metal  of 
the  two  parts  to  be  welded.  Almost  in- 
stantly this  metal,  at  a  little  spot  no  big- 
ger than  a  rivet,  begins  to  glow— first 
ped  then  white  hot.  At  this  .temperature 
the  pressure  welds  the  two  sheets  to- 
gether in  less  time  than  it  takes  to  read 
this,  and  they  are  as  firmly  united  as  if  a 
rivet  had  been  put  through. 


While  it  may  perhaps  be  supposed  that 
the  utilization  of  water  for  the  develop- 
ment of  power  interferes  with  if  it  does 
not  prohibit  log  driving,  the  statemenl 
is  made  that  as  a  matter  of  fact  the  two 
industries  in  Maine  have  worked  together 
satisfactorily.  Of  course  this  co-opera- 
tion has  involved  a  more  economical  use 
of  the  water,  for  it  is  stated  that  wher- 
ev*er  a  dam  has  been  built  to  develop 
power  the  conditions  have,  in  general, 
been  improved  For  log  driving. 
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The    Grinding   of    Stove    Plates 

Not  only  does  one  observe  in  a  modern 
stove  factory  the  innumerable  small  appli- 
cations of  short  cuts  in  intricate  manu- 
facturing processes,  but  he  also  comes  in 
contact  with  great,  nearly  human  ma- 
chines which  cut  time  and  cost  into  neg- 
ligible fractions.  Such  an  example  is 
the  automatic  stoveplate  polishing  ma- 
chine. 

Previous   to   the  advent   of  this  time 


pressure — obtained  by  adjustable  weights 
— so  that  the  rough  surface  is  partially 
removed.  As  the  plate  is  carried  beyond 
the  scope  of  the  first  wheel  it  comes 
within  range  of  another  of  slightly  finer 
grit,  secured,  as  the  other,  at  the  ex- 
treme end  of  a  long,  swinging  arm, 
which,  sweeping  back  and  forth  over  the 
plate,  grinds  it  to  a  still  finer  surface. 

In  this  manner,  the  iron  lids  pass  un- 
der a  series  of  ten  wheels,  each  one  of 
finer  grit  than  the  one  preceding;  the 


THE   IRON   LIDS   PASS   UNDER    A  SERIES   OF  TEN    WHEELS 


saver,  stove  tops  and  sides  were  ground, 
polished  and  trimmed  by  hand — an  ex- 
pensive process  considering  that  skilled 
labor  of  the  highest  class  was  required. 
Now,  one  electrically  operated  machine 
does  the  work  of  a  dozen  men  at  a  frac- 
tion of  the  former  cost. 

The  plates  which  go  to  make  the  top 
and  sides  of  a  stove  and  to  which  it  is 
desired  to  impart  a  polished  surface,  are 
placed  upon  a  slowly  moving  belt  geared 
down  so  low  that  it  moves  almost  imper- 
ceptibly. A  coarse  grained  abrasive  wheel 
at  the  end  of  a  long,  piyoted  arm  swings 
out  back  and  forth  across  the  slowly  mov- 
ing plate,  bearing  down  with  sufficient 


last  ones  being  leather^  faced  with  emery 
cloth  for  polishing,  and  the  very  last  an 
oiled  cloth  wheel.  The  result  is  a 
smooth,  satiny  surface,  and  the  oil  pre- 
vents the  accumulation  of  rust. 

Powerful  suction  pumps,  actuated  by 
electric  fans,  are  located  behind  the 
wheels  to  remove  the  powdered  iron,  and 
the  grinding  rooms  are  surprisingly  free 
from  floating  dust. 


The  first  telephones  were  used  both 
as  transmitters  and  receivers  and  there 
was  usually  posted  up  a  rule  that  read: 
"Don't  talk  with  your  ear  or  listen  with 
your  mouth." 
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Electric  Truck  in  Twine  Factory 

The  electric    truck    which    has    been 
found  most  efficient  in  handling  baggage, 


reflecting  heater  this  drawback  is  over- 
come, since  the  heat  rays  are  sent  directly 
onto  the  floor  by  using  a  movable  para- 
bolic mirror  placed  behind  the  lamp.     In 


ELECTRIC  TRUCK  IN  A  TWINE  FACTORY 


mail  and  express  matter  is  finding  a  place 
in  manufacturing  plants. 

The  illustration  shows  one  of  these 
trucks  in  a  thread  and  twine  plant 
handling  a  load  of  flax  bundles.  The 
superintendent  of  the  factory  states  that 
this  truck  performs  the  work  formerly 
done  with  a  two  horse  team  and  five  men. 
The  storage  battery  is  located  at  the  front 
end  of  the  truck  and  will  operate  it  for 
ten  hours  at  a  cost  of  from  twelve  to 
eighteen  cents. 


A  Reflecting  Heater 

A  new  reflecting  heater  brought  out 
by  an  English  firm  is  the  result  of  con- 
siderable experience  in  electric  heating. 
With  the  usual  radiators,  the  warm  air 
rises  to  the  top  of  the  room,  and  even 
after  such  a  heater  has  been  turned  on 
for  some  time  the  portion  of  the  air  near 
the  floor  is  often  found  to  be  cold,  as  the 
warm  air  needs  to  rise  at  first  and  then 
be  forced  downwards.     In  the  Murray 


heating  a  large  area,  a  suitable  number 
of  these  single  lamp  devices  can  be  em- 
ployed. 

A  pattern  without  legs  is  also  made  for 
screwing  to  the  legs  of  a  table  or  in 
the  knee-hole  of  a  desk  so  that  the  lower 
part  of  the  body  may  be  warmed  better 


A    REFLECTING    HEATER 


than  is  done  by  the  other 
steam  heaters  that  may  W  i 
especially  in  large  offices. 


:tnc   or 

e  room. 


Electrical  Men  of  the  Times 


PHILIP  STEPHENS  DODD 


To  make  good  nowadays  one  must 
have  the  faculty  of  acquiring,  friends  and 
of  keeping  these  friends  always  loyally 
inclined.  Philip  Stephens  Dodd,  though 
young  in  years,  possesses  this  particular 
faculty.  Four  years  in 
the  insurance  field, 
two  years  as  sales 
manager  and  two  in 
the  journalistic  field 
brought  him  well  to- 
wards the  work  in 
which  he  is  now 
achieving,  an  enviable 
success. 

In  1912  Mr.  Dodd 
became  connected 
with  the  Electrical 
Review  and  when  this 
magazine  moved  its 
headquarters  to  Chi- 
cago he  became  act- 
ing manager.  Brought 
in  contact  with  promi- 
nent electrical  men  of 
the  day,  they  recog- 
nized his  ability  and 
offered  him  the  po- 
sition of  Director  of 
Publicity  for  the  Na- 
tional Electric  Lamp  Association.  Since 
the  dissolution  of  that  association,  a  few 
months  ago,  and  the  formation  of  the 
National  Quality  Lamp  Division,  he  has 
been  actively  engaged  in  the  work  of  co- 
operative electrical  advertising  through- 
out the  United  States  in  connection  with 
the  latter  organization.  Briefly  stated, 
"Phil"  Dodd  is  now,  in  effect,  the  good 
fellow  and  human  pacifier  of  the  elec- 
trical industry. 

In  his  early  youth  and  while  at  school 
he  was  an  all-around  athlete,  a  champion 
tennis  player,  a  boxer  of  great  skill  and 
hardihood,  and  a  wrestler  of  considerable 
prowess.  This  athletic  ability,  coupled 
with  a  splendid  constitution  and  a  most 
optimistic  disposition,  has  stood  him  in 


good  stead  upon  many  occasions  when 
he  has  had  to  stand  the  gaff  of  responsi- 
bility, of  heavy  duty  for  long  periods 
without  a  chance  for  rest  and  recuper- 
ation. He  has  a  most  cheerful  dispo- 
sition and  a  queer 
blending  of  courage 
and  fatalistic  philoso- 
phy. He  is,  in  fact, 
the  man  to  lead  a  for- 
lorn hope,  or  if  the 
conditions  are  insup- 
erable to  accept  the 
fate  gracefully  and 
make  friends  with  the 
enemy. 

In  a  recent  state- 
ment regarding  his 
work  he  said:  "I 
am  at  the  present 
time  working  for  the 
development  of  pub- 
licity of  any  character 
which  will  serve  to 
give  prominence  to 
things  electrical  and 
assist  in  the  education 
of  the  public  to  the 
further  use  of  electric 
current  and  current 
consuming  devices." 

One  plan  which  Mr.  Dodd  has  most 
successfully  carried  out  is  the  formation 
of  co-operative  luncheon  clubs  of  elec- 
trical men  in  the  larger  cities,  and  40  of 
these  are  now  organized. 

Another  far  sighted  and  valuable  effort 
initiated  by  Mr.  Dodd  for  bringing,  be- 
fore the  public  the  use  of  things  electrical 
is  the  "Co-operative  Electrical  Page" 
running  in  but  two  newspapers  a  year 
ago.  At  the  present  time  twenty-five  or 
thirty  newspapers  throughout  the  coun- 
try run  such  a  page  representing  a  co- 
operative investment  on  the  part  of  the 
electric  lighting  companies,  manufactur- 
ers, jobbers,  contractors,  and  local  dis- 
,  tributing  agents  everywhere  of  something 
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like  $265,000.00  yearly. 

As  secretary  of  the  Commercial  Sec- 
tion of  the  National  Electric  Light  Asso- 
ciation to  which  he  was  elected  last  year 
Mr.  Dodd  is  seeking  through  committees 
to  bring  out  books  upon  subjects  espe- 
cially valuable  to  the  commercial  side  of 
electricity.  Two  of  these  books,  "Data 
on  Electric  Signs"  and  "The  Electrical 
Equipment  of  the  Home"  are  already 
published  while  others  are  in  preparation. 

Hydro-Electric  Dam  Surmounted 
by  a  Roadway 

The  accompanying  engraving,  repro- 
duced from  an  architect's  wash  drawing, 
shows  the  hydro-electric  dam  at  Austin, 
Tex.,  as  it  will  appear  when  completed. 
An  unusual  feature  of  this  structure  is 
the  roadway  which  runs  along  the  top, 


and  the  building  of  a  10,000,000  gallon 
underground  auxiliary  storage  reservoir 
on  a  hill  north  of  the  city  is  to  be  $1,- 
720,000. 

The  dam  will  be  1,091  feet  long  and  65 
feet  high,  and  will  form  an  artificial  lake 
having  a  length  of  about  29  miles  and 
a  width  of  400  to  800  yards.  About 
35,000  barrels  of  cement  and  400  to  500 
tons  of  reinforced  steel  will  be  required. 
This  new  dam  is  to  replace  the  original 
structure  that  was  washed  away  by  a 
flood  in  the  river  more  than  twelve  years 
ago.  

Ingenious  Advertisement 

Taking  advantage  of  the  collision  be- 
tween a  large  motor  truck  and  a  lamp 
post,  which  bent  the  latter  in  half,  so  that 
the   glass   enclosed   osram   incandescent 


THE    DAM    AT    AUSTIN,     TEX.,     WHICH    WILL    ALSO  FORM  A  BRIDGE 


for  vehicular  and  street  car  traffic;  thus 
the  dam  will  serve  a  double  purpose. 

The  structure  is  being  built  across  the 
Colorado  River  and  will  afford  initial 
energy  for  generating  7,400  horsepower. 
Part  of  this  electric  current  will  be  trans- 
mitted to  the  municipal  waterworks  plant, 
a  distance  of  three  miles,  and  there  used 
for  operating  the  pumps.  The  excess 
power  will  be  used  for  other  purposes. 
The  cost  of  the  construction  of  the  dam, 
the  installation  of  the  hydro-electric  plant 


lamp  was  bowed  completely  down  to  the 
pavement,  the  manufacturers  of  the 
particular  form  tungsten  lamp  had  the 
doubled  up  post  photographed  and  are 
using  it  as  an  advertisement.  The  intact 
incandescent  continued  to  burn  despite 
the  accident,  so  the  firm  have  an  adver- 
tisement running  thus: 
Down 

but 

not 

Out! 


Fleciricaf  Jnieresls 
^Mbmen 


es-o'o. 


EDITED  BY  GRACE  T.  HADLEY 


Mr.  Flannerty  Goes  Hunting 


"I  think  I  will  go  hunting,"  announced 
Mr.  Flannerty  at  the  dinner  table.  It 
was  late  in  November,  and  preparations 
were  in  evidence  everywhere  for  Thanks- 
giving. 

"You  never  bag  anything  but  your 
trousers,"  said  Mrs.  Flannerty.  "I  was 
planning  a  nice  Thanksgiving  dinner, 
and  I  thought  we  would  ask  Mr.  and 
Mrs.  McGinnis." 

"Well,  I'm  sorry,  but  I've  got  to  get 
away  for  a  few  days.  I  have  been  so 
tied  up  in  the  office  lately,  and  then  my 
friend,  Mr.  Roosevelt  Withrow,  will  be 
in  town  soon,  and  we  both  need  the 
outing." 

Mrs.  Flannerty  did  not  reply  for  a 
full  minute.  She  was  deeply  disap- 
pointed, but  the  "best  laid  plans  of  wives 
and  widows  gang  aft  aglee." 

Finally  she  said:  "I  wish  I  had  an 
electric  broiler!" 

"Your  remark  is  scarcely  apropos," 
said  Mr.  Flannerty.  "I  do  not  catch  the 
connection." 

"The  connection  isn't  made  yet,"  said 
Mrs.  Flannerty.  "The  circuit  is  not 
complete." 

"I  think  I  will  go  upstairs  and  look- 
up my  hunting  togs,"  announced  Mr. 
Flannerty,  briskly.  Five  minutes  later 
he  was  back  in  the  library,  immersed 
in  the  evening  paper.  Mrs.  Flannerty 
strolled  in  and,  picking  up  a  magazine, 
began  to  turn  the  pages  idly,  stopping 
now  and  then  to  study  the  photograph  of 
some  favorite  stage  beauty. 

"Oh,  by  the  Way,  dear,"  said  Mr. 
Flannerty,  "I  couldn't  find  my  shooting 


jacket  or  my  leggins,  or,  in  fact,  any  of 
my  togs.  I  wish  you  would  look  them 
up — will  you,  dear?" 

"Perhaps,  to-morrow,"  said  Mrs.  Flan- 
nerty. "I'm  busy  now."  And  she  con- 
tinued to  turn  the  pages  of  the  magazine. 

The  next  morning  when  Mrs.  McGin- 
nis called  her  up,  she  casually  mentioned 
the  fact  that  Mr.  Flannerty  was  going 
hunting  over  Thanksgiving,  and  Mrs. 
McGinnis  promptly  invited  her  to  dine 
with  them  on  the  national  Bird  Day. 
When  she  hung  up  the  receiver  at  the 
end  of  ten  minutes  she  had  regained  her 
usual  cheerfulness.  She  spent  the  bal- 
ance of  the  morning  looking  up  Mr. 
Flannerty's  hunting  clothes  and  mending 
the  rents  in  them. 

On  the  following  Wednesday  evening 
Mr.  Flannerty  brought  home  with  him 
his  friend,  Mr.  Roosevelt  Withrow,  and 
the  two  men  behaved  like  a  couple  of 
boys  let  loose  from  school. 

"Good-bye,  good-bye,"  shouted  Mr. 
Flannerty  to  his  wife  in  the  doorway. 
"When  we  come  back  you  shall  have 
quail  on  toast." 

"I  prefer  eagles  on  ten  dollar  gold 
pieces !"  was  Mrs.  Flannerty's  parting 
shot. 

That  night  the  weather  changed.  It 
turned  bitterly  cold  and  a  light  snow 
fell.  The  two  hunters  were  bound  for 
the  Ozarks — that  gentle  uplift  of  wild 
woodland  extending  over  central  and 
southern  Missouri.     They  arrived  at  the 

village  of  C at  the  interesting  hour 

of  3  a.  m.  After  a  rest  and  a  hearty 
breakfast  at  the  home  of  a  friend,  they 
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drove  six  miles  further  into  the  heart 
of  the  hills  and  put  up  their  horses  in  the 
barn  of  a  native  Ozarkian.  The  family 
consisted  of  the  native  himself,  his  wife 
and  three  grown-up  children.  They  all 
lived  in  a  one  room  cabin,  but  they  had 
a  fine  barn  for  the  stock. 

"We're  goin'  to  build  a  house  afore 
long,"  remarked  the  head  of  the  family; 
"not  that  we  need  it,  but  we  hev'  allowed 
mebbe  we  better  build  in  the  spring." 

Thg  sixteen  year  old  son  of  the  house- 
hold was  engaged  to  act  as  guide.     He 


abound  with  game.  Wild  turkeys  are 
plentiful,  but  on  this  particular  day  they 
had  business  elsewhere.  So  did  the  quail. 
In  July  the  quail  will  stand  out  in  the 
middle  of  the  road  and  look  at  you  fear- 
lessly or  whistle  to  you  from  a  rail  fence, 
but  they  know  when  the  hunting  season 
opens.  The  two  hunters  harnessed  their 
horses  and  drove  back  to  the  village  in 
the  bitter  cold  of  the  early  dusk.  A  good 
hot  dinner  revived  them,  however,  and 
Mr.  Flannerty  rubbed  his  ankle  with 
horse    liniment.      Their    train    was    due 


PJfcf,^ 


MR.    FLANNERTY   SPRAINED    HIS   ANKLE   JUMPING   A    FENCE 


was  as  sharp  sighted  as  a  Canadian 
trapper. 

"See  that  rabbit?"  he  would  say  to  the 
city  "fellers"  who  were  trailing  him 
through  the  brush. 

"No — where?"  they  cried,  excitedly. 

"Right  there !  Don't  you  see  his  eye?" 
Before  they  could  even  glimpse  the  rab- 
bit, bang !  went  the  boy's  gun,  and  the 
rabbit  was  dead. 

They  tramped  miles  and  miles,  and 
Mr.  Flannerty  sprained  his  ankle  jump- 
ing a  fence.  Then  they  had  to  tramp 
back   again    to   the   cabin.     The    Qzarks 


at  9  p.  m.,  but  on  account  of  the  blizzard 
it  did  not  arrive  until  1:15  a.  m.  The 
two  hunters  huddled  together  in  the 
wretched  little  waiting  room  at  the  sta- 
tion. During  the  early  part  of  the  eve- 
ning the  natives  grouped  themselves 
about  the  redhot  stove  and  discussed 
the  city  "fellers"  in  an  audible  undertone. 

"Who  be  they?"  inquired  Mi  Stimson, 
as  he  bit  off  an  extra  chew  of  Battle  Axe. 

"They  be  two  hunters  from  the  city. 
One  o\  'em  is  named  Roosevelt."  an- 
nounced Mart  Hoover,  who  made  it  his 
business  to  acquire  all   information  pos- 
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THAT  MAKES  A  TOTAL  OF  $15.00  FOR  TEN  RABBITS 

sible  regarding  all  newcomers  in  the 
village.  Old  Hi  pricked  up  his  ears  and 
edged  about  so  as  to  get  a  squint  at  Mr. 
Roosevelt  Withrow. 

"Be  he  related  to  Teddy?" 

"Sure !"  said  Mart.  "He  must  be. 
They's  both  hunters." 

"Bag  anything?"  inquired  Hi. 

"Rabbits !"  remarked  Mart,  with  the 
laconic  brevity  of  the  Ozark  native. 

There  was  a  burst  of  laughter  from 
the  vicinity  of  the  stove,  which  caused  the 
two  gentlemen  from  the  city  to  find  a 
sudden  interest  in  the  landscape  outside 
the  window.  They  strained  their  eyes 
trying  to  see  the  headlight  of  the  past 
due  train. 

One  by  one  the  little  group  about  the 
stove  drifted  away  towards  home,  and 
each  one  going  out  let  in  a  blast  of  wintry 
wind  so  that  the  temperature  was  consid- 
erably lowered.  Then  the  fire  died  out, 
so  that  when  the  two  hunters  climbed 
onto  the  belated  train  they  were  half 
frozen,  and  they  had  to  take  an  upper 
berth. 

It  seemed  to  Mr.  Flannerty  he  had  not 
been  asleep  two  hours  when  he  was 
awakened  by  a  confused  murmur  which 
gradually  increased  to  a  chatter.  He 
thought  he  was  still  in  the  Ozark  woods 
and  had  just  run  upon  a  tree  party  of 
squirrels.     He  was  getting  ready  to  fire 


when  a  sudden  peal  of  laughter  startled 
the  squirrels  and  put  them  to  flight. 
Then  he  sat  up  suddenly  and  realized 
that  he  was  in  the  upper  berth  of  a  Pull- 
man sleeper.  His  watch  informed  him 
that  it  was  time  to  be  up  and  dressing, 
so  he  threw  his  stockinged  feet  over  the 
side  of  the  berth  and  pushed  back  the 
curtains.  Eight  pairs  of  eyes  were  im- 
mediately fastened  upon  him.  Directly 
opposite  were  four  pretty  girls,  chatter- 
ing and  eating  oranges.  There  was  a 
sudden  silence  as  their  eyes  fell  upon 
the  figure  in  pajamas  perched  away  up 
on  the  edge  of  the  berth.  Girl-like,  they 
giggled.  Mr.  Flannerty  clutched  the  cur- 
tains and  fell  back  in  the  berth  in  a  sud- 
den panic.  How  was  he  ever  to  get  out 
with  a  lame  ankle  and  four  pairs  of 
saucy  eyes  fixed  upon  him  ?  Fortunately, 
something  sent  the  four  girls  trooping  to 
the  other  end  of  the  car,  and  Mr.  Flan- 
nerty managed  to  slip  into  his  trousers 
and  get  to  the  lavatory  before  they  re- 
turned. 

Home  looked  good  to  Mr.  Flannerty, 
and  Mrs.  Flannerty  was  most  agreeable. 
She  had  had  a  beautiful  time  at  Mrs. 
McGinnis'.  The  baron  and  several  other 
chosen  friends  had  dined  with  them,  and 
then  they  played  bridge  all  afternoon, 
and  Mrs.  Flannerty  had  won  the  ladies' 
prize — an  electric  curling  iron! 

Mr.  Flannerty  took  ten  rabbits  out  of 
his  hunting  case  and  proudly  presented 
them  to  his  wife. 

"Well,"  said  Mrs.  Flannerty,  "I  can 
buy  these  at  the  market  any  day — two 
for  a  quarter !  I  thought  you  were  going 
to  bring  home  some  quail !"  This  proves 
how  unappreciative  wives  can  be. 

"How  much  was  your  railroad  fare?" 
she  inquired. 

"About  eight  dollars,"  said  Mr.  Flan- 
nerty, a  trifle  uneasily.  He  wondered 
what  on  earth  she  was  driving  at. 

"And  your  sleeper,  I  presume,  was 
two?" 

"Yes." 

"That  makes  ten  dollars.  And  your 
incidental  expenses  ?" 

"About  five  dollars." 
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"That  makes  a  total  of  fifteen  dollars 
for  ten  rabbits,  or  a  dollar  and  a  half 
apiece,"  announced  Mrs.  Flannerty,  with 
mathematical  exactness. 

"But  you  forgot  to  count  in  the  fun 
— the  sport,"  protested  Mr.  Flannerty. 

"Well,"  said  Mrs.  Flannerty,  with  fine 
irony,  "I  could  not  think  of  cooking,  such 
expensive  game  on  my  old  broiler — be- 
sides, it's  broken."  So  she  went  at  once 
to  the  telephone,  ordered  an  electric 
broiler,  which  she  had  wanted  for  some 
time,  and  had  it  charged  to  Mr.  Flan- 
nerty.   

Broiling  by  Electricity 

The  new  "American"  broiler  is  not  to 
be  compared  with  the  ordinary  electric 
broiler.  This  new  broiler  holds  the  meats 
vertically  and  the  heating  is  done  by 
means  of  red  hot  heating  elements  at- 
tached to  the  side  walls 
of  the  broiler.  These  ele- 
ments heat  instantly,  no 
time  being  lost  in  wait- 
ing for  the  broiler  to 
heat  up.  A  small  steak 
may  be  broiled  in  six 
minutes  from  the  time 
the  current  is  turned  on. 
The  thing  to  be  broiled 
is  not  brought  into  con- 
tact with  the  heating  ele- 
ment and  the  cooking 
operation  is  done  under 
ideal  conditions,  as  there 
is  no  flame  or  combus- 
tion, hence  no  odor,  fire 
or  danger. 

The  time  required  to 
perform  various  opera- 
tions, starting  every- 
thing cold,  varies. 
Steaks,  from  four  to 
fifteen  minutes ;  chops, 
from  four  to  eight  min- 
utes ;  squab,  quail,  chick- 
en or  other  fowl,  from 
five  to  (en  minutes; 
toast,  from  one  to  two 
minutes  ;  baked  potatoes,' 
about  30  minutes. 


These  broilers  are  so  arranged  that  the 
grease  will  drip  and  drain  into  a  pan 
at  the  bottom. 


Toast  Stove  Hints 


ENTIRE  WHEAT  GRIDDLE  CAKES 

Mix  and  sift  l/2  cup  flour,  Ya  cup  en- 
tire wheat  or  graham -flour,  \y2  teaspoon- 
fuls  baking  powder,  iY2  teaspoonfuls 
sugar,  and  Ya  teaspoonful  salt.  Add  Y* 
cup  milk,  1  egg,  slightly  beaten,  and  y2 
teaspoonful  butter,  melted. 

Use  the  griddle  of  the  toaster.  Turn 
on  the  current,  allow  the  toaster  stove  to 
stand  until  the  griddle  gets  hot. 

Drop  the  batter  on  to  the  griddle  from 
the.  tip  of  a  spoon.  Cook  on  one  side 
until  delicately  brown,  then  turn  and 
cook  on  the  other  side. 


THE  NEW  BROILER    HOLDS  THE  MEATS  VERTICALLY 


Christmas  means  the  festival  of  the 
Nativity  of  Christ,  and  the  scene  of  the 
Nativity  has  been  placed  in  a  cave ;  over 
this  cave  has  been  erected  the  Church  of 
the  Nativity,  and  there  is  a  stone  slab 
with  a  star  cut  in  it  to  mark  the  spot 
where  the  Saviour  was  born.  The  ap- 
pearance of  the  miraculous  Star  of  Beth- 
lehem may  be  regarded  as  an  important 
feature  of  the  first  celebration  of  the 
Nativity,  and  the  angels'  song  has  been 
called  the  first  Christmas  carol. 

The  birth  of  Christ  was  fixed  at  the 
time  of  the  winter  solstice ;  thus  Christ- 
mas came  at  the  time  of  the  year  when 
the  most  celebrated  festivals  of  the  an- 
cients were  held  in  honor  of  the  return 
of  the  sun,  which  at  the  winter  solstice 
begins  gradually  and  apparently  to  as- 
cend in  the  horizon.  Northern  nations 
kept  a  festival  at  this  time,  called  Yule, 
which  was  a  mingling  of  much  feast- 
ing, dancing  and  religious  rites.  The 
Romans  had  festivals  with  apparently  the 
same  object  as  the  Yuletide  and  other 
nations  had  something  similar. 

The  Christmas  entertainments  of  King 
Arthur  were  princely  pageants,  and 
Christmas  at  York  was  kept  with  great 
joy  and  festivity.  The  round  table  was 
filled     with     jocund     guests,     minstrels, 


harpers,  jugglers  and  dancers.  Enor- 
mous log  fires  furnished  not  only  the 
necessary  warmth,  but  afforded  the  prin- 
cipal means  of  illumination.  William 
the  Conqueror  kept  the  Christmas  festi- 
val with  unusual  splendor,  and  Richard 
the  First,  that  king  of  great  strength 
and  courage,  made  magnificent  festivals 
abroad  with  other  potentates. 

One  of  the  earliest  illuminants  was 
the  torch,  a  stick  of  resinous  wood.  The 
torch  gave  but  a  fitful  and  wavering 
light,  but  it  was  a  standard  method  of 
illumination  for  some  time.  Sir  Walter 
Scott  gives  a  vivid  pen  picture  of  a  ban- 
quet hall  where  "behind  every  seat  stood 
a  gigantic  Highlander,  .  .  .  holding  in 
his  right  hand  his  drawn  sword  with  the 
point  turned  downwards  and  in  his  left 
a  blazing  torch  made  of  bog  pine." 

An  English  writer  states  that  if  you 
go  into  the  Duomo  late  on  Christmas 
Eve,  you  find  the  time  stained  alabaster 
and  dark  aisles  lit  up  with  hundreds  of 
wax  candles  over  seven  feet  high.  The 
massive  silver  lamps  suspended  across 
the  choir  are  all  ablaze,  as  is  also  the 
graceful  chandelier  in  the  center  of  the 
nave  that  glitters  like  a  cluster  of  stars 
from  dozens  of  tiny  glass  cups  with 
wick  and  oil  within.     In  the  solemn  and 


mysterious  gloom  you  pass  figures  of 
men  and  women  kneeling  in  devotion 
before  the  many  shrines.  There  is  no 
music,  but  a  deep  quiet  pervades  the  dim 
golden  domes  overhead  and  the  faintly 
lighted  transepts.  Stray  rays  of  light 
catch  the  smooth  surface  of  the  mosaics, 
which  throw  off  sparkles  of  brightness 
and  cast  deeper  shadows  beyond  the 
uncertain  radiance. 

Christmas  in  Naples  is  celebrated  by 
fairs,  bonfires,  and  fireworks.  The  shops 
on  the  most  famous  street,  flaming  in 
color,  are  filled  with  all  sorts  of  tempt- 
ing wares.  Throughout  Christmas  Eve 
a  great  crowd  of  men,  women  and  chil- 
dren throng  this  street,  which  is  nearly 
a  mile  in  length.  The  vendors  shriek  at 
the  top  of  their  voices,  praising  their 
wares  and  themselves,  and  then  with 
merry  peals  of  laughter  exhibit  their 
tricks  of  trade.  As  night  comes  on  the 
mirth  grows  uproarious,  fireworks  are 
let  off  at  every  street  corner,  flaming 
torches  carried  in  processions  illuminate 
the  streets,  rockets  rise  in  the  air,  col- 
ored lamps  are  hung  over  doorways,  and 
in  the  midst  of  the  blaze  of  light  the 
church  bells  announce  the  midnight  mass. 
Then  the  crowds  leave  the  fair  and  the 
streets  and  on  bended  knee  begin  to 
worship. 


In  America,  the  modern  home  is  bril- 
liantly illuminated  with  electric  lights 
and  decorated  with  holly  and  mistletoe. 
The  chief  feature  of  the  festivity,  the 
Christmas  tree,  is  decked  with  tiny  in- 
candescent lamps  that  are  entirely  safe 
and  free  from  the  dangerous  risk  that 
characterized  the  old  time  candle.  The 
little  electric  lamps  are  now  made  in  fan- 
tastic forms,  sometimes  in  the  shape  of 
fruits  or  animals,  even  the  figure  of  good 
St.  Nick  himself  being  utilized.  The  chil- 
dren gather  about  the  great  tree  laden 
with  pretty  and  ingenious  toys  and  ex- 
amine the  sparkling  treasures  with  out- 
bursts of  joy  and  childish  glee.  Then 
the  mother  seats  herself  at  the  piano  and 
plays  a  soft  prelude,  and  after  the  breath- 
less hush  of  a  moment,  the  childish  voices 
ring  triumphantly  in  (he  exquisite  Christ- 
mas carol : 

"It  came  upon  the  midnight  clear, 
That  glorious  song  ^\  old. 
From  angels  bending  near  tlu  earth. 
To  touch  thc-r  harps  01  gold."' 
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An  Ideal  Realized 


To  construct  an  apartment  with  all  the 
conveniences  of  a  house,  to  make  every- 
thing of  the  very  best,  to  make  house- 
keeping as  easy  as  possible  and  at  the 
same  time  to  produce  a  building  of 
beauty  that  perfectly  fulfills  these  pur- 


brine  pump,  while  the  house  pump  is  a 
triplex  installation. 

Four  large  apartments  and  an  English 
basement  are  built  around  a  fountain 
court  ornamented  with  flower  beds,  ter- 
race, vases,  backed  by  a  garden  wall 
covered  with  vines.  The  solid  bronze 
entrance  door  admits  one  to  a  harmoni- 


THE  BUCKINGHAM   CHANDLER  APARTMENTS 


poses  was  a  problem  which  has  been 
brought  to  a  successful  solution  and  an 
ideal  apartment  house  is  the  result. 

In  style,  this  new  apartment  is  English 
Renaissance  of  the  time  of  Charles  II. 
Good  taste  has  been  exercised  in  design- 
ing the  building  and  a  definite  attempt 
has  been  made  to  produce  a  structure 
that  will  grow  old  gracefully. 

Electricity  plays  a  most  important  part 
in  this  modern  apartment  building,  600 
amperes  of  current  being  used  and  five 
electric  motors  do  the  drudgery  and  the 
hard  work ;  one  motor  operates  the  elec- 
tric elevators ;  a  slow  speed  motor  runs 
the  ammonia  compressor  of  the  refriger- 
ating apparatus  in  the  basement,  -the 
vacuum  cleaner  is  motor  driven  and  the 


ous  hall  with  delicate  French  gray  marble 
walls  and  ornamental  plaster  ceiling. 
Very  handsome  electric  floor  standards 
afford  adequate  illumination  and  the 
electric  elevator  lifts  one  to  any  of  the 
main  floors  by  the  simple  pressure  of  a' 
button. 

The  rooms  show  that  special  care  and 
attention  have  been  given  to  an  arrange- 
ment that  is  most  convenient  for  enter- 
taining; four  large  openings  with  wide 
sliding  doors  make  four  rooms  practically 
open  into  one.  The  lavishness  in  electric 
light  outlets  for  electric  lamps,  floor 
standards  and  all  electrical  devices,,  is 
noticeable,  as  such  outlets  are  found  on 
nearly  every  baseboard.  "I  have  no- 
ticed," said  Mr.  Buckingham  Chandler, 
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who  planned  these  up- 
to-date  apartments,  "that 
if  there  are  only  two 
electric  light  outlets  in  a 
room,  they  are  never 
where  you  want  them,  so 
I  decided  to  have  plenty 
of  them  everywhere." 

Just  outside  the  din- 
ing   room    is    a    safety 
vault   for   holding   table 
silver,    tea    and     coffee 
sets.     It  is  built  into  the 
wall  and  protected  by  a 
paneled  door  to  which  is 
attached  an  electric  bur- 
glar     alarm.       Opening 
one     of     the     mirrored 
doors  at  the  end  of  the 
foyer  hall  a  wide  corri- 
dor leads  to  the  master's 
bedrooms.     The  first  door  leads  into  a 
room  that  is   oval   in  shape  with  large 
triple    mullioned    windows     facing    the 
fountain  court.    On  each  side  of  the  bed 
are   doors,   one   to  a   large   closet   with 
shelves,  drawers  and  hangers,  in  one  end 
of  which,  built  into  the  wall,  is  a  jewel 
safe  with  combination  lock.     The  door 
to  the  closet  is  connected  with  a  burglar 
system  controlled  by  a  concealed  switch, 
which   also   controls   the   vault    for   the 
table  silverware,  and  special  connections 
have  been  made  so  that  when  the  occu- 
pant of  the  apartment  is  away  for  the 
summer,  the  burglar  alarm  can  be  made 
to  ring  in  the  janitor's  apartment  if  pro- 
tecting doors  are  molested.    On  the  side 
of  the  bed  is  an  outlet  for  an  extension  of 
the  public  telephone. 

The  door  to  the  bathroom  has  a  full 
length  mirror  on  its  inner  side.  The 
solid  porcelain  tub  is  recessed  and  the 
walls  are  of  milky  white  glass.  The 
bathroom  also  has  its  telephone  from 
which  the  master  may  telephone  to  any 
of  the  four  stations  in  his  apartment,  to 
the  garage,  the  laundry,  the  boiler  room, 
the  janitor  and  the  entrance  hall  down- 
stairs. There  is  an  outlet  for  the  attach- 
ment of  an  electric  heater  or  luminous 
radiator. 


A  HARMONIOUS  HALL  OF  DELICATE  FRENCH  GREY  MARBLE 

The  kitchen  with  tile  floor  is  of  good 
size  and  shows  careful  planning  of  sinks 
and  stoves,  including  an  outlet  for  an 
electric  cooker.  In  the  butler's  pantry 
there  is  a  special  radiator  for  warming 
plates,  also  a  connection  so  that  in  sum- 
mer, with  the  heat  off,  the  plates  can  be 
warmed  by  electricity.  The  entire  serv- 
ice quarters  can  be  shut  off  from  the 
balance  of  the  apartment  by  closing  the 
dining  room  pantry  door  and  the  door 
from  the  rear  corridor  to  the  service 
dining  room.  The  laundries  are  on  the 
upper  floor  so  that  no  odor  of  washday 
can  penetrate  to  the  apartments  below. 
There  are  seven  large  individual  laun- 
dries each  with  its  laundry  tubs,  clothes' 
dryer  ventilated  to  roof,  and  a  number 
of  electric  outlets  for  the  attachment  of 
electric  washing  machines  and  irons. 

In  every  possible  way  the  electric  cur- 
rent has  been  utilized  in  this  ideal  apart- 
ment building,  not  only  for  artistic 
illumination,  but  for  cooking,  sweeping, 
cleaning,  washing,  ironing  and  all  the 
homely  housekeeping  tasks.  A.s  woman 
becomes  emancipated  more  and  more 
from  the  drudgery  of  housekeeping,  she 
becomes  more  and  more  an  artistic  home- 
maker  through  the  practical  applications 
oi  the  electric  current. 


unior^ecnon 


Training  Youth  for  the  Electrical  Age 


Board  a  Van  Buren  street  car  in  Chi- 
cago's "Loop  District"  some  morning 
about  eight  o'clock  and  ride  west.  If 
the  car  is  not  hindered  by  traffic,  you  will 
reach  Oakley  Boulevard  in  time  to  see 
scores  of  boys  and  young  men  with  school 
paraphernalia  entering  an  imposing  four 
story  building  upon  the  northeast  cor- 
ner— the  R.  T.  Crane  Technical  High 
School. 

There  is  a  spirit  of  eagerness  and  pleas- 
ure about  these  young  fellows  often 
found  lacking  in  the  student  of  the  ordi- 
nary high  school,  and  the  reason  for  this 
contrast  is  readily  found  once  the  visitor 
is  inside  the  building. 

The  students  here  "learn 
by  doing,"  and  this  is  im- 
pressed most  emphatically 
upon  the  visitor  in  the 
school's  electrical  labora- 
tory. 

One  desire  of  the  insti 
tution  is  to  teach  the  boys 


to  use  their  hands  as  well  as  their  heads, 
but  as  one  instructor  puts  it,  "We  en- 
deavor to  keep  the  head  a  long  way  in 
advance  of  the  hand." 

One's  first  impression  of  the  electrical 
laboratory,  which  is  located  on  the  third 
floor,  is  formed  at  the  doorway — a  place 
for  the  hands  to  work.  At  the  benches 
around  two  sides  of  the  big  room  30 
students  may  work  at  one  time.  Both 
alternating  and  direct  current  are  at  the 
service  of  each  pupil,  who  controls  his 
supply  by  switches  independently  of  other 
students. 

Voltmeters,  ammeters,  lampboards,  va- 
rious types  of  lamps,  etc.,  are  at  hand, 
while   drills,   lathes,   and  punch   presses, 
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each  electrically  driven,  are  scattered 
about.    A  student  over  yonder  is  using 
a  coil  winding  machine  in  winding  the 
wire  upon  a  small  bell  ringing  trans- 
former which  he  is  building.    Another 
is  drilling  the  metal  of  a  partly  built 
electric  pressing  iron.     Elec- 
tric toasters,  disk  stoves,  plate        ^P"N 
warmers,    curlers,    and    other        f^  «  a 
home      devices      are 
made  by  the  students, 
but  these  are  not  un- 
dertaken until  the  pu- 
pil   understands    how 
to  make  his  own  cal- 
culations. 

The  body 
of  the  toast- 
ers is  con- 
structed o  f 
asbestos 
board,  while 
the  metal  legs 
and  f  ratne- 
w  o  r  k  are 
made  by  the 
students  i  n 
the  foundry  and  machine  shop.  Nichrome 
wire  is  used   for  the  heating   elements, 


A     LIFTING     MAGNET     AND     THE 
STUDENT    BUILDERS 


and     a     finished     toaster     may     readily 
rank  as  to  efficiency  and  finish  with  its 


THE  STUDENTS  LEARN  BY  DO- 
ING. ALL  THESE  ELECTRICAL 
DEVICES  WERE  MADE  BY 
THEM  AND  EACH  IS  ALLOWED 
TO  TAKE  HOME  THE  PROD- 
UCTS OF  HIS  SKILL 


ially  made  cousin. 

acii    article    made    is 

taken  home  by  its  builder 

ami  in  many  instances  it 
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is,  with  the  students'  knowledge  of  elec- 
tricity, a  direct  cause  of  the  adoption  of 
electricity  in  the  home.  In  iact,  students' 
homes  have  been  wired  for  electricity 
that  before  knew  only  oil  or  gas  illumina- 
tion. 

Hand  in  hand,  but  always  a  little  ahead 
of  the  construction  work,  is  the  theoret- 
ical. For  each  semester  of  a  year  in  the 
laboratory,  there  are  arranged  20  subjects 
for  investigation,  so  that  at  the  close  of 
the  year's  work  the  student  has  come  in 
touch  with  the  electrical  field  at  40  points. 

One  of  the  aims  of  the  school  is  to 
assist  the  apprentice  learning  a  trade  to 
obtain  theory  as  he  works  out  his  appren- 
ticeship on  the  outside.  While  the  ap- 
prentice electrician,  for  example,  may  be 
getting  along  well  with  the  manual  work, 
a  certain  amount  of  practical  theory  scat- 
tered along  enables  him  to  come  through 
a  better  master  of  his  trade.  In  this 
regard  the  school  is  extending  its  efforts 
to  the  apprentices  of  Jabor  bodies  with 
excellent  results. 

With  the  students  from  this  and  other 
similar  schools  going  out  with  an  intelli- 
gent knowledge  of  the  service  that  elec- 
tricity may  render,  the  more  extended  use 
of  this  energy  will  surely  follow. 


Electric  Star  of  Bethlehem 


For  Christmas  entertainments  it  is 
sometimes  desired  to  make  use  of  a  large 
star,  the  light  from  which  can  be  regu- 
lated so  that  it  can  be  increased  or  di- 
minished at  pleasure. 

The  star  here  illustrated  is  made  of 
sheet  metal  or  asbestos  board,  is  24  inches 
from  tip  to  tip,  eight  inches  in  diameter 
at  the  inner  points  and  five  inches  deep 
inside.  Five  lamp  sockets  may  be  fitted 
'into  holes  through  the  back  of  the  star, 
the  sockets  holding  them  in  place  when 
screwed  on.  A  better  construction  is  to 
use  a  Federal  clamp  socket  to  hold  the 
lamps. 

The  sockets  are  connected  in  multiple. 
One  lead  connects  to  one  side  of  the 
lighting  circuit  and  the  other  goes  to  a 
binding  post   (C)   on  the  dimmer.     The 


open  face  of  the  star  is  covered  with 
tracing  cloth  or  other  similar  white  ma- 
terial and  the  inside  of  the  star  is 
painted  a  glossy  white  to  light  up  the 
tips  of  the  rays. 

The  dimmer  consists  of  about  800  feet 
of  very  fine  copper  wire,  not  larger  than 
No.  36,  and  uninsulated,  wound  closely 
together  on  an  asbestos  rod  two  inches  in 
diameter.  This  rod  is  mounted  on  a 
frame  and  one  end  of  the  fine  wire  con- 


STAR    OF    BETHLEHEM 

nects  to  the  binding  post  (C).  The  other 
end  of  the  fine  wire  is  fastened  to  the 
rod  with  a  tack.  The  frame»of  the  dim- 
mer has  two  slide  bars  (K)  nailed  on 
top,  and  the  sliding  block  (B)  moves 
along  these  bars.  This  block  has  a  strip 
of  spring  copper  fastened  to  it  that  is 
bent  down  so  it  touches  the  wire  on  the 
stick,  lightly  but  positively.  The  other 
wire  from  the  main  circuit  is  connected 
to  this  copper  spring. 

Set  the  block  at  the  end  of  the  dimmer 
away  from  the  binding  post.  Turn  on 
the  current.  Then  move  the  block 
slowly  along  toward  the  other  end,  mak- 
ing sure  that  the  spring  touches  the  wire 
all  the  time.  Do  not  bear  on  so  hard  as 
to  move  the  coils  of  wire.  As  the  block 
is  moved  along  the  slides,  the  resistance 
in  the  circuit  is  lessened  by  cutting  out 
the  coils  of  fine  wire  and  the  lamps  will 
begin  to  glow  faintly.  The  closer  to  the 
binding  post  the  block  is  moved  the 
stronger  the  lights  will  become. 

If  this  apparatus  is  used  in  a  darkened 
auditorium  while  a  solo  centering  around 
the  Star  of  Bethlehem  is  sung  the  effect 
will  be  striking:. 
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Unique  Ammeter 

The  ammeter  I  am  about  to  describe  is, 
as  far  as  I  am  able  to  ascertain,  entirely 
original.  Although  the  diagram  is  suf- 
ficiently explanatory,  I  trust  a  few  words 
of  elucidation  will  not  be  amiss.  The 
one  I  constructed  consists  of  a  jelly  jar, 


C-  J/iding  Pod 


Top  of  Gpenet  Celh 


Binding fhsts 


UNIQUE   AMMETER 

the  top  of  a  Grenet  (bichromate  of  pot- 
ash) battery  cell,  a  five  ohm  coil  of  wire 
and  a  telephone  diaphragm.  To  the  slid- 
ing rod,  screw  on  the  five  ohm  coil,  which, 
if  obtained  from  a  telegraph  sounder,  will 
have  a  hole  in  it  tapped  for  an  8/32 
screw.  Lead  out  the  terminals  of  the 
coil  through  the  medium  of  two  flexible 
wires,  to  the  two  binding  posts  on  the 
battery  top  in  the  neck  of  the  jar.  Place 
the  diaphragm  in  the  jar. 

Now  calibrate  the  ammeter  by  compar- 
ing to  a  standard  ammeter  in  the  follow- 
ing manner:  Pass  a  current  of  say  one 
ampere  through  the  coil,  and  by  sliding 
the  rod  on  which  the  coil  is  mounted  up 
or  down,  as  the  occasion  may  require,  a 
position  will  be  found  where  the  solenoid 
just  attracts  the  iron  diaphragm.  Mark 
the  position  on  the  rod  by  filing  a  notch 
in  it.  Repeat  the  operation  using,  two, 
three,  etc.,  amperes  up  to  ten.  You  will 
now  have  an  ammeter  that  is  cheap  and 
measures  up  to  ten  amperes  with  a  fair 
degree  of  accuracy. 


'•  Of  course  any  departure  from  my 
method  which  the  ingenuity  of  the  ex- 
perimenter may  suggest  is  permissible, 
providing  the  fundamental  principle  is 
adhered  to. — Maurice  Rubin. 


Another  Explanation  of  the 
Static  Trick 

In  the  October  issue  of  this  magazine 
appeared  an  article  entitled  "An  Inter- 
esting Trick  With  Static."  This  was 
contributed  by  Charles  Ollson,  and  gives 
his  theory  of  a  phenomenon  of  the  re- 
pulsion of  particles  of  dust  floating  on 
water  by  the  finger  previously  rubbed 
through  the  hair.  This  repulsion  he  at- 
tributed to  static  electricity.  Another  ex- 
planation is,  however,  presented  by  S.  L. 
Nash,  of  Chesley,  Ontario,  Canada. 

"The  true  cause  of  this  effect  is  the 
change  of  the  surface  tension  of  the 
water,  caused  by  a  very  small  quantity  of 
natural  oil  from  the  hair,  the  same  oil 
that  soils  hat  and  cap  bands.  To  prove 
this  theory,  use  a  smooth,  round  metal 
rod  in  place  of  the  finger;  the  effect  is 
just  the  same,  although  the  rod  will  not 
retain  a  charge  of  static  if  held  in  the 
hand,  as  it  acts  as  a  ground  unless  a 
person  is  insulated  from  the  floor  by 
some  means. 

"Next  obtain  a  small  round  stick  of 
sealing  wax,  about  six  or  eight  inches 
long,  then  try  the  effect  on  the  dust  and 
water  before  and  after  charging  the  wax 
with  electricity.  The  wax  can  be  charged 
when  dry  by  rubbing  with  a  piece  of  silk. 
It  is  very  interesting  to  try  the  effect 
on  the  dust  and  water  when  the  finger 
is  moistened  with  ether,  alcohol,  coal  oil 
or  gasoline,  etc." 

New  York  Telephone  Directories 

It  will  take  a  force  of  more  than  400 
men  to  deliver  the  fall  edition  of  the 
New  York  telephone  directory,  which 
consists  of  1,385,000  copies.  Each  sub- 
scriber will  receive  two  books,  the  city 
and  suburban  directories.  About  one 
million  of  these  directories  will  he  de- 
livered by  hand. 


Down  Rue  de  PEtoile  to  the  City  of  Toys 

By  EDWARD  LYELL  FOX 


Turn  off  the  pebbled  boulevards  of 
Paris  and  go  down  Rue  de  l'Etoile.  Past 
a  block  of  low  tin  roofed  houses  you  will 
walk;  past  a  canopied  street  market 
where  stout  dames  bend  over  bins  of 
vegetables;  past  a  little  dark  walled 
church  whose  tiny  translucent  windows 
give  out  no  brilliance  to  the  sun ;  past 
a  dreary  length  of  frame 
houses — and  then  you 
come  to  the  City  of  Toys. 

Here  in  little  shops  they 
are  being  created,  dolls 
waiting  for  the  brush  that 
will  give  their  faces  the 
color  of  flesh,  soldiers 
waiting  for  uniforms  to 
be  painted  on,  houses  un- 
roofed, locomotives  need- 
ing wheels — many  types 
of  toys  made  in  this  quaint 


corner  and  stopping  there  look  within, 
you  will  also  realize  that  electricity  has 
entered  another  province — become  a 
mighty  force  in  the  City  of  Toys. 

When  I  tried  to  enter  this  building  a 
white  haired  man  rose  from  a  chair  and 
barred  my  way.  In  just  such  a  way,  it 
occurred    to    me,    the    Ancient    Mariner 


DOLL  HEADS 
THAT  HAVE 
BEEN 
THROUGH 
THE   ELECTRIC 
FURNACE 


A  GLIMPSE   OF   WHERE  THE  DOLLS  ARE  MADE 


section  of  Paris.  And  as  you  pass  from 
window  to  window,  and  peering  in  see 
parents  and  children  bent  over  their 
tasks,  you  know  for  the  first  time  that 
toys  are  made  only  with  extreme  trouble. 
And  if  you  walk  on  a  little  further  and 
come   to   an   old   brick   building  on   the 


must  have  stayed  the  Wedding  Guests. 

"You  cannot  go  in  there,"  he  said  in 
French,  his  voice  cracking. 

We  asked  him  why.  But  he  only  shook 
his  head  with  all  the  stubborness  of  old 
men.  Then  our  guide  said  something  to 
him.     They  began  jabbering,  gesticulat- 
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ing.  For  a  moment  I  was  afraid  the  old 
man  would  be  taken  with  a  stroke,  so 
agitated  did  he  become.  Then  as  sud- 
denly he  calmed,  and  drawing  himself  up 
to  his  pitiful  four-score-year-old  height 
he  said,  as  a  Marshal  might  have  said : 

"You  may  come  in.  I,  Jacques  Voisin, 
say  so.  For  years,  almost  after  I  left 
the  school,  I  have  been  the  guardian  of 
the  secrets  of  this  workshop.  Without 
my  word  no  one  could  enter.  It  was 
necessary  because  the  Germans  (he  made 
a  grimace}  were  stealing  our  methods 
and  copying  our  toys.  You,  though,  are 
not  German.     You  may  enter." 

Within  we  saw  a  place  of  confusion — 
a  low  ceilinged  room  whose  windows  at 
the  other  end  bore  the  stains  and  dirt  of 
a  generation.  Later  we  learned  that  the 
frames  were  nailed  down,  that  the  only 
air  freshening  the  place  came  through 
the  little  square  paned  windows  of  the' 
street.  So  we  stood  watching  and  no- 
one  seemed  to  notice  us.  They  were  all 
too  busy.  Black  eyed,  black  haired,  smil- 
ing little  children  of  the  Paris  slums  they 
were — children  for  whom  the  illusion  of 
Christmas  had  long  been  broken  by  the 
very  nature  of  their  work  ;  older  children, 
too,  sad  faced,  white  haired  and  wan, 
some  of  them  60  years  old,  but  just  as 
young  in  thought  as  that  unhappy  day 
when  they  had  been  taken  from  the  kin- 
dergarten. 

The  foreman,  a  short,  pudgy  man  with 
a  pointed  beard,  came  to  meet  us.  Our 
guide  explained  our  visit  and  the  fore- 
man smiled  a  welcome. 

"Oh,  you  want  to  see  how  we  make  the 
toys,  do  you  ?"  he  exclaimed.  "You  want 
to  write  something  about  them?  Very 
well.    AllezV* 

Saying,  he  took  us  up  a  flight  of  stairs, 
explaining  as  we  felt  the  boards  creaking 
beneath  our  feet  that  the  room  we  had 
just  left  was  the  finishing  room. 

"There,"  he  said,  "is  where  the  paint- 
ing is  done." 

Finally  he  stopped  before  a  door — a 
heavy  oaken  door,  as  thick  and  as  slow 
swinging  as  the  door  of  a  safe.     Moving- 


back  noiselessly,  it  permitted  us  to  enter 
a  long  narrow  room.  Instantly  the  clat- 
ter of  machines  smote  the  ear.  A  motor 
was  moaning  in  a  corner.  A  cobwebbing 
of  black  wires  hung  from  the  ceiling,  fall- 
ing in  strands  to  each  bench.  And  be- 
side them  stood  men,  aproned  in  black 
leather- — stolid  faced  men  unlike  the 
Frenchmen  you  see  in  cartoons,  pipe 
smoking  automatons  who  ever  so  often 
fed  a  shining  piece  of  metal  to  the  ma- 
chines, and  watched  it  cut  along  the  out- 
lines of  a  pattern. 

So  were  the  sides  of  electric  cars,  tops, 
stations,  fire  houses  and  a  score  of  other 
toys  made.  So  did  a  square  of  bright 
tin  become  the  engineer's  cab,  pierced 
for  windows.  So  was  another  sheet  cut 
and  rolled  into  the  shape  of  a  boiler.  So 
did  the  electric  top  obtain  its  disk-like 
surface.  So  were  trolley  poles  made 
from  sticks  of  bare  alloy. 

"That  is  the  most  important  room  in 
our  factory,"  explained  the  foreman. 
"That  is  where  the  toys  are  shaped.  Up- 
stairs is  another  room  where  they  are 
joined,  put  together.  Downstairs  they 
are  painted  and  shipped." 

Then  we  asked  him  if  they  made  many 
electrical  toys,  and  he  said : 

"That's  all  those  men  are  doing,  cut- 
ting out  the  pieces  for  electrical  toys. 
They  are  very  popular  this  year.  They 
are  cutting  into  the  business  of  the  Ger- 
mans (at  which  he  made  a  grimace  the 
same,  I  swear,  as  old  Voisin's).  We  are 
making  electric  toys  much  better  than 
the  factories  at  Nuremberg.  Yes,  that 
is  what  we  call  our  electric  room — elec- 
tric machines  to  make  electric  toys.  Odd 
coincidence,  isn't  it?" 

"But  the  dolls?  Do  you  make  them. 
too?"  I  asked. 

By  way  of  reply  he  beckoned.  I  fol- 
lowed him  up  another  flight  of  stairs. 
There  were  two  doors.  He  opened  the 
one  that  was  closed.  Through  the  other 
we  saw  all  stacked  up  on  racks  electric 
locomotives,  tops,  telephones,  telegraph 
instruments,  all  pieced  together  and  only 
waiting    the    painter's    brush.      .And    like 
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the  other  it  was  a  very  dirty,  dusty  odor- 
ous room. 

Then  we  caught  a  glimpse  of  where 
the  dolls  were  made — a  glimpse  sharp- 
ened by  contrast.  For  through  the  just- 
opened  door  we  saw  a  little  room,  its 
walls  and  ceiling  painted  white,  its  win- 
dows fresh  and  clean,  its  floors  free  from 
dust — a  room,  it  seemed,  like  some  quaint 
inn  of  the  chateau  country.  And  there 
the  dolls  were  being  joined  together  and 
dressed.  On  the  shelves  were  large 
pasteboard  boxes,  filled  with  different 
articles  of  apparel — French  apparel, 
dainty  and  new.  In  one  box  we  saw 
tiny  shoes,  in  another  hats,  in  another 
dresses. 

And  such  is  the  factory  on  the  Rue  de 
l'Etoile,  the  place  whence  come  many  of 
the  electric  toys — the  place  where  elec- 
tricity is  able  to  bring  Christmas  to  the 
children. 

This  year  it  is  estimated  that  $5,000,000 
worth  of  toys  were  imported  from  France 
alone.  And  it  is  safe  to  say  that  the 
biggest  bill  will  be  against  those  run  by 


electricity.  For,  not  only 
are  they  excessively  pop- 
ular, but  their  prices 
bring  them  within  the 
reach  of  all. 

I  happened  to  be  walk- 
ing on  Fifth  Avenue  the 
other  day  and  a  fashion- 
able toy  store  attracted 
my  attention.  I  stopped 
and  looked  in  the  win- 
dow. I  saw  a  train  of 
electric  cars,  and  looking 
closer  I  tried  to  assure 
myself  that  they  were  of 
the  identical  pattern  that 
I  had  seen  being  manu- 
factured on  the  Rue  de 
l'Etoile.  Later  the  man- 
ager took  me  around  the 
store,  explained  the  dif- 
ferent types  of  electric 
toys  and  showed  the 
wonderful  detail  with 
which  they  were  made. 
He  showed  me  locomo- 
tives like  the  steam  cabs  in  shape,  but 
run  by  current.  He  showed  me  an  elec- 
tric cab,  an  exact  imitation  of  those  used 
on  the  New  York  Central's  suburban 
service.  He  told  me  that  they  could  be 
run  with  dry  batteries  or  from  a  house 
current  (direct  or  alternating).  When 
the  house  current  is  used,  though,  the 
reducer  has  to  be  employed.  For  no 
volts  a  reducer  costs  $6,  for  220  volts 
$1.50  more. 

He  gave  me  his  price  list.  Glancing 
through  it  I  saw  that  an  electric  train 
can  be  bought  for  as  low  as  $8.50.  A 
locomotive,  a  tender  and  two  cars  with 
an  oval  track  can  be  obtained.  I  saw, 
too,  that  a  $65  train  was  equipped  with 
an  electric  cab  that  had  three  pairs  of 
driving  wheels.  Not  only  that,  one  could 
buy  third  rail  "pay-as-you-enter"  cars 
and  overhead  trolleys  with  control 
switches  and'  batteries. 

He  showed  me  a  special  room  in  which 
an  electric  train  was  exhibited.  It  was 
a  sort  of  reception  hall  for  customers 
who  bought  on  a  big  scale.     On  a  huge 
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table  in  the  center  lay  a  perfect  railroad 
system — a  tunnel,  a  terminal,  grade  cross- 
ings, bridges,  semaphores,  block  signals, 
switches,  round  houses — I  forget  what 
all.  I  noticed  the  little  third  rail,  the 
storage  batteries  hidden  behind  a  tin 
landscape.  I  saw  the  current  turned  on 
and  the  train  go  whirling  through  its 
toy  world.  I  saw  it  stop  to  take  on  pas- 
sengers, to  take  on  water — which  ap- 
peared rather  incongruous,  since  the 
power  was  electricity  rather  than  steam. 
I  imagined  children  clapping  their  hands 
at  the  sight  of  it.  But  they  would  have 
to  be  children  of  very  well-to-do  fathers, 
for  the  whole  system,  I  was  told,  cost 
$175- 

But  there  were  other  electrical  toys 
within  the  reach  of  almost  all.  I  saw 
the  electric  top — a  small  motor  upon 
whose  vertical  axle  colored  disks  were 
placed.  Then  the  motor  began  to  run, 
and  whirling  around,  the  disks  produced 
the  constant  colored  confusion  of  a 
great  pinwheel.  Also,  I  was  told,  that 
with  the  battery  the  price  of  this  top 
was  only  a  dollar.  Near  it  lay  an  elec- 
tric telegraph  outfit,  a  sender  and  a  re- 
ceiver on  the  same  block  of  wood.  And 
that  with  a  battery  cost  only  $2.50.  There 
was  a  thing  called  an  "electric  thriller." 
This  cost  a  dollar  and  the  current  was 
generated  by  the  turning  of  a  crank. 

There  was  a  wonderful  contrivance 
that  was  called  the  "Electric  Ques- 
tioner." When  the  key  on  the  left  part 
of  the  board  was  placed  on  a  question 
a  pointer  on  the  right  side  was  run  along 
a  series  of  pins.  When  the  pointer  came 
in  contact  with  the  pin  of  the  right  an- 
swer a  connection  was  made  and  a  bell 
rang. 

And  so  are  they  in  all  the  big  toy  stores 
■ — electric  toys  attracting  the  most  atten- 
tion, inciting  the  most  curiosity.  New 
York  is  the  distributing  center.  From 
Europe  come  the  different  playthings, 
from  Paris,  from  Nuremberg.  Salesmen 
begin  to  put  them  on  the  market  with 
New  Year's  Day — almost  a  year  before 
Christmas.    Toy  jobbers  tell  me  that  con- 


cerns of  the  Pacific  coast  are  the  first  to 
order.  They  have  their  goods  shipped 
early  in  spring,  going  by  the  all  sea  route 
so  as  to  save  railroad  tolls.  Other  con- 
cerns begin  to  buy  late  in  spring.  By 
July  most  of  them  have  their  stock  of 
Christmas  toys — the  toys  electrically 
made  and  electric  themselves  such  as  we 
saw  the  tired  people  working  upon  in  the 
Rue  de  l'Etoile. 


Electric  Light  for  Birds 

It  has  been  found  by  the  authorities  of 
many  zoological  parks  that  one  of  the 
difficulties  in  maintaining  their  aviaries 
is  the  providing  of  a  proper  environment 
for  birds  brought  from  the  tropics. 

To  warm  the  air  to  a  tropical  tempera- 
ture is  not  enough.  The  birds  demand 
light  as  well  as  heat.  Many  of  them  in 
their  native  homes  are  accustomed  to 
feed  at  sunrise  and  again  just  before 
sunset,  and  their  habits  in  this  respect 
are  seriously  disturbed  by  the  shortness 
of  the  winter  days  in  Northern  climes. 

It  has  been  found  beneficial  to  keep 
aviaries  containing  tropical  birds  bril- 
liantly illuminated  in  the  daytime  with 
electric  light  from  six  o'clock  in  the 
morning  to  six  in  the  evening,  thus 
closely  imitating  the  duration  of  day- 
light to  which  they  are  accustomed  in 
their  natural  habitat.  The  result  is  that 
they  feed  in  the  normal  way,  live  longer 
and  remain  in  better  condition. 


Why  Thunder  Is  So  Loud 

Experiments  by  Professor  Trowbridge, 
of  Harvard,  have  shown  that  the  as- 
tounding noise  of  a  lightning  discharge 
is  largely  due  to  the  dissociation  of  water 
vapor,  through  the  explosion  of  the  hy- 
drogen and  oxygen  gases  produced  by 
such  dissociation.  In  his  mimic  lightning 
experiments  Trowbridge  has  produced  a 
torrent  of  huge  electric  sparks.  The 
noise  of  the  discharge  was  so  groat  that 
the  operator  was  obliged  to  stop  his  ears 
with  cotton  and  then  wrap  a  heavy  cloth 
around  them. 
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60,000  Meter  Wave  Now  Possible 


M.  Bethenod  is  the  chief  engineer  of 
the  new  Radio  Electric  Wireless  Com- 
pany, which  works  his  patent.  As  an 
inventor  he  was  unwilling  to  write  about 
it,  but  as  a  director  of  the  company 
he  said  the  invention  was  not  an  improve- 
ment on  the  apparatus  system  of  commu- 
nication, but  the  discovery  of  a  new  prin- 
ciple of  wireless.  All  scientists,  he  said, 
had  been  searching  for  a  long  time  for 
a  sparkless  wireless.  Some  had  suc- 
ceeded, notably  the  American,  Alexander 
Anderson,  but  the  machines  thus  made 
are  high  frequency  alternators,  with 
which,  contrary  to  the  statement  in  the 
press,  the  Bethenod  system  has  absolutely 
nothing  to  do. 

M.  Bethenod's  apparatus  is  in  two 
parts,  the  machine  and  the  antennae  both 
being  special.  The  spark  is  suppressed 
and  the  oscillation  produced  by  special 
machinery.  An  important  point,  which 
was  the  inventor's  real  object,  is  the  pro- 
duction of  very  long  waves'.  The  diffi- 
culty with  the  present  wireless  is  the 
short  wave,  with  whose  progress  all  other 
short  waves  in  the  atmosphere  interfere. 
Long  waves  are  not  troubled  by  the  short 
ones.  The  longer  a  wave  is,  the  less  it 
deteriorates.  The  very  long  waves 
emitted  by  Bethenod's  apparatus  are  said 
to  be  completely  independent  of  the  phe- 
nomena of  Nature. 

Furthermore,  the  short  waves  cannot 
be  measured  mathematically.  One  can 
be  measured,  perhaps,  but  the  next  one 
cannot,  owing  to  the  depressions.  Bethen- 
od's waves  are  all  measured  mathe- 
matically. Before  launching  a  wave  he 
knows  its  mathematical  measure,  for  he 
is    a   mathematician    before    everything. 

Between  Paris  and  Brussels  he  used  the 


existing  supports  of  masts  and  then,  after 
testing  the  antennae,  sent  an  experimental 
2,000  meter  wave.  He  next  used  an 
apparatus  which  allowed  a  20,000  meter 
wave.  He  measured  the  waves  and  found 
them  to  be  exactly  what  he  had  expected. 
He  found  communication  by  the  long 
wave  better  than  by  the  short  one,  and 
it  is  important  to  note  that  the  long  wave 
was  obtained  with  the  same  antennae  and 
supports ;  that  is  to  say,  at  the  same  ex- 
pense, as  the  short  one.  He  was  so  satis- 
fied with  the  results  that  he  ordered  ma- 
chinery of  high  power,  and  hopes  to  be 
able  to  communicate  from  Paris  to  Amer- 
ica, using  60,000  meter  waves. 

Can  M.  Bethenod's  wireless  messages 
be  intercepted? 

Other  stations  will  not  interfere  be- 
cause of  their  length,  but  if  a  post  wishes 
to  intercept  a  message  that  can  easily 
be  effected.  Secrecy  of  transmission  is 
a  separate  problem. 


The  Wireless  Season 


The  best  season  of  all  the  year  for  the 
wireless  man  is  here — the  season  of 
clear,  crisp  nights,  when  the  faint  signals 
from  far  away  are  clearly  heard  in  the 
wireless  'phones,  and  when  the  operator's 
mind  is  not  confused  by  the  unpleasant 
rasping  noise  of  static. 

During  the  last  two  or  three  months 
probably  every  one  of  the  thousands  of 
wireless  enthusiasts  in  our  country  has 
been  improving  his  outfit,  or  adding  to  it, 
having  in  mind  the  coming  months  which 
are  especially  suited  for  long  distance 
work.  Remembering  the  wonderful  work 
of  many  stations  last  winter,  it  is  safe  to 
say  there  is  not  an  amateur  on  the  Pacific 
coast  who  will  be  satisfied  with  any  rec- 
ord short  of  Colon,  Panama,  while  every 
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eastern  amateur  is  probably  looking  for- 
ward to  copying  the /wonderful  new  sta- 
tion at  the  Mare  Island  Navy  Yard,  near 
San  Francisco,  Calif. 

But  the  amateur  is  not  alone  in  his  ex- 
pectations. In  a  few  weeks  the  great  ioo 
kilowatt  installation  at  Washington, 
D.  C,  will  be  completed.  Great  results 
are  also  expected  from  the  new  army  sta- 
tion at  San  Antonio,  Texas.  Regular 
communication    between    Honolulu   and 


the  Atlantic  Coast  is  expected,  via  Mare 
Island,  Calif.,  and  Key  West,  Fla. 

The  Marconi  Company's  chain  of  sta- 
tions around  the  world  will  be  well  under 
way  during  the  coming  winter. 

Surely  there  are  great  pleasures,  and 
perhaps  surprises  in  store  for  the  wire- 
less enthusiast  during  the  coming 
months.  Here  is  hoping  that  our  fondest 
expectations,  and  more,  will  be  fully 
realized. 


BRITISH  SOLDIERS  USING  WIRELESS 
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WIRELESS  IN  THE   MANOEUVRES  OF  THE  BRITISH  ARMY  NEAR    WINDSOR   ON   THE   THAMES 

sor  on  the  Thames.  The  equipment  here 
shown  and  similar  ones  were  used  to  keep 
the  infantry  detachments  In  touch  with 
each  other  as  they  met  the  onslaughts 
of  the  enemy,  British  cavalry.  The  col- 
lapsible mast  is  nearly  ready  to  be  shot 
up  into  the  air,  the  soldier  on  the  left 
giving  his  attention  to  the  antenna  and 
the  lead-in. 


It  will  not  be  the  fault  of  training  and 
preparation  should  wireless  telegraphy 
fail  to  play  its  part  in  modern  warfare, 
for  every  nation  of  accountable  fighting 
strength  is  making  use  of  it  in  the  "prac- 
tice wars"  of  its  army.  An  illustration 
of  the  attention  given  it  is  shown  in  the 
accompanying  picture  taken  at  the  ma- 
neuvers of  the  British  army  near  Wind- 
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Detector  for  Portable  Set 


The  following  is  a  description  of  a 
detector  stand  for  use  with  portable  sets. 
Hard  rubber  or  fiber  is  preferably  used 
for   the   base,    which    measures   2   by    3 


FIG.  1.   SIDE  AND  REAR  ELEVATIONS  OF  COM- 
PLETE DETECTOR 

by  ^2  inches,  all  holes  being  drilled  as 
in  Fig.  1.  The  upright  (A)  and  the  arm 
(B)  are  of  y^  inch  square  brass  rod  1^2 
and  23/2  inches,  respectively.  The  top  of 
the  upright  (A)  is  cut  in  a  1800  arc  or 
semicircle,  while  one  end  of  the  arm  (B) 
is  milled  in  the  same  way.  A  hole  is 
drilled  and  tapped  one-half  inch  from  the 


FIG.     2.       DETAILS     OF    MINERAL     CUP,     UPRIGHT 
AND   ARM 

top  of  the  standard  to  take  the  elevating 
screw  (C),  while  the  bottom  is  drilled 
for  a  base  screw.  A  small  hole  is  drilled 
in  the  relative  position  shown  in  Figs.  1 
and  2  and  designated  by  (F),  to  take  a 
small  pin.  A  slot  as  shown  in  Fig.  2  is 
now  cut  in  the  top  of  "^  upright  to  take 


the  arm  (B).  One-quarter  inch  from  the 
outer  end  of  (B)  a  hole  is  drilled  to  take 
the  tension  screw  (D).  A  small  hole  is 
drilled  crosswise  in  the  opposite  end,  of 
sufficient  size  to  allow  the  pin  to  pass 
through  easily.  This  is  not  the  case,  how- 
ever, in  the  upright,  for  the  pin  should 
fit  tightly. 

The  end  of  the  arm  through  which  the 
pin  passes  is  milled  as  shown  in  Fig.  2, 
so  that  it  fits  loosely  in  the  slot  cut  in  the 
upright.  The  pin  forms  a  joint  which 
allows  (B)  to  revolve  around  (A).  The 
cup  (E)  is  turned  from  one  inch  brass 
and  is  composed  of  two  parts,  Fig.  2,  the 
cup  which  contains  the  crystal,  and  the 
cap  which  holds  the  crystal  in  place.  The 
cup  is  turned  to  yi  inch  outside  diameter 
and  y2  inch  inside  diameter  and  is  l/2 
inch  high.  It  is  threaded  to  within  )/% 
inch  of  the  bottom.  The  cap  measures 
1  inch  (outside  diameter)  and  is  turned 
to  the  proper  size  for  threading  on  the 
inside  to  fit  the  cup.  A  rim  is  turned  on 
the  top  of  the  cap  as  shown,  Fig.  2.  A 
hole  is  drilled  and  tapped  slightly  off 
center  in  the  base  so  that  the  spring 
shown  in  Fig.  2  (S)  will  cover  more  of 
the  surface  of  the  crystal  than  it  would 
if  the  cup  were  fastened  through  the  cen- 
ter. The  coiled  spring  should  be  of 
No.  40  copper  wire  if  galena  is  used,  for 
the  lightest  possible  contact  is  necessary 
with  this  mineral.  The  spring  is  soldered 
to  the  tension  screws.  (G)  is  a  piece  of 
%  inch  brass  x/2  inch  wide,  bent  at  one 
end  as  in  Fig.  1.  Before  being  bent,  how- 
ever, this  piece  is  turned  down  until  it 
forms  a  ]/%  inch  threaded  rod  for  a  dis- 
tance of  a  little  over  }i  inch.  A  small 
hole  is  drilled  in  the  arm  to  receive  this 
piece,  which  is  screwed  down  until  it 
is  in  the  position  shown  in  Fig.  1.  A 
hole  of  sufficient  size  to  allow  the  free 
passage  of  the  coiled  spring  is  drilled 
through  the  opposite  end.  All  holes  with 
the  exception  of  the  above  mentioned  are 
drilled  with  a  No.  23  drill  and  tapped 
with  an  8-32  tap.  Two  binding  posts  are 
put  in  place  and  the  detector  assembled. 
— Jesse  Jay. 
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An  Efficient  Wireless  Set 


The  following  is  a  description  of  a 
practical  and  efficient  wireless  set :  The 
aerial    of   this    set    is    composed    of    six 


guy  wires.  The  six  wire  aerial  is  of  the 
"straightaway"  type,  connections  being 
shown  in  Fig.  I.  The  sending  set  con- 
sists of  a  closed  core  2-kw.  transformer, 
an  oil  immersed  glass  plate  condenser,  an 


SIX    WIRE    STRAIGHTAWAY 


FIG.    1.      DIAGRAM  OF   COMPLETE   SET 


strands  of  No.  12  aluminum  wire  of  as 
near  150  feet  in  length  as  conditions  will 
allow.  Eight-foot  spreaders  are  used, 
preferably  of  ash  or  bamboo,  for  the  six 
wires,  and  are  insulated  by  a  double  row 
of  glazed  porcelain  cleats  between  each 
spreader  and  the  aerial  wires.  The  sus- 
pension ropes  are  insulated  with  two  ten- 
inch  Electrose  insulators,  as  shown  in 
Fig.  1.  The  aerial  is  supported  by  a 
44-foot  pole  consisting  of  a  sixteen-foot 
2  by  4,  a  sixteen- foot  2.y2  by  2^,  and 
a  twelve-foot  2  by  2  bolted  together  with 
a  two-foot  overlap,  the  whole  being 
braced  by  eight  No.   12  galvanized  iron 


inductive  helix,  a  hot  wire  meter,  a  rotary 
spark  gap,  and  a  heavy  contact  key.  The 
rotary  spark  gap  used  in  connection  with 
this  set  is  shown  in  Fig.  2,  and  is  used 
with  any  high  speed  motor  operating  on 
no  volts  a.  c.  or  d.  c.  An  efficient  re- 
ceiving set,  which  gives  excellent  results 
in  long  distance  work,  is  the  one  de- 
scribed in  the  June  issue,  page  190,  and 
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FIG.    2.       ROTARY    SPARK    GAP 


FIG.    8.      RECEIVING    HOOKUP 
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shown  in  Fig.  3.  This  set  consists  of  a 
triple  slide  bare  wire  tuner,  two  galena 
and  a  silicon  detector,  navy  type  phones, 
a  fixed  condenser  in  steps,  and  two  rotary 
variable  condensers.  A  compact  way  of 
mounting  a  complete  set  using  a  receiv- 
ing set  as  shown  in  Fig.  3  is  illustrated 
in  a  front  elevation  view,  Fig.  4. 

The  aerial  switch  used  in  this  set  is 


from    night    to    day    conditions    is    very 
striking  just  at  sunset  and  sunrise. 

It  is  chiefly  this  period  of  transition 
that  is  investigated  by  Dr.  Eccles.  He 
found  that  very  often  there  is  an  absence 
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FIG.  4.  FRONT  ELEVATION  OF  COMPLETE  SET 


of  the  De  Forrest  type  with  the  discon- 
necting ground.  An  emergency  gap  and 
muffler  are  shown  in  the  helix  in  Fig.  4, 
and  are  used  in  case  of  a  breakdown  of 
the  rotary.  For  general  efficiency  this 
set  has  a  proven  value. — Jesse  Jay. 


Effect  of  Ionization  on  Wave 
Propagation 


Does  the  velocity  of  electric  waves 
through  the  air  increase  with  ionization? 
Dr.  W.  H.  Eccles  of  the  British  Royal 
Society  answers  this  question  in  the  af- 
firmative. The  natural  electric  wave 
train  which  radiates  from  a  lightning  dis- 
charge produces  a  disturbance  in  the  ap- 
paratus for  reception  of  wireless  tele- 
graph messages.  Normally  these  disturb- 
ances form  a  steady  stream  of  faint  or 
loud  clicks  in  the  receiving  telephones. 
The  rate  at  which  they  are  received  at  a 
station  varies  from  hour  to  hour  during 
the  24  hours,  and  also  with  the  season. 
As  a  general  rule,  however,  the  disturb- 
ances— or  "strays"  as  they  are  often 
called — heard  at  night  are  stronger  and 
more  frequent  than  those  heard  in  the 
day.    The  change  from  day  to  night  and 


of  the  gradual  transition  that  might  be 
expected,  but  instead  there  is  a  passage 
through    a    sharply    marked    minimum. 

In  order  to  explain  these  phenomena, 
Dr.  Eccles  develops  a  hypothesis  which 
is  based  on  the  proposition  to  the  effect 
that  the  velocity  of  electric  waves  through 
ionized  air  increases  with  increasing  ioni- 
zation. Now  the  ionization  produced 
by  solar  radiation  increases  within  limits, 
with  the  increase  of  the  height  in  the 
atmosphere. 

From  this  it  follows  that  a  system  of 
waves  with  vertical  wave  fronts  must 
suffer  a  forward  tilting  of  the  wave 
fronts  as  it  traverses  the  heterogeneous 
medium,  and  the  rays  will  follow  curved 
trajectories  which  have  their  concavity 
downwards.  This  alone  explains  many 
of  the  hitherto  unexplained  phenomena 
of  wireless  telegraphy. 

To  explain,  however,  the  stray  minima 
found  at  sunset  and  sunrise,  it  is  neces- 
sary to  suppose  that  the  process  of  ioni- 
zation of  the  atmosphere  at  sunrise,  and 
the  process  of  de-ionization  at  sunset, 
form  a  turbulence  in  the  medium  that 
leads  to  difficulty  of  propagation. —  Dr. 
L.  K.  Hirshberg. 


How  to  Comply  With  the  New  Wireless  Law 


Standard  Experimental  Equipment  in 

Accordance  with  Regulations 

By   PHILIP  E.  EDELMAN 


Part    II. — Transmitting    Condenser 
In  order  to  standardize  experimental      Glass    •■•■-•■ 6       to  10 

,  ,,  .,  ,,     fc  ,1  Light    flint    glass    6.5 

apparatus,  the  author  considers  that  the      Dense   flint  &glasg    6  5    to  10 

parallel    plate    type    of    condenser    im-      Hard  crown  glass    7 

mersed  in  an  insulator  to  prevent  surface  Mi»  ^.^ . .                                 |  6    to    1  5 

leakage    is  the  best  to  adopt  because  the  Kerosene   oil    ....... 7..'. '. '. '. '. '. '.  2 

capacity  can  be  readily  calculated.     The      Castor    oil    4.78 

-   r       ,     .  Shellac    2.7     to     3.5 

formula  is,  Ebonite 2.5     to     3 

KA  Manilla  paper 1.5 

C= C.  G.  S.  electrostatic  units,   in      Paraffin 1.75  to    2.3 

4ttD  Eesin 1.77  to     2.5 

,  ,  ,     _  ,  T>    .,  Porcelain   4.38 

which  C  represents  the  capacity,  K  the      Water 80 

dielectric  constant    (see    table),    A    the  Note.— An  average  result  is  best  to  use  in 

area  of  one  of  the  plates  overlapped  by  the  formula.     Glass  should  be  taken  as  7% 

,,           ,   d            ,ni1       <■  ,            „,  or  8  when  ordinary  glass  or  old  photographic 

the  other  plate,  and  D  the  distance  apart  plateg  are  to  be  ^^     The  emulsion  should 

of  the  plates,  in  centimeters.     The  for-  be  cleaned  off  before  using  the  latter, 

mula  is  only  applicable  to  ordinary  con-  The   calculation   is   thus   very   simple, 

densers   in  which  the  distance  between  The  figures  are  in  the  metric  system  and 

the    plates    is    relatively    small    in    com-  to  change  to  inches  after  the  area  has 

parison  with  the  length  and  breadth  of  been  founcj  in  square  centimeters,  change 

the  plates.     This   will   be   simplified   by  tjle  ratia 

stages  as  with  the  wave  length  formula.  Qne  inch  is  equal  to  2.54  centimeters. 

To  express  the  capacity  direct  in  mi-  Qne  centimeter  is  equal  to  .3937  inch, 

crofarads,  the  formula  is  One  square  inch  equals  6.45   sq.   cm. 

KA                         „                  .  One  sq.  cm.  equals  .1550  sq.  in. 

C= or  KA=C47rDx9Xl05  ™     \      .      ,. x   it         0D      ,\,       £            , 

'    4ttDx9X105  -*-°  "histrate  the  use  of  the  formula. 

In  order  to  find  the  desired  area,  this  Find  the  necessary  area  for  the  tinfoil 

may  be  arranged,  to  make  UP  a  condenser  of  .002  micro- 

36irDCxio5        '  farad  capacity,  using  glass  0.1  centimeter 

A= thick.    Ordinary  glass  plates  are  approx- 

K  imately  .125  centimeter  thick.    Using  the 

Now  the  quantity  36ttX  io5  is  the  same  simplified,  we  get, 

in  every  case,  so  that  the  formula  may  be  A=.1X. 002X1413720=282.74  sq.  cm. 

P1                DCXH309760  N°w  this  surface  can  be  apportioned 

Formula,    A= and  when  in  almost  any  desired  manner.     For  in- 

K  stance,  three  plates  of  glass  of  this  size 

glass  is  used  for  the  dielectric,  which  has  and    12x14    centimeters'  with    tinfoil    on 

a  constant  of  eight,  this  may  be  further  cach  side,  9x10*/   centimeters  would  be 

simplified  to  approximately  right.  Almost  any  desired 

A=DCX1413720  because  -—-=1413720.  *?*«**   Cal1  ^   WOrked   ?Ut  *?   *    faiH-V 

8  close  degree  of  accuracy  m  this  manner. 

DIELECTRIC    TABLE    FOR    CONSTANTS    K  Tf  citllC1"   °f   t,1C   lhl'CC   ^tOTS,   A.   D   OV    K. 

(Air,   empty  space,   or   gases   at   atmospheric  is     desired,     the    other     two    must     be 

pressure,    1.)  known. 

(Copyright,  1912,  ly  Philip  E.  EJilman) 
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In  designing  a  condenser  for  trans- 
mission purposes  the  thickness  of  the 
dielectric  used  must  be  sufficient  to  with- 
stand the  impressed  voltage  as  well  as 
an  overload  without  puncturing.  For 
this  reason  a  thickness  of  one  centime- 
ter for  every  40,000  volts  should  be  al- 
lowed. Thus  for  10,000  volts  the  dielec- 
tric should  be  .25  centimeter  thick,  and 
so  on.  If  glass  can  not  be  had  which  is 
large  enough,  two  or  more  capacities  of 
the  same  size  can  be  connected  in  series 
or  series  multiple  to  care  for  the  volt- 
age without  breaking  down.  This  method 
cuts  .down  the  capacity,  however,  so  that 
larger  units  must  be  used.  Thus  if  two 
condensers  are  used  in  series  to  secure  a 
capacity  of    ,2    microfarad,  '  each    must 


-AERIAL.  L— INDUCTANCE.  C— CONDENSER.  S— SPARK  GAP. 
T— TRANSFORMER.  G— GROUND.  V.C.s— VARIABLE  CONDENSER, 
M— HOT    WIRE    AMMETER.       Sw— SHORT   CIRCUITING   SWITCH 


have  a  capacity  of  .4  microfarad,  and  so 
on.  When  parallel  connections  are  used 
the  capacity  increases  directly,  but  the 
puncture  voltage  must  be  considered  for 
the  weakest  unit.  Thus  two  condensers 
of  .4  microfarad  capacity  each  connected 
in  parallel  will  give  a  capacity  of  .8  mi- 
crofarad. It  is  of  the  greatest  impor- 
tance that  the  condenser  be  constructed 
with  care,  and  that  the  coatings  should 
have  sufficient  capacity,  leakage  be 
avoided,  connections  of  large  capacity, 
and  so  on.  Thin  sheets  of  copper  or 
aluminum  are  preferred  to  tinfoil, 
though  the  latter  may  be  used  if  of  large 
size.     Transformer  or  boiled  linseed  oil 


should  be  used  to  cool  the  condenser  and 
to  prevent  brush  discharges.  The  glass 
used  should  be  very  clean  and  free  from 
lead.  It  should  also  be  of  uniform  size 
throughout. 

It  was  stated  that  the  wave  length 
could  be  lowered  by  a  series  capacity  in 
the  aerial.  The  method  is  illustrated  in 
Fig.  1,  and  a  variable  or  variable  step 
condenser  is  preferable  for  the  purpose. 
The  method  is  only  of  value,  however, 
when  a  wave  meter  may  be  had  for  meas- 
uring the  transmitting  wave  length.  It 
is  interesting  to  note,  however,  that  it 
can  be  made  to  serve  with  aerials  already 
installed  and  in  use.  The  transmitting 
range  will  be  cut  down  by  this  arrange- 
ment, and  it  is  valuable  more  as  an  ex- 
periment than  anything 
else.  When  the  primary 
circuit  is  calculated  a  hot 
wire  ammeter  can  be 
used,  as  will  be  seen 
later. 

CALCULATION  OF 
INDUCTANCE. 

Like  wave  length  and 
capacity,  it  is  easy  to 
calculate  inductance, 
when  the  simple  for- 
mulas which  follow  are 
used. 

The   formula   for   cy- 
lindrical    coils     of     one 
layer,  as  helices  or  choke 
coils,    taking   variable    factors   into   con- 
sideration, is 
(5XDXT)2 

=inductance  in  centimeters 

M+1/3D 

D  is  the  diameter  of  the  coil  in  inches. 

T  is  the  total  number  of  turns  of  wire. 

M  is  the  length  of  the  coil  in  inches. 

While  the  result  is  expressed  in  cen- 
timeters, it  may  be  changed  to  micro- 
henrys  by  dividing  by  1,000. 

As  an  illustration:  Suppose  we  wish 
to  find  the  inductance  of  a  helix  or  choke 
coil  which  is  nine  inches  in  diameter, 
ten  inches  long  and  is  composed  of  a 
total  of   ten  turns   of   wire.     By  using 
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the  above  formula  for  inductance  we 
would  substitute  these  values  as  fol- 
lows : 

(5X9X10)2     430* 


10+3  13 

or  15.580  cm.  approximately,  or   15.580 
microhenrys. 

The  formula  for  the  inductance  for  a 
flat  or  pancake  coil  or  helix  (the  kind 
with  several  layers  wound  over  each 
other),  is 

(5XDXT)2 

=  Inductance  in  centimeters. 

V3B+%M+%N 

D  is  the  average  diameter  of  the  coil 
in  inches. 

M  is  the  length  of  the  coil  in  inches. 

N  is  the  depth  of  the  coil  in  inches. 

T  is  the  total  number  of  turns  of  the 
coil. 

For  example :  Find  the  inductance  of 
a  flat  type  of  helix  of  the  dimensions: 
six  turns  of  copper  strip  one  inch  apart, 
the  strip  being  one  inch  wide,  depth  of 
winding  six  inches,  and  average  diame- 
ter twelve  inches.  (Inside  six  inches, 
outside  eighteen  inches.) 

(5X12X6)2      (360)2      129,600 


4+l%  +  7% 


13 


13 


or  9970  centimeters  or  9.970  microhenrys. 
Now  from  the  foregoing  it  should  be 
possible  to  calculate  the  inductance  of 
any  helix  or  oscillation  transformer 
which  you  may  have,  so  that  you  will 
know  where  you  are  at.  In  the  case  of 
an  oscillation  transformer  the  primary 
and  secondary  are  calculated  separately, 
though  the  primary  is  all  that  it  is  essen- 
tial to  know,  since  the  actual  tuning  is 
best  carried  out  by  the  use  of  a  hot  wire 
ammeter.  That  is,  the  object  is  to  cal- 
culate the  primary  or  condenser  circuit 
for  a  wave  length  of  200  meters,  using 
an  efficient  capacity  of  the  proper  size 
for  the  given  coil  or  transformer,  and 
then  to  bring  the  secondary  or  antenna 
circuit  to  resonance  by  using  a  hot  wire 
ammeter  or  other  indicator.  In  calculat- 
ing the  inductance,  the  separate  turns 
must  be  considered  independently  for  ac- 


curacy, particularly  when  a  pancake  type 
of  coil  is  used.  Thus  starting  with  the 
outer  turns,  calculate  the  inductance  for 
the  first  two  turns  as  if  they  formed  the 
coil  alone,  then  the  first  three,  the  first 
four,  and  so  on,  or  vice  versa,  starting 
from  the  inner  turns. 

The  law  requires  that  the  transmitted 
wave  be  pure  and  sharp.  This  means 
that  both  the  primary  and  secondary  cir- 
cuits must  be  brought  to  resonance,  that 
the  connections  between  the  apparatus 
must  be  good,  that  heavy  wire  be  used 
for  the  connections,  and  that  the  helix 
or  oscillation  transformer  used  be  of  a 
construction  which  allows  easy  and  ac- 
curate variation.  Now  small  stations  will 
find  the  close  coupling  resulting  from  a 
helix  an  advantage  because  of  the  in- 
creased intensity  of  signals,  but  as  the 
double  wave  which  results  from  an  or- 
dinary spark  system  is  not  sharp  or  in 
compliance  with  the  law  unless  the  cir- 
cuits are  nicely  adjusted,  this  item  is  of 
great  importance.  The  use  of  an  oscil- 
lation transformer  is  therefore  to  be  pre- 
ferred, as  the  variable  coupling  allows  of 
sharper  tuning.  Untuned  or  poorly  tuned 
stations  do  not  comply  zvith  the  law. 

Without  considering  the  details  on  ac- 
count of  the  lack  of  space,  the  following 
standards  are  suggested  for  a  helix  and 
oscillation  transformer. 

STANDARD    HELIX. 

Seven  complete  turns  of  No.  4  B.  &  S. 
brass  or  aluminum  wire  are  wound  on  a 
form  ten  inches  in  diameter  and  spaced 
three-fourths  of  an  inch  apart.  About 
19/4  feet  are  necessary.  This  standard 
helix  has  a  maximum  inductance  of  30.28 
microhenrys,  which  is  even  more 
than  is  ever  needed  for  an  average 
station  with  a  200  meter  wave  length. 
The  inductance  of  a  single  turn  is  ap- 
proximately .618  microhenry,  that  of 
three  turns  9X.618,  that  of  3T<  turns, 
I2j4x.6i8,  and  so  on,  since  the  induc- 
tance increases  as  the  square  of  the  num- 
ber of  turns. 

STANDARD      OSCILLATION      TRANSFORMER. 

Pancake  type.  Recommended  when 
over  100  watts  of  enersrv  are  used.    Use 
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y2  inch  brass  ribbon  about  1-16  inch 
thick.  The  primary  and  secondary  are 
wound  as  a  spiral,  the  primary  having 
five  complete  turns  and  the  secondary 
nine  complete  turns.  The  turns  for  both 
the  primary  and  secondary  coils  are 
spaced  exactly  y2  inch  apart  and  begin 
%  inch  in  from  the  outside  edge  of  the 
support  arms.  The  secondary  coil  will 
thus  end  nearer  the  center  than  the  pri- 
mary. The  support  strips  are  14J/2 
inches  long  and  24  x*^  inch,  with  slots 
for  the  ribbon.  The  two  coils  are 
mounted  so  that  they  are  adjustable  with 
respect  to  each  other.  Clips  should  be 
provided  for  both  coils.  The  maximum 
inductance  of  the  primary  coil  is  approx- 
imately 13^  microhenrys  when  all  the 
turns  are  used.  Beginning  with  the  out- 
side turn  the  values  are  approximately : 
First  turn,  .868  microhenry;  first  two 
turns,  3.97  microhenrys ;  first  three 
turns,  5.7  microhenrys;  first  four  turns, 
10.25  microhenrys.     (Formula  2). 

SPARK  GAP. 

While  a  minor  item  as  far  as  wave 
length  and  tuning  is  concerned,  the  spark 
gap  should  not  be  overlooked  as  it  de- 
termines the  efficiency  and  damping  of 
the  set  to  a  large  extent.  The  use  of  a 
series  gap  with  perforated  faces,  or  a 
rotary  series  gap  is  recommended.  While 
a  simple  non-cooled  gap  can  be  used, 
it  is  less  efficient  and  satisfactory  and 
should  not  be  adopted  when  other  and 
better  types  are  to  be  had.  A  quenched 
gap  is  also  very  desirable,  as  the  best 
waves  are  avoided  by  its  use.  Any  of 
the  three  types  when  well  constructed 
with  regard  to  efficiency  and  durability 
will  serve  as  a  satisfactory  standard. 

OPERATING. 

The  minor  instruments  have  not  been 
mentioned,  but  the  key,  switches,  wir- 
ing, kickback  prevention,  lightning  pro- 
tection switches,  and  so  on  should  not 
be  neglected  and  should  be  installed  in 
approved  form. 

The  hot  wire  ammeter  is  essential  if 
the  tuning  idea  suggested  in  this  article 


is  to  be  efficiently  carried  out.  This  in- 
strument is  quite  simple  and  can  either 
be  purchased  or  constructed,  but  can 
hardly  be  omitted.  With  the  apparatus 
connected  up,  the  tuning  is  carried  out 
by  adjusting  the  spark  length  so  that 
the  spark  is  neither  mushy  or  stringy, 
(with  leakage  transformers,  the  adjust- 
ment of  the  primary  circuit  by  the  use 
of  more  or  less  leakage  is  used  to  co- 
operate with  the  adjustment  at  this 
point),  the  helix  or  oscillation  trans- 
former is  then  included  in  the  primary 
or  condenser  circuit,  using  a  number  of 
turns  which  will  give  the  inductance 
necessary  in  connection  with  the  con- 
denser to  produce  the  desired  wave 
length  of  200  meters,  as  per  the  forego- 
ing calculations,  and  then  the  secondary 
or  antenna  circuit  is  adjusted  by  using 
the  hot  wire  ammeter  as  an  indicator. 
More  or  less  turns  are  included  in  the 
secondary  circuit  until  the  hot  wire  am- 
meter indicates  a  maximum  radiation  for 
the  given  wave  length  of  200  meters. 
The  spark  gap  should  then  be  further 
adjusted,  leaving  the  rest  of  the  connec- 
tions alone,  until  a  maximum  radiation 
is  indicated.  If  these  operations  are  car- 
ried out  carefully,  the  station  will  be 
adjusted  to  its  maximum  efficiency  for 
the  given  200  meter  wave  length.  If  the 
condenser  is  altered,  the  whole  opera- 
tion must  be  repeated  with  the  new  value 
for  the  capacity. 

Figure  2  shows  how  a  large  aerial  can 
be  used  for  experimental  purposes  to 
produce  a  200  meter  wave  length.  The 
primary  circuit  is  adjusted  as  before,  but 
the  secondary  circuit  is  adjusted  by  in- 
creasing or  decreasing  the  series  ca- 
pacity until  the  maximum  radiation  is 
indicated  for  both  the  series  capacity  and 
secondary  inductance  adjustments.  Many 
experimenters  will  very  likely  be  able  to 
use  this  method  without  erecting  a 
smaller  aerial.  If  the  aerial  is  very  large, 
this  method  will  probably  be  of  little  use. 

In  either  case,  the  tuning  can  then  be 
further  carried  out  in  the  case  when  a 
transformer  is  used  instead  of  a  helix,  by 
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A— AERIAL.  L— INDUCTANCE.  G— GROUND.  S— SPARK  GAP.  C— CON- 
DENSER. T— TRANSFORMER.  Wm— WAVE  METER.  Lw— INDUC 
TANCE  .  Cw— CONDENSER  WITH  SCALE  Cb.  D— DETECTOR.  P- 
TELEPHONE 

varying  the  coupling  between  the  pri- 
mary and  secondary  circuits.  While  a 
small  degree  of  coupling  means  very 
sharp  tuning,  this  should  not  be  carried 
too  far,  as  the  intensity  of  the  transmitted 
impulses  is  less  with  a  small  coupling. 
This  may  also  be  carried  out  in  a  small 
way  with  a  helix  provided  with  adjust- 
able clips  for  the  terminals  of  both  con- 
denser and  aerial  circuits.  The  circuits 
are  not  properly  tuned  until  the  maxi- 
mum radiation  is  indicated  and  since  the 
primary  circuit  is  fixed  at  200  meters, 
the  secondary  circuit  is  very  nearly 
at  this  same  value  when  in  resonance 
with  it. 

A  wave  meter  is  nothing  but  a  simple 
condenser  and  inductance  of  known  value 
connected  in  series.  While  the  construc- 
tion is  very  simple,  the  instrument  is  of 
little  or  no  value  unless  calibrated,  and 
since  this  is  best  accomplished  by  com- 
parison with  a  calibrated  instrument,  the 
readers  are  not  advised  to  construct  one 
unless  a  calibrated  wave  meter  may  be 
had  for  comparison.  A  calibrated  rotary 
plate  variable  condenser  in  series  with 
two  to  four  turns  of  No.  18  bell  wire 
wound  on  a  form  nine  inches  in  diameter 
may  be  used.  When  the  wave  meter  is 
available  the  calculations  for  the  circuits 
are  hardly  necessary,  and,  at  any  rate, 
they  may  be  checked  up.  The  method  of 
using  a  wave  meter  is  indicated  in  Fig. 
3.  A  telephone  receiver  and  detector  can 
be  made  to  serve  as  an  indicator  for  ex- 
perimental purposes.    The  inductance  of 


the  wave  meter  is  placed 
in  a  parallel  plane  with 
the  helix  as  shown,  but 
not   too    near,    and    the 
wave  length  of  the  pri- 
mary measured  with  the 
aerial   and   ground   dis- 
connected   as    shown. 
The    adjustment    which 
gives  a  200  meter  wave 
length  should  be  noted. 
Now  disconnect  the  con- 
denser   and    connect    in 
the  aerial  and  ground  as 
shown  at  B  of  the  fig- 
ure,  and   adjust   the  inductance  or   the 
antenna  circuit  until  the  wave  meter  re- 
sponds most  efficiently  when  fixed  at  200 
meters. 

This  idea  can  be  nicely  carried  out 
with  the  arrangement  of  Fig.  1,  and 
will  show  whether  or  not  the  aerial  can 
be  used  with  a  series  capacity  to  give  a 
200  meter  wave  length.  The  connections 
are  then  made  with  the  amount  of  induc- 
tance for  both  circuits  which  was  indi- 
cated as  the  proper  amount.  The  trans- 
mitted waves  will  then  be  very  nearly 
200  meters  on  each  of  the  two  wave 
peaks. 

A  less  reliable  method  of  calibrating 
the  wave  meter  is  to  calculate  the  pri- 
mary circuit  for  a  200  meter  wave  length 
and  to  mark  the  adjustment  of  the  wave 
meter's  condenser  which  gives  a  maxi- 
mum indication  for  the  given  circuit.  The 
secondary  circuit  can  then  be  adjusted 
to  give  a  maximum  indication  in  the  wave 
meter  with  the  capacity  left  at  the  pre- 
vious adjustment. 

RECEIVING. 

The  receiving  station  needs  no  special 
comment.  A  loose  coupling  will  be  prac- 
tically essential  for  tuning  purposes  for 
the  reasons  already  set  forth.  Both  long 
and  short  distance  receiving  may  be  car- 
ried on  as  before  except  that  the  secrecy 
of  messages  must  be  preserved  and  that 
a  license  is  necessary  in  order  to  receive 
interstate  messages;  that  is,  those  coining 
from  another  slate. 
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Eclipse  of  the  Sun  Affects 
Wireless  Signals 


Directory  of  Wireless  Clubs 


In  L' Electrician  of  May  31,  M.  Sched- 
erman  gives  an  account  of  the  intensity 
of  the  signals  received  at  the  wireless 
station  at  Copenhagen,  Denmark,  which 
was  in  constant  communication  with  the 
station  at  Blaavands  Huk,  on  the  North 
Sea,  situated  at  a  distance  of  about  180 
miles,  during  the  eclipse  of  the  sun  on 
April  17  of  this  year. 

The  variations  in  the  intensity  of  the 
sounds  heard  at  Copenhagen  were  very 
considerable,  and  while  they  could  easily 
be  made  imperceptible  by  placing  a  small 
resistance  between  the  binding  screws  of 
the  receiver,  and  by  loosening  any  of  the 
connections  as  long  as  the  eclipse  was  not 
far  advanced,  they  became  gradually 
stronger,  and  at  the  time  of  maximum 
eclipse  they  were  so  strong  that  even  put- 
ting the  receiver  in  short  circuit  and  loos- 
ening the  connections  did  not  sensibly 
diminish  them.  After  that  the  intensity 
became  gradually  normal,  in  proportion 
as  the  disk  of  the  sun  reappeared.  See- 
ing that  the  other  station,  180  miles  away, 
was  sending  waves  of  constant  power  at 
regular  intervals  during  the  whole  dura- 
tion of  the  eclipse,  it  follows  that  the 
variations  in  the  strength  of  the  signals 
received  must  have  been  entirely  due  to 
modifications  in  the  ether  conductivity. 

In  a  communication  to  the  Academy  of 
Sciences  (France),  M.  Rothe  says  that  it 
is  well  known  that  the  intensity  of  the 
reception  of  radio-telegrams  is  greater 
it  is  frequently  doubled  between  noon  and 
midnight.  This  difference  is  attributed 
to  the  effects  of  the  rays  of  the  sun ;  dis- 
turbances are  observed  also  at  sunrise  and 
at  sunset.  In  attempting  to  explain  these 
phenomena  by  a  study  of  the  action  of 
the  radio-telegraph  during  the  eclipse,  it 
was  found  that  there  was  a  relation  be- 
tween the  eclipse,  the  lowering  of  the  air 
temperature,  the  movement  of  the  wind 
resulting  from  this,  and  the  intensity  of 
the  wireless  signals,  which  were  found  to 
be  augmented  during  the  eclipse. 


This  directory  of  amateur  wireless  clubs  and 
associations  will  be  published  each  month.  When 
a  new  club  is  formed  the  names  of  the  officers, 
also  the  street  address  of  the  secretary,  should 
be  forwarded  to  us  at  once.  Any  changes  that 
should  be  made  in  the  directory,  when  desig- 
nated by  an  official  of  a  club,  will  be  made  in 
the  next  issue  after  receipt  of  such  advice. 


Aerogram  Club. — J.  Stedman,  President ;  A.  Hay- 
ward  Carr,  Chairman  Board  of  Directors  ;  Albert  S. 
Hayward,  Treasurer ;  Donald  P.  Thurston,  Secre- 
tary ;  Walter  B.  Clarke,  17  May  St.,  Newport,  R.  I., 
Corresponding  Secretary. 

Aerograph  Club  of  Richmond,  Ind.— H.  J.  True- 
blood,  President ;  Richard  Gatzek,  Vice  President ; 
James  Pardieek,  320  South  8th  St.,  Richmond,  Ind., 
Secretary. 

Aero  Wireless  Club. — A.  Garland,  President; 
W.  Ladley,  Vice  President ;  D.  Beard,  Napa,  Calif., 
Secretary  and  Treasurer. 

Allegheny  County  (Pa.)  Wireless  Association. — 
Arthur  O.  Davis,  President ;  Theodore  D.  Richards, 
Vice  President ;  James  Seaman,  Leetsdale,  Pa., 
Secretary  and  Treasurer. 

Alpha  Wireless  Association. — L.  L.  Martin, 
President ;  F.  A.  Schaeffer,  Vice  President ;  G.  F. 
Girton,  Box  57,  Valparaiso,  Ind.,  Secretary  and 
Treasurer. 

Amateur  Wireless  Association  of  Schenectady, 
N.  Y. — D.  F.  Crawford,  President;  L.  Beebe, 
Vice  President ;  C.  Wright,  Treasurer ;  L.  S.  Up- 
hoff,  122  Ave.  "B,"  Schenectady,  N.  Y.,  Secretary. 

Amateur  Wireless  Club  of  Geneva  (N.  Y.). — 
H.  B.  Graves,  Jr.,  President;  C.  Hartman,  Vice 
President ;  L.  Reid,  Treasurer ;  Benj.  Merry,  148 
William  St.,  Geneva,  N.  Y.,  Secretary. 

Arkansas  Wireless  Association. — G.  A.  Rauch, 
President;  Edward  Vaughn,  2622  State  St.,  Little 
Rock,   Ark.,    Secretary  and  Treasurer. 

Berkshire  Wireless  Club. — Warren  A.  Ford, 
President ;  William  Yarkee,  Vice  President ; 
Charles  Hodecker,  Treasurer ;  Jas.  H.  Ferguson, 
18  Dean  St.,  Adams,  Mass.,  Secretary. 

Canadian  Central  Wireless  Club. — Alexander 
Poison,  President ;  Stuart  Scorer,  Vice  President ; 
Benj.  Lazarus,  P.  O.  Box  1115,  Winnipeg,  Mani- 
toba, Can.,  Secretary  and  Treasurer. 

Cardinal  Wireless  Club. — K.  Walthers,  Presi- 
dent ;  F.  Dannenfelser,  Vice  President ;  Miss  A. 
Peterson,  South  Division  High  School,  Milwaukee, 
Wis.,  Secretary. 

Chester  Hill  Wireless  Club. — Waller  Morgan, 
President ;  Richard  D.  Zucker,  46  Clinton  Place, 
Mt.  Vernon,  N.  Y.,  Secretary  and  Treasurer. 

Chicago  Wireless  Association. — F.  V.  W.  ReQua, 
President;  S.  W.  Wooster,  Vice  President;  C. 
Stone,  Treasurer ;  F.  D.  Northland,  Secretary ; 
R.  P.  Bradley,  4418  South  Wabash  Ave.,  Chicago, 
111.,  Corresponding  Secretary. 

Colorado  Wireless  Association.— William  Caw- 
ley,  President ;  Thomas  Ekren,  Vice  President ; 
W.  F.  Lapham,  1545  Milwaukee  St.,  Denver,  Colo., 
Secretary -Treasurer. 

Custer  Wireless  Club — Franklin  Webber,  Presi- 
dent ;  Fred  Cross,  Vice  President ;  Oakley  Ashton, 
Treasurer  ;  Walter  Maynes,  438  Custer  Ave.,  Los 
Angeles,   Cal.,   Secretary. 

De  Kalb  Radio-Transmission  Association. — Bruce 
Lundberg,  President ;  Walter  Bergendorf,  Vice- 
President  ;  De  Estin  Snow,  Treasurer ;  Bayard 
Clark,   205  Augusta  Ave.,  De  Kalb,  111.,   Secretary. 

Fargo  Wireless  Association. — Kenneth  Hance, 
President :  John  Bathrick,  Vice  President ;  Earl  C. 
Reineke,   518  9th  St.,  Fargo,   N.  D.,   Secretary. 

Forest  Park  School  Wireless  Club. — W.  S.  Rob- 
inson, Jr.,  President;  William  Crawford,  R.  F.  D. 
No.  1,  Springfield,  Mass.,  Secretary. 

Frontier  Wireless  Club. — Franklin  J.  Kidd,  Jr., 
President ;  A.  Donald  Allerbury,  1034  Elmwood 
Ave.,   Buffalo,    N.   Y.,   Secretary-Treasurer. 

Geneva  Wireless  Club. — Charles  B.  Hartman, 
President ;  Charles  Smith,  Vice-President ;  Benja- 
min Merry,  Treasurer  ;  Henry  B.  Graves,  Jr.,  448 
Castle  St.,   Geneva,  N.  Y.,   Secretary. 
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Gramercy  Wireless  Club. — James  Piatt,  Presi- 
dent ;  John  Gebhard,  Vice  President ;  John  Diehl, 
Treasurer ;  John  Jordan,  219  East  23d  St.,  New 
York,  N.  Y.,  Secretary. 

Granby  High  School  Electricity  Club. — Harold 
T?aylor,  President ;  Stuart  Bliss,  Vice  President ; 
Eastman  Smith,  Granby,  Mass.,  Secretary-Treas- 
urer. 

Greenfield  Wireless  Association. — Edward  M. 
Wolfe,  President  and  Corresponding  Secretary, 
4125   Haldane   St.,    Pittsburgh,    Pa. 

Hannibal  (Mo.)  Amateur  Wireless  Club. — 
Charles  A.  Cruickshank,  President ;  J.  C.  Rowland, 
Vice  President;  William  Yonse,  treasurer;  G.  G. 
Owens,  1306  Hill  St.,   Hannibal,  Mo.,  Secretary. 

Harriman  Wireless  Association. — Oswald  L.  Fill- 
more, President ;  Everett  K.  Parish,  801  Clinton 
St.,  Harriman,  Tenn.,   Secretary. 

Haverhill  (Mass.)  Wireless  Association. — Eiedel 
G.  Sprague,  President ;  Charles  Farrington,  Vice 
President ;  Leon  R.  Westbrook,  Haverhill,  Mass., 
Secretary   and  Treasurer. 

Hobart  Wireless  Association. — Asa  Bullock, 
President ;  Charles  Clifford,  Hobart,  Ind.,  Secre- 
tary. 

Independence  Wireless  Association. — Boyce  Mil- 
ler, President ;  Ralph  Elliott,  Secretary ;  Joseph 
Mahan,  214  South  Sixth  St.,  Independence,  Kan., 
Vice  President. 

Independent  Wireless  Transmission  Co. — Harlan 
A.  Eveletb,  72  Gray  St.,  Arlington,  Mass.,  Secre- 
tary. 

Jonesville  Wireless  Association. — Frederic  Wet- 
more,  President ;  Webb  Virmylia,  Vice  President ; 
Richard  Hawkins,  Treasurer  ;  Merritt  Green,  Lock 
Box  82,  Jonesville,  Mich.,  Secretary. 

Lake  View  Wireless  Club. — E.  M.  Fickett,  Presi- 
dent;  R.  Ludwig,  Treasurer;  R.  F.  Becker,  1439 
Winona  Ave.,  Chicago,  111.,   Secretary. 

Lane  Technical  High  School  Club. — B.  C.  Liz- 
enby,  President ;  C.  I.  Gringrich,  Vice  President ; 
C.  H.  Stone,  Treasurer ;  J.  Simon,  Secretary  ; 
R.  R.  Traub,  Lane  Technical  High  School,  Chicago, 
111.,    Corresponding   Secretary. 

Lexington  Aerogram  Company. — Roger  H.  Pres- 
ton, President ;  Francis  Dean,  Vice  President ; 
Charles  Young,  5  Warren  St.,  Lexington,  Mass., 
Secretary. 

Long  Beach  Radio  Research  Club. — Bernard 
Williams,  555  E.  Seaside  Bvd.,  Long  Beach.,  Calif., 
Secretary. 

Manchester  (N.  H.)  Radio  Club. — Homer  B. 
Lincoln,  President;  Clarence  Campbell,  Vice  Presi- 
dent ;  Elmer  Cutts,  Treasurer ;  Earle  Freeman 
759  Pine  St.,  Manchester,  N.  H.,  Secretary. 

New  Haven  Wireless  Association. — Roy  E.  Wil- 
mot,  President ;  Arthur  P.  Seeley.  Vice  President ; 
Russell  O'Connor,  27  Vernon  St.,  New  Haven, 
Conn.,   Secretary  and  Treasurer. 

New  Thomson  Wireless  Club.— T.  Frank  Ed- 
wards, President ;  C.  D.  Fitzgerald,  Vice  President  • 
Edward  M.  Fleming,  care  the  New  Thomson' 
Kane,   Pa.,    Secretary. 

Northwestern  Wireless  Association  of  Chicago 

Rolf  Rolfson,  President ;  H.  Kunde,  Treasurer  ■ 
Edw.  G.  Egloff,  2729  Noble  Ave.,  Chicago  111 ' 
Recording   Secretary. 

Oakland  Wireless  Club. — H.  Montag,  President  • 
W.  L.  Walker,  Treasurer;  W.  R.  Sibbert,  916 
Chester  St.,   Oakland,   Calif.,  Secretary. 

Oklahoma    State    Wireless    Association T     E 

KeW.President  :  o.  0.  Sutton,  Vice  President; 
Ralph  Jones,  Box  1448,  Muskogee,  Okla.,  Socrelarv 
and  Treasurer.  ' 

Oregon  State  Wireless  Association.— Charles  Aus- 
lin.  ('resident  ;  Joyce  Kelly,  Recording  Secretary  • 
I'.dward  Murray,  Sergeant  -at  -Arms  ;  Clarence 
I'.imcIhiII,  Lents,  Ore.,  Treasurer  and  Correspondiie" 
Secretary.  ^  ° 

Peterboro  Wireless  Club.— G.  B.  Powell  Presi- 
^t:/\Y-  Mi,,i,r-  Vii;V  •''■',«i'l«-»t:  K.  W.  Ok" 
-(...  luiglei.iirn  Ave.,  Peterboro,  Ontario,  Can. 
Secretary   and    Treasurer. 

Plaza  Wireless  Club.— Paul  Elliott,  President; 
Myron  Hanover.  15(1  K.  (iOUi  St.,  New  York  N  Y 
Secretary  and  Treasurer. 


Pueblo   Wireless  Club. — L.   R.   Finke,   President ; 

B.  C.  Howe,  Treasurer  ;  K.  G.  Hermann,  100  Board 
of  Trade,   Pueblo,   Colo.,  Secretary. 

Radio-Signal    Club  ,of    Chicago. — W.    E.    White, 
President  ;    G.    C.    Scbade,    Vice    President  ;    F     H 
McCarthy,    2113    Washington    Bvd.,    Chicago,    111 
secretary   and   treasurer. 

Rockland  County  Radio  Wireless  Association. — 
M.  V.  Bryant,  President  ;  H.  I.  Sprott,  Treasurer  ; 
P.  Haeselbarth,  Nyak,  N.  Y.,  Secretary. 

Roslindale  (Mass.)  Wireless  Association. — 
O.  Gilus,  President  ;  E.  T.  McKay,  Treasurer  ;  Fred 

C.  Fruth,  962  South  St.,  Roslindale,  Mass.,  Secre- 
tary. 

Sacramento  Wireless  Signal  Club. — E.  Rackliff, 
President ;  J.  Murray,  Vice  President ;  G.  Ban- 
vard,  Treasurer;  W.  E.  Totten,  1524  "M"  St., 
Sacramento,   Calif.,   Secretary. 

Santa  Cruz  Wireless  Association — Orville  John- 
son, President ;  Harold  E.  Sentor,  184  Walnut 
Ave.,  Santa  Cruz,  Calif.,  Secretary  and  Treasurer. 

Seneca  Electrical  Club. — Neil  A.  Stillman,  Presi- 
dent ;  Maurice  P.  Whitnev,  Vice  President ;  Har- 
old   Server,    Treasurer ;    Howard    Donnelly,    R.    F. 

D.  1,  Geneva,  N.  Y.,  Secretary. 

Southeastern  Indiana  Wireless  Association. — R. 
F.  Vanter,  President;  D.  C.  Cox,  Vice  President 
and  Treasurer  ;  H.  Hitz,  Fairmont,  Madison,  Ind., 
Corresponding  secretary. 

Southern  Wireless  Association. — B.  Oppenheim, 
President ;  P.  Gernsbacher,  1435  Henry  Clay  Ave., 
New  Orleans,  La.,  Secretary  and  Treasurer. 

Springfield  (Mass.)  Wireless  Association. — A.  C. 
Gravel,  President ;  C.  K.  Seely,  Vice  President  and 
Treasurer ;  D.  W.  Martenson,  Secretary  ;  Club 
Rooms,  323  King  St.,   Springfield,  Mass. 

Spring  Hill  Amateur  Wireless  Association. — R. 
D.  Thiery,  President ;  H.  P.  Hood,  2nd,  2  Benton 
Road,  Somerville,  Mass.,  Secretary  and  Treasurer. 
St.  Paul  Wireless  Club. — E.  C.  Estes,  President ; 
W.  P.  Husby,  Vice  President ;  T.  J.  Taylor,  Treas- 
urer;  L.  R.  Moore,  1911  Ashland  Ave.,  St.  Paul, 
Minn.,   Secretary. 

Tri-State  Wireless  Association. — C.  B.  DeLa- 
Hunt,  President ;  O.  F.  Lyons,  Vice  President ; 
T.  J.  M.  Daly,  Treasurer;  C.  J.  Cowan,  Memphis, 
Tenn.,  Secretary. 

Waterbury  Wireless  Association.— Arthur  E. 
Hapeman,  President ;  Walter  Lowell,  Treasurer ; 
H.  M.  Rogers,  Jr.,  65  Elizabeth  St.,  Waterbury, 
Conn.,  Secretary. 

Wireless  Association  of  British  Columbia. — 
Clifford  C.  Watson,  President ;  J.  Arnott,  Vice 
President  ;  E.  Kelly,  Treasurer  ;  H.  J.  Bothel,  300 
Fourteenth  Ave.  E.,  Vancouver,  B.  C,  Correspond- 
ing Secretary. 

Wireless  Association  of  Canada. — W.  Fowler, 
President;  E.  G.  Lunn,  Vice  President;  W.  C. 
Schuur,    Secretary   and  Treasurer. 

Wireless  Association  of  Fort  Wayne. — Adolph 
Rose,  1326  E.  Wayne  St.,  Fort  Wayne,  Ind.,  Presi- 
dent and   Secretary. 

Wireless  Association  of  Montana. — Roy  Tysel. 
President;  Elliot  Gillie,  Vice  President;  Harold 
Satter,  309  South  Ohio  St.,  Butte,  Mont.,  Secre- 
tary. 

Wireless  Association  of  Savannah. — P.  C.  Bangs, 
President ;  A.  A.  Funk,  Vice  President  ;  H.  Jen- 
kins, Treasurer ;  L.  H.  Cole.  Cor.  Liberty  and 
Price  Sts.,   Savannah,  Ga.,   Secretary. 

Wireless  Club  of  Baltimore. — Harry  Richards, 
President ;  William  Pules.  Vice  President :  Curtis 
Garret,  Treasurer  ;  Winters  Jones,  72S  North  Mon- 
roe  St.,   Baltimore,   Md.,   Secretary. 

Wireless  Club  of  the  Shortridge  High  School. — 
Robert  C.  Scbimmel,  2220  N.  Pemi  St..  Indian- 
apolis, Ind.,  President  :  George  R.  Popp.  Vice  Presi- 
dent; Bayard  Brill,  Treasurer;  Oliver  Hamilton. 
Secretary." 

Y.  M.  C.  A.  Wireless  Club  of  Willianisport.  Pa. 
— Lewis  Holt'/inger.  President  ;  Christian  Cupp, 
Vice  President;  Robert  Templeman,  Treasurer: 
Lester  Ltghton.  211  W.  4th  St..  Willianisport.  Pa., 
Secretary. 

ZanesviUo  Wireless  Assoeiat  ion.— Charles  S. 
Shrvock,    President  ;   Rudolph   C.    Kampliansen.    K>;> 

South    Seventh    St.,    Zanesville,    onto,    Secretary- 
Treasurer. 
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Construction  of  a  50  Watt  Dynamo 

By  CHAS.  F.  FRAASA 

Part  I. — Field  Magnets,  Endplates,   Pattern   Making  and  Machining 


The  following  design  is  for  a  dynamo 
of  50  watts  output  at  2400  revolutions 
per  minute.  Data  is  given  for  winding 
for  either  shunt  or  series  excitation  at 
25  volts  and  two  amperes,  or  ten  volts 
and  five  amperes.  The  machine  will  run 
well  as  a  motor,  but  at  a  lower  speed 
at  the  above  voltages.  To  secure  2400 
r.p.m.,  the  voltage  would  have  to  be 
raised. 

There  are  so  many  foundries  pro- 
ducing excellent  castings  at  reasonable 
cost  that  the  use  of  castings  should 
cause  the  builder  no  difficulty. 

Pattern  making.  The  patterns  are 
constructed  of  ^4  inch  white  pine  glued 
together  to  the  proper  thickness  with 
pattern  maker's  glue.  Patterns  to  be 
turned  are  glued  to  a  piece  of  one  inch 
plank  fastened  to  the  lathe  faceplate, 
after  first  gluing  a  piece  of  thick  paper 
between  the  pattern  and  the  piece  of 
wood  on  the  faceplate.  All  patterns 
should  taper  slightly  from  the  parting 
line,  making  sections  thicker  at  the 
parting  so  that  the  pattern  may  be  re- 
moved without  tearing  the  mould.  The 
castings  are  most  too  small  to  make  any 
practical  allowance  for  shrinkage  but 
about  ]/$  inch  or  more  must  be  allowed 
all  finished  surfaces  for  machining. 
All  sharp  corners  should  be  carefully 
rounded  out  with  fillet.  Remember 
that  the  dimensions  given  are  finished 
dimensions. 

The  field   magnet   is    dimensioned   in 


Figs.  1  and  2.  The  top  half  of  Fig.  2 
is  a  section  through  the  field  showing 
the  shape  of  the  poles  and  the  yoke 
ring.  The  poles  (A)  should  be  rounded 
off  on  the  four  edges  ( B ) .  The  pattern 
divides  along  the  line  (CD).  The  two 
parts  are  fastened  together  by  3/16- 
inch  dowel  pins  located  by  inscribing  a 
five  inch  diameter  circle  on  each  half  of 
the  pattern.  With  the  two  parts  con- 
nected in  this  way,  the  field  ring  or  yoke 
may  be  turned  and  bored.     Remove  the 
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ring  from  the  faceplate,  and  locate  the 
pole  pieces  (A)  Figs.  1  and  2.  The  pole 
pieces  and  the  base  lugs  (E)  are  built 
up  from  quarter  inch  pine.  Each  part 
is  fastened  with  glue  by  a  projection  as 
indicated  by  the  dotted  lines  in  the  field 
ring  in  slots  cut  in  the  ring.  Be  sure 
to  allow  %  inch  all  around  the  face  of 
the  pole  pieces  for  boring. 

The  brush  holder  pattern  is  made  in 
one  piece  as  illustrated  in  Fig.  3.  Drill 
a  hole  in  the  center  of  the  round  portion 
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of  the  brush  holder  to  receive  the  dowel 
of  the  core  print  (A),  which  should  be 
fastened  with  glue. 

The  patterns  for  the  bearing  and  end 
plates,  Figs.  4,  5  and  6,  are  made  in  one 
piece,  since  the  parting  line  is  the  in- 
side of  the  pattern  and  the  edge  (A), 
Fig.  5.  The  main  portion  is  built  up  and 
turned,  inside  and  out.  Then  saw  away 
the  portion  on  both  sides  of  the  bearing, 
by  sawing  along  the  lines  (BC),  Figs.  4 
and  5.  Then  turn  up  the  hub  (D)  and 
the  core  prints  (E)  and  glue  them  in 
place.  The  bearings  are  cored  y2  inch 
in  diameter.  In  making  these  patterns, 
make  the  part  (F)  7/16  inch  thick,  al- 
lowing Y%  inch  for  machining  and  1/16 
inch  for  the  bearing  bracket  ring  (G), 
which  is  not  turned  in  the  pattern  but 
in  the  casting  when  finished. 

Machine  work.  When  you  receive 
your  castings  from  the  foundry,  care- 
fully clean  them  with  a  file  and  emery 
cloth  or  a  grind  wheel.  Strap  the  field 
magnet  to  the  faceplate  and  bore  the 
armature  tunnel  to  2  9/16  inches  in 
diameter.  Face  the  end  of  the  field  mag- 
net yoke  and  turn  the  recess  for  the 
ring  on  the  end  plates.  To  center  the 
field  casting  when  turning  the  other  end 
of  the  yoke,  turn  up  a  supplementary 
faceplate  having  an  elevated  portion  to 
snugly  fit  the  recess  in  the  end  of  the 
yoke.  Then  strap  the  casting  on  this 
and  face  the  other  side  of  the  yoke  and 
turn  the  recess.     The  base  should  then 


be  filed  and  ground  to 
shape.  Drill  the  two  % 
inch  holes  (F),  Fig.  I, 
in  the  top  of  the  field 
magnet  casting  for  the 
terminal  connection 
binding  posts. 

Probably  the  best 
method  of  machining 
the  end  plates  is  to  chuck 
the  end  plate,  and  bore 
the  hole  for  the  bearing 
bushing  %  inch  in  diam- 
eter and  then  mount  the 
end  plate  on  a  mandrel 
for  finishing.  The  ends 
of  the  hub  should  be  faced  and  the  ring 
(A),  Fig.  5,  faced  and  turned.  The 
bushings  should  be  made  of  hard  brass  or. 
phosphor  bronze,  preferably  the  latter. 
Bore  out  the  center  first  and  then  mount 
the  bushing  on  a  mandrel  and  turn  the 
outside  to  shape.  The  bushing  should  fit 
tightly  in  the  end  plate.  When  the  bush- 
ing is  driven  into  place,  tool  oil  grooves 
in  it,  if  they  are  desired,  and  ream  with 
a  y%  inch  reamer. 

The  grease  cups  for  the  bearing  lubri- 
cation are  dimensioned  in  Fig.  7.  A 
piece  of  brass  tube  (A)  is  threaded  in- 
ternally on  both  ends  to  receive  the  caps 
(B)  and  (C).  The  piece  (C)  has  a  % 
inch  hole  drilled  through  it  for  a  %  inch 
wick  which  feeds  the  grease  to  the  bear- 
ing. This  is  shown  at  (D).  A  piece  of 
brass  spring  wire  is  coiled  up  and  bound 
to  the  wick  near  one  end  to  force  the 
wick  against  the  shaft. 

The  grease  cup  is  mounted  on  the 
under  side  of  the  bearing  in  a  hole  (H), 
Fig.  5,  which  is  drilled  and  tapped  to  re- 
ceive it.  Only  a  l/§  inch  hole  need  be 
drilled  through  the  bushing. 

To  insure  alignment  of  the  four  holes 
through  which  bolts  pass  for  securing 
the  end  plates  on  the  field  magnet,  put 
the  end  plates  in  place  and  strap  clown 
on  the  drill  press.  Drill  through  the  end 
plate  into  the  field  magnet  with  a  3/16 
inch  drill,  and  continue  with  a  No.  29 
drill.  Then  tap  with  a  3  [6  inch  24 
thread  tap. 
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Bore  the  center  hole  in  the  brush 
holder,  and  drill  the  holes  (B)  for  the 
brush  studs. 


A  Liquid  Condenser 

In  the  condenser  described  below,  in- 
stead of  using  tinfoil  for  coating  the 
dielectric,  a  conducting  liquid  covered 
with  y2  inch  of  boiled  linseed  oil  is 
employed,  a  practice  which  obviates  all 
brush  discharge.     It  also  has  the  addi- 


LIQUID    CONDENSES 

tional  advantage  of  insuring  perfect  con- 
tact between  dielectric  and  coating,  thus 
obviating  all  uneven  distribution  of  strain 
and  decreasing  the  liability  of  a  break- 
down. 

A  box  (A)  of  proper  dimensions  is 
constructed  of  paraffined  oak.  The  strip 
top  (L)  should  have  deep  notches  sawed 
in  it  to  correspond  with  the  mouths  of 
the  jars.  A  bread  pan  (B),  long  enough 
to  hold  three  jars  side  by  side,  is  placed 
in  the  box  and  in  it  three  Mason  pint 
jars. 

The  conducting  liquid  is  then  poured 
to  within  ^4  inch  of  the  upper  edge  of 
bread  pan  and  over  it  is  placed  ]/2  inch 
of  boiled  linseed  oil.  The  jars  are  filled 
in  the  same  manner.  The  conducting 
liquid  may  be  either  dilute  sulphuric  acid 
(fifteen  parts  water  and  one  part  acid), 
a  strong  solution  of  sal  ammoniac,  or  a 
salt  water  solution. 

Three  connectors  are  constructed  by 
soldering  a  short  length  of  No.  8  copper 
wire  to  a  copper  plate.     Two  supports 


of  No.  12  copper  wire  are  soldered  at 
right  angles  to  the  large  wire  and  are 
so  spaced  that  when  the  upper  one  rests 
on  the  connecting  strip  the  plate  is  im- 
mersed in  the  conducting  liquid,  and 
when  the  lower  one  rests  on  the  con- 
necting strip  the  plate  clears  the  liquid 
by  y2  inch  or  more. 

The  top  is  then  put  in  place  and  over 
it  the  connecting  strip.  The  three  con- 
nectors are  then  slipped  in  place  and  the 
top  and  connecting  strip  are  screwed  to 
the  box.  A  binding  post  is  mounted  on 
the  bent  end  of  the  connecting  strip. 
Another  binding  post  is  mounted  on  the 
same  end  of  the  box  and  fastened  to  it 
is  a  No.  12  wire  which  makes  contact 
with  the  bread  pan. 

The  capacity  of  one  of  these  units  of 
three  jars  is  .00234  microfarads  when  all 
the  jars  are  connected,  .00156  when  two 
are  connected,  and  .00078  microfarads 
when  one  jar  is  connected,  for  it  is  a  well 
known  principle  that  when  a  number  of 
condensers  are  connected  in  parallel  the 
total  capacity  is  equal  to  the  sum  of  the 
individual  capacities  of  the  several  con- 
densers. 


Watch  Face  Lighter  and 
Magnifier 

A  useful  little  device  for  the  bedroom 
during  the  winter  months  is  a  watch 
stand  like  the  one  illustrated.    This  stand 
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is  manufactured  large  enough  to  contain 
a  battery  in  the  base  to  which  is  con- 
nected the  lamp,  cord  and  an  ordinary 
push  button. 

After  the  watch  is  placed  in  the  holder 
the  lens  may  be  set  so  that  at  any  time 
during  the  night  a  push  of  the  button 
will  illuminate  the  watch  face  and  the 
magnified  hands  and  figures  may  be  seen 
and  the  time  ascertained  without  getting 
out  of  bed. 


A  Test  Bell 


A  great  many  electricians  are  content 
with  an  electric  bell  bound  to  a  dry  cell 
with  tape  as  a  testing  apparatus.  Such 
an  instrument  may  serve  its  purpose  well 
for  a  while,  but  it  really  pays  to  have 
something  better.  A  portable  outfit  con- 
sisting of  a  wooden  box  just  large  enough 


TEST   BELL 


to  hold  a  dry  cell  and  upon  the  side  of 
which  is  fastened  an  electric  bell,  has  been 
found  very  practical  by  the  writer.  Bind- 
ing posts  are  placed  on  the  other  side,  to 
which  is  fastened  a  few  feet  of  flexi- 
ble lamp  cord.  A  cover  is  fixed  to  the 
box  with  small  brass  hinges  and  a  suit- 
able catch. 

No  definite  size  can  be  given  for  the 
construction  of  the  box  as  dry  cells  vary 
in  size.  The  sketches  will  make  the  other 
details  clear  and  explain  the  wiring  of 
the  apparatus. — H.  Carl  Cramer. 


Curious   Features   of  Lightning 

One  scientist  had  the  unusual  fortune 
to  see  a  bolt  of  lightning  strike  an  iso- 
lated cottonwood  tree  about  a  quarter 
of  a  mile  away.  The  flash  appeared  as 
a  superb  column  or  shaft  of  light  about 
400  or  500  feet  high,  and  eight  to  twelve 
inches  in  diameter,  perfectly  straight, 
vertical  and  steady.  The  shaft  was 
white,  but  its  base  was  tinged  with  red. 
This  column  seemed  to  stand  between 
two  diverging  trunks  of  the  tree  and 
lasted  about  two  seconds.  Afterward 
the  observer  found  that  one  of  the  two 
trunks  of  the  double  tree  had  its  bark 
stripped  off  in  the  shape  of  a  ribbon  six 
inches  wide  and  two  yards  long.  The 
other  trunk  showed  two  furrows  begin- 
ning ten  feet  above  the  ground.  They 
looked  as  if  they  had  been  plowed  by 
a  piece  of  steel.  There  was  no 
sign  of  fire. 

Perhaps  the  most  curious  ac- 
companiment of  a  lightning  shock 
is  the  stripping  off  of  the  clothes 
of  the  person  struck.  This  ap- 
pears to  be  very  common.  There 
has  been  reported  a  case  in  which 
a  man  was  struck  by  lightning 
while  standing  by  a  willow  tree. 
Immediately  afterward  his  shoes " 
were  found  at  the  foot  of  the  tree 
and  the  man  was  lying  on  his 
back  two  yards  off  absolutely 
naked  except  for  part  of  the  left 
arm  of  his  flannel  vest. 

He  was  conscious,  but  much 
burned,  and  his  left  leg  was 
broken.  The  field  around  was  strewn 
with  fragments  of  the  clothes,  torn  from 
top  to  bottom.  The  shoes  were  partly 
torn. 

It  is  supposed  that  the  stripping  of  the 
clothes  is  caused  by  the  rapid  formation 
of  steam.  When  trees  are  struck  the 
bark  is  frequently  torn  off,  probably  by 
the  electricity  passing  between  it  and  the 
wood.  It  is  not  unreasonable  to  imagine 
that  the  same  explanation  applies  to  the 
removal  of  clothes. 
Almost  as  remarkable  is  the  shaving 
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effect  that  is  sometimes  seen.  *  Two  men 
in  a  windmill  were  struck  by  lightning. 
Both  were  rendered  deaf,  and  the  hair, 
beard  and  eyebrows  of  one  were  burned. 
A  woman  who  was  struck  had  the  hair 
of  her  head  completely  removed.  Some- 
times the  hair  returns,  and  sometimes  the 
part  is  rendered  permanently  bald. 

When  an  electric  current  is  passed 
through  a  number  of  persons  holding 
hands  it  is  generally  felt  most  by  those 
at  the  end  of  the  chain.  Several  cases 
have  been  recorded  in  which  only  those 
which  may  be  called  the  terminals  of  a 
series  of  animals  are  damaged.  Five 
horses  in  a  line  received  a  stroke  of 
lightning ;  only  the  first  and  the  last  were 
killed.  On  another  occasion  five  horses 
in  a  stable  were  struck;  the  only  animal 
to  escape  death  was  the  horse  in  the 
center. 

Several  remarkable  accounts  have  been 
recorded  wherein  alternate  animals  of  a 
series  have  been  killed.  During  a  storm 
in  1901  lightning  entered  a  stable  where 
there  were  20  cows  and  it  killed  ten  of 
them.  The  first,  the  third,  and  so  on, 
were  killed,  while  the  second,  the  fourth, 
and  so  on,  survived.  Men  of  science  are 
at  a  loss  to  account  for  such  cases  as 
these. 

Many  cases  of  complete  incineration 
are  recorded.  More  remarkable  are  the 
instances  in  which  the  body  of  a  man 
killed  by  lightning  has  appeared  to  be 
unaltered,  but  when  touched  has  crum- 
bled to  dust.  It  is  said  that  three  soldiers 
took  shelter  under  a  tree,  were  killed 
by  lightning,  but  remained  standing. 
Even  their  clothes  appeared  to  be  intact ; 
but  when  touched  the  bodies  fell  into  a 
heap  of  ashes. 

The  lower  animals  appear  to  be  more 
liable  to  be  struck  than  human  beings. 
A  whole  herd  of  cattle  or  sheep  may  be 
destroyed  by  lightning. 

Representatives  of  surrounding  objects 
are  sometimes  said  to  have  been  im- 
printed on  the  victims'  skins  by  a  light- 
ning discharge.  Nearly  always  the  pic- 
ture is  that  of  a  tree,  and  may  be  merely 


a  branching  mark  made  by  the  electricity. 
Fireballs  of  globular  lightning  are  the 
most  mysterious  of  all  the  freakish  mani- 
festations thereof.  For  a  long  time  men 
of  science  even  doubted  that  there  were 
such  manifestations,  but  it  seems  that 
their  reality  has  been  demonstrated  be- 
yond all  question.  Ball  or  meteoric  light- 
ning is  sometimes  seen  proceeding  from 
cloud  to  cloud,  sometimes  rolling,  bounc- 
ing and  skipping  along  the  ground.  In 
1885,  in  Constantinople,  a  globe  of  fire 
about  the  size  of  an  orange  is  declared 
to  have  come  spinning  along,  to  have 
proceeded  through  an  open  window,  and 
to  have  played  about  a  gas  jet. 


Photographing  Birds 

In  taking  snap  shot  photographs  of  ani- 
mals and  birds,  it  is  especially  desirable 
to  operate  the  camera  shutter  from  a  dis- 
tance. By  means  of  the  arrangement 
shown  in  the  illustration  a  bird  alighting 
on  the  little  perch  brings  the  contact  point 
down  against  the  metal  plate,  completing 
the  electrical  circuit  and  actuating  the 
shutter.  The  perch,  of  course,  is  con- 
nected in  the  electrical  circuit,  and  the 
camera  is  focused  with  the  shutter  set. 

The  device  consists  of  a  piston  forced 
into  a  cylinder  by  means  of  a  spring.  A 
strong    electro-magnet,    consisting   of   a 
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couple  of  hundred  turns  of  No.  20  wire, 
pulls  over  the  lever,  releasing  the  piston, 
which  in  descending,  compresses  the  air 
in  the  cylinder,  communicating  with  the 
camera  shutter  by  a  piece  of  rubber  tub- 
ing.— W.  G.  Paulson. 


that  it  will  not  pull  over.  Also  the  "set" 
position  of  the  snap  switch  shall  be  such 
that  a  downward  pull  on  the  lever  arm 
will  snap  the  switch. — Henri  Piccard. 


Clock  Operated  Time  Switch 

The  snap  switch  being  already  con- 
nected to  the  circuit  and  fastened  on  the 
wall,  an  arm  of  wood  about  eight  inches 
long  is  fastened  at  one  end  to  the  button 
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TWIN   SWITCH 

on  the  switch  by  a  small  cleat,  and  to  the 
free  end  of  this  arm  is  fastened  a  suit- 
able weight  by  a  chain  or  cord.  This 
weight  stands  on  a  hinged  shelf  so  that 
when  the  alarm  on  an  ordinary  alarm 
clock  goes  off  it  pulls  a  string  which 
operates  a  small  brass  pin,  which  in  turn 
releases  the  shelf,  allowing  the  weight 
to  drop  to  a  fixed  platform  below.  This 
is  shown  by  the  illustration.  The  alarm 
clock  has  its  alarm  wind  key  soldered  so 
that  the  hinged  portion  stands  out  rigidly. 
Over  this  key  is  fastened  a  small  wooden 
spool,  slotted  to  fit  over  it.  The  release 
string  is  wound  a  couple  of  turns  around 
this  spool  so  that  when  the  alarm  goes 
off  the  key  turns  and  the  spool  winds 
up  pulling  the  brass  release  pin  out. 
Needless  to  say  the  clock  should  set  so 


An  Industrial  University 

An  original  idea  in  the  line  of  indus- 
trial training  is  to  be  promoted  at  Lomax, 
111.,  if  present  plans  materialize.  It  is 
proposed  to  establish  there  an  industrial 
university  with  a  view  to  furnish  not 
only  the  manufacturing  interests  at 
Lomax,  but  to  small  industries  generally 
a  highly  trained  class  of  employees,  in- 
cluding electricians,  mechanics,  chemists 
and  advertising  and  business  managers. 
The  large  manufacturing  companies, 
even,  which  can  afford  to  maintain  train- 
ing and  apprenticeship  courses,  find  dif- 
ficulty in  securing  enough  such  men  and 
the  smaller  industrial  concerns  are  at  a 
still  greater  disadvantage. 

In  addition  to  this  higher  training  for 
craftsmen  and  industrial  business  men, 
the  Lomax  Town  Company  proposes  to 
institute  an  inventor's  department ;  to 
give  to  any  inventor  free  of  charge,  if 
he  so  desires,  such  advice  as  will  enable 
him  to  make  such  experiments  as  will 
demonstrate  the  value  of  the  idea,  to- 
gether with  an  opportunity  to  work 
out  such  idea  and  the  use  free  of 
charge  of  exclusive  and  private  apart- 
ments, equipped  with  all  facilities  for 
the  development  of  such  invention. 

With  the  development  of  the  inven- 
tion to  a  point  which  will  demonstrate 
its  value,  and,  if  such  value  is  considered 
sufficient  to  justify  its  manufacture,  such 
assistance  will  be  given  to  the  inventor 
as  will  enable  him  to  secure  binding  pat- 
ents, under  the  direction  of  the  legal 
department  of  the  university. 

If  the  inventor  is  in  a  position  finan- 
cially to  go  into  the  manufacturing  of 
his  invention,  a  small  or  large  unit  of 
space  in  the  "nursery"  building  would 
be  placed  at  his  disposal  at  a  very  small 
rental.  In  the  event  of  the  inability  of 
the  inventor  to  undertake  the  manufac- 
ture  of  his    invention    through    lack    of 
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necessary  capital,  the  board  of  experts 
would  make  such  recommendation  and 
report  on  the  probable  value  of  the  in- 
vention and  give  such  assistance  as 
would  enable  the  inventor  to  secure  such 
financial  backing  as  might  be  necessary 
to  carry  on  its  manufacture  under  the 
most  favorable  conditions. 


Water-Tight  Receptacle  and 
Plug 

A  receptacle  that  will  last  when  in- 
stalled in  a  damp  place  and  permit  an  ex- 
tension cord  to  be  plugged  upon  it  is  a 
rare  electrical  fitting,  as  most  electricians 
are  aware. 


WATER-TIGHT   RECEPTACLE   AND   PLUG 

The  Conlan  receptacle  is  built  to  meet 
this  need.  The  cable  terminals  are  in 
the  upper  water-tight  part  of  the  plug. 
Crowding  the  plug  into  the  receptacle 
and  giving  it  a  turn  holds  it  in  place  by 
side  pins.  When  the  plug  is  removed  a 
valve  and  gasket,  forced  outward  by  a 
spring,  operate  to  fill  the  hole  and  keep 
out  water. 


Double  Jet  Gasoline  Torch 

On  a  windy  day  in  winter  brazing 
telephone  or  telegraph  wires  is  not  an 
easy  task,  though  one  that  has  to  be 
done.    This  work,  however,  is  more  eas- 


ily accomplished  with  a  double  jet  gaso- 
line torch,  for  two  hot  jets  are  better 
than  one  in  cold  weather.  To  further 
aid  in  the  application  of  a  large  amount 
of  heat  to  a  restricted  area,  this  torch 
is  equipped  with  a  wind-shield,  which 
adds  to  its  efficiency  on  a  windy  day. 


Making  Glass  Threads 

The  delicate  needles  of  fine  galvanom- 
eters and  other  extremely  sensitive  lab- 
oratory instruments  used  to  be  suspended 
by  threads  of  silk  or  by  spider  webbing. 
But  both  of  these  materials  absorb  mois- 
ture and  therefore  move  with  changes  in 
the  humidity  of  the  room  in  which  they 
are  used.  Indeed,  the  breath  of  a  person 
working  close  to  the  instrument  may 
moisten  the  air  sufficiently  to  spoil  the 
adjustment.  A  thread  of  glass,  i.  e.,  a 
glass  tube  drawn  down  to  a  very  small 
diameter,  will  not  do  this,  but  the  puzzle 
has  been  to  make  the  same  fine  enough  to 
have  the  required  flexibility. 
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Recently  Mr.  H.  S.  Souttar,  of  Lon- 
don, has  succeeded  by  employing  a  little 
electric  furnace  which  enables  him  to 
draw  glass  tubes  fairly  uniform  in  size 
and  having  an  outside  diameter  of  about 
1/25,000  inch,  the  bore  of  the  tubes  being 
approximately  four-fifths  of  this  diame- 
ter. To  produce  such  exceedingly  fine 
glass  threads,  Mr.  Souttar  starts  with  a 
small  glass  tube  placed  within  a  spiral  of 
platinum  wire  in  a  mica  box.  When  cur- 
rent is  sent  through  the  wire,  this  will 
become  red  hot,  but  the  heat  will  only 
soften  the  lower  end  of  the  glass  tube,  as 
a  brass  tube  shields  all  but  the  lower  tip 
of  the  glass. 

Before  turning  on  the  current,  a  metal 
rod  is  welded  to  the  lower  end  of  the 
glass  and  this  rod  projects  through  the 
bottom  of  the  mica  oven  into  a  tube  filled 
with  a  mixture  of  water  and  glycerin. 
When  the  heat  softens  the  glass,  the 
weight  of  this  metal  rod  draws  the  glass 
into  a  tube  scarcely  visible  to  the  naked 
eye,  but  so  strong  that  the  1/25,000  inch 
tube  will  support  a  weight  of  five  grams 
(about  one-sixth  ounce). 

If  the  nature  of  the  apparatus  for 
which  the  delicate  thread  is  to  be  used 
requires  the  suspension  to  be  a  con- 
ductor, the  fine  tube  can  either  be  filled 
with  mercury  or  plated  with  a  thin  film 
of  silver. 


Electric  Osmose  in  the  Drying  of 
Peat 


The  technical  application  of  the  prin- 
ciple of  electric  osmose  or,  as  it  is  fre- 
quently and  erroneously  termed,  "electric 
endosmosis,"  is  exceedingly  promising. 
To  define  we  will  use  an  illustration.  In 
Fig.  1  the  electric  current  is  passing 
through  a  water  solution  of  lithium  sul- 
phate though  similar  compounds  would 
serve  as  well.  Like  all  acids,  bases  and 
salts  each  molecule  of  this  salt  breaks  up 
in  water  solution  into  two  kinds  of  oppo- 
sitely charged  particles  called  ions — too 
small  to  be  visible  individually. 

In  fact,  electricity  is  carried  through 


solutions  only  when  some  ions  are  present, 
for  they  carry  the  current.  In  the  illus- 
tration the  positively  charged  lithium  ions 
are  attracted  to  the  negative  pole  and 
reaching  it,  are  discharged.  Had  copper 
sulphate  been  used  copper  plating  would 


have  resulted.  It  seems  well  established 
by  recent  research  work  that  all  ions  are 
hydrated— that  is,  have  loosely  attached 
to  them  some  molecules  of  water  which 
they  carry  along. 

Lithium  ions  carry  more  water  than 
any  other  known  ion,  sodium  nearly  as 
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much,  potassium  much  less  and  hydrogen 
almost  none.  The  sulphate  ion  carries 
very  little.  Naturally  as  the  lithium  ions 
proceed  to  the  negative  pole — by  attrac- 
tion— they  carry  a  very  appreciable  quan- 
tity of  water,  while  the  negative  sulphate 
ions,  attracted  in  the  opposite  direction 
by  the  positive  pole,  carry  very  little 
water. 

It  is  interesting  to  note  that  the  heavily 
hydrated  lithium  ions  are  the  slowest 
known  and  the  least  hydrated  ions,  hydro- 
gen (derived  from  all  acids)  are  the 
swiftest.  Probably  the  dragging  effect 
of  the  water  molecules  hanging  on  to  the 
ions  accounts  ,for  the  .difference  ..  in 
velocity. 
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The  commercial  application  is  easily 
shown  by  Fig.  2,  which  illustrates  a  new 
method  of  drying  peat.  The  mass  of  wet 
peat  is  pressed  between  two  metallic 
plates  which  serve  as  electrodes,  the 
lower  plate  being  perforated.  Of  course, 
the  peat  water  contains  some  dissolved 
salts  and  consequently  some  positive  ions. 
As  these  move  down  to  the  lower  nega- 
tive plate  under  a  pressure  of  100  volts 
or  more  they  carry  with  them  their  little 
crowd  of  clinging  water  molecules.  When 
the  ions  are  discharged  on  this  negative 
electrode  the  water  lets  go  and  drains  off 
through  the  perforations  in  the  plate.  In 
Germany  peat  is  dried  as  cheaply  by  this 
means  as  by  the  oven  process.  The  enor- 
mous use  of  peat  as  a  fuel  makes  the 
process  important. — Harry  N.  Holmes. 

Transmitting  Phonograph  Music 

The  illustration  shows  the  arrangement 
I  have  used  at  home  to  entertain  friends, 
and  at  the  same  time  it  enables  me  to  have 
the  phonograph  in  a  room  away  from  the 
crowd. 

Procure  a  long  distance  transmitter,  in- 
cluding the  mouthpiece,  and  set  this  on 
the  reproducer  stem.  Fasten  a  watch- 
case  receiver  to  a  phonograph  horn  in  the 
room  where  the  music  is  to  be  delivered. 


Connect  as  shown,  using  dry  cells,  and 
a  two  point  switch  to  control  the  current. 
A  small  choke  coil  placed  in  the  circuit 
will  sometimes  improve  the  sound  at  the 
horn. — E.  H.  Winkler. 


Care    of 


Commutator 
Brushes 


and 


DISTANT   PHONOGRAPH   TRANSMITTER 


The  commutator  of  a  direct  current 
machine  being  built  up  of  comparatively 
small  bars  or  segments  of  copper  which 
are  insulated  from  each  other  by  strips 
of  mica  is  sometimes  troublesome  and 
hard  to  make  run  smoothly.  Some  of 
the  common  troubles  are  here  noted,  with 
remedies. 

High  mica  is  occasioned  by  the  copper 
segments  wearing  away  faster,  due  to 
frictional  contact  with  the  brushes,  than 
the  mica,  thus  causing  the  brushes  to 
jump,  resulting  in  a  blackened  commu- 
tator surface,  caused  by  the  consequent 
arcing.  The  remedy  is  to  undercut  the 
mica,  or  groove  it  out  between  the  bars 
to  about  1/16  inch  in  depth  and  about 
1/32  inch  in  width.  This  may  be  done 
with  one  of  the  many  devices  on  the 
market,  or  with  a  hacksaw  blade,  by 
replacing  the  frame  with  a  "stiffener" 
fitted  to  the  blade.  When  the  mica  has 
been  removed,  all  the  slots  should  be 
carefully  cleaned  out 
and  kept  clean.  After 
the  whole  surface  has 
been  thoroughly  sand- 
papered, the  machine 
may  be  placed  in  opera- 
tion. 

Sparking  caused  by 
dirty  brush  holders  pre- 
venting the  brushes 
from  following  any 
slightly  irregular  parts 
on  the  surface  of  the 
commutator  may  be 
remedied  by  using  a 
piece  of  fine  grained 
grindstone,  shaped  to  the 
commutator  surface  and 
held  in  contact  therewith 
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by  hand,  with  the  machine  slowly  revolv- 
ing until  the  surface  assumes  a  clean 
appearance.  It  may  then  be  finished, 
using  finer  grades  of  sandpaper,  and  a 
high  polish  may  be  given  by  using  ordi- 
nary lubricating  oil  in  combination  with 
the  paper. 

In  case  of  dirty  and  gummed  brush 
holders,  they  should  be  thoroughly 
wiped  or  scraped  if  necessary  by  using 
kerosene  as  a  remover  of  the  gummy 
accumulation.  When  this  is  done,  the 
brushes,  if  of  the  proper  size,  should 
then  be  free  to  hug  the  surface. 

Chattering  and  squeaking  brushes, 
being  usually  more  annoying  to  the  at- 
tendant than  harmful  to  the  machine, 
may  be  remedied  by  readjusting  the 
brushes'  angular  contact  with  the  com- 
mutator. One  way  to  relieve  the  squeak- 
ing is  to  remove  one  brush  out  of  each 
arm,  in  a  spiral  path  around  the  whole 
commutator,  and  boil  in  a  heavy  engine 
of  cylinder  oil.  Allow  them  to  drain 
before  being  replaced.  Thus  the  whole 
width  of  the  commutator  will  be  lubri- 
cated. A  little  kerosene  sparingly  ap- 
plied with  a  piece  of  heavy  canvas  may 
be  used  while  the  machine  is  running,  to 
remove  any  gummed  oils,  etc.  Follow- 
ing this  by  a  slight  application  of  engine 
oil  will,  as  a  rule,  give  good  results. — 
H.  G.  Wilson. 


New  Use  for  Conduit 

A  novel  use  for  clay  conduit  is  reported 
in  the  Western  Electric  News. 

A  wealthy  wool  merchant,  who  is  a 
lover  of  good  living,  has  decided  to  build 
a  wine  cellar  in  his  house.  He  has 
bought  600  twelve-inch  lengths  of  vit- 
rified clay  conduit  and  will  build  the  tile 
ducts  into  the  walls,  using  them  as  re- 
ceptacles for  wine  bottles.  Each  piece 
of  conduit,  being  about  a  foot  long  and 
four  inches  in  diameter,  is  just  the  right 
size  to  hold  a  quart  bottle  comfortably. 

This  illustrates  very  clearly  the  fact 
that  more  than  one  kind  of  "juice"  can 
be  run  through  a  conduit.  This  may 
also  serve  as  a  hint  to  architects. 


Reversing  Switch  for  Small 
Motor 

An  easily  made  and  simple  contrivance 
for  reversing  a  small  motor  is  shown  in 
the  sketch.  The  cylinder  (C)  can  be 
made  from  a  cork  or  an  old  spool  with 
the  hole  through  its  center  plugged  and 
a  piece  of  No.  14  iron  wire  (G)  wedged 
in  firmly  and  bent,  as  shown,  to  form  an 
axle  and  handle.  The  supports  (E)  may 
be  made  from  light  strip  brass  or  iron 


REVERSING    SWITCH    FOR    SMA1L    MOTOR 

or,  lacking  anything  better,  a  small 
wooden  box  with  holes  in  its  opposite 
sides  may  be  used  for  the  supporting 
framework. 

The  brushes  (Bi,  B2,  B3,  B4) — pieces 
of  an  old  alarm  clock  spring,  or  light 
strips  of  spring  brass  or  tin — should  be 
bent  as  shown  and  fastened  with  screws 
so  they  will  bear  against  (C)  ;  (B2)  and 
(B3)  must  be  directly  opposite  each  other 
and  half  way  from  each  end  of  (C)  ; 
(Bi)  must  be  to  the  left  of  (B2)  and  on 
the  same  side  of  (C)  ;  (B4)  must  be  to 
the  right  of  (B3).  The  two  strips  (A) 
and  (D)  are  made  of  thin  sheet  copper 
and  are  exactly  the  same  size  and  shape. 
The  surface  of  (C)  rolled  out  flat  shows 
the  position  in  which  these  strips  must 
be  fastened  on  it. 

Two  hook-ups  arc  shown,  the  series 
field  being  the  best  adapted  to  most  small 
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battery  motors.  To  connect  the  motor 
if  series  wound,  use  the  dash  dot  wires 
and  the  solid  heavy  "series  field."  Pay 
no  attention  to  the  dotted  wires  or  to 
the  dotted  "shunt  field."  With  this  con- 
nection the  switch  (HJ)  may  be  elimi- 
nated as  whenever  the  reverser  is  turned 
into  a  position  that  stops  the  motor  the 
battery  circuit  must  of  necessity  be  open. 
Connect  wire  (J)  to  (B3). 

To  connect  the  motor  shunt  wound,  dis- 
regard the  solid  heavy  "series  field"  and 
wire  (1,  2,  3,  4)  using  the  dotted  "shunt 
field"  and  the  dotted  wires.  Use  all  the 
dash  dot  wires  also,  except  wire  (1,  2, 
3,  4).  Switch  (HJ)  must  be  used  with 
this  hook  up,  as  otherwise  there  would 
always  be  a  battery  circuit  closed  through 
the  field.— H.  S. '  Worrell. 


Illuminated  House  Numbers 

When  one  is  required  to  find  a  strange 
address  after  dark,  he  is  impressed 
with  the  desirability  of  illuminated  house 
numbers.  This,  of  course,  can  easily  be 
done  by  placing  an  incandescent  lamp 
behind  a  translucent  glass  on  which  the 
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THREE   WAYS   OF   CONNECTING   ILLUMINATED 
HOUSE   NUMEEES 

number  has  been  painted.  The  smallest 
no  volt  incandescent  lamp  available  is 
of  higher  candlepower  than  necessary  for 
this  purpose,  so  that  it  is  desirable  to 
adopt  other  means.  Here  are  given  three 
methods  of  obtaining  the  desired  result. 
These  methods  are  applicable  to  any  case 
where  it  is  desired  to  burn  low  voltage 
lamps  on  a  commercial  alternating  cur- 
rent lighting  circuit. 

Obviously  it  is  possible  to  use  a  trans- 
former as  shown  in  (A).  This  might 
be    built    after    some    of    the    methods 


outlined  in  this  magazine  in  previous 
numbers. 

The  scheme  shown  at  (B)  utilizes  tele- 
phone condensers  and  their  property  of 
allowing  an  alternating  current  to  flow 
through  them.  The  smaller  the  current 
required  by  the  lamp,  the  less  capacity  is 
necessary  in  the  condenser.  With  a  small 
lamp  taking  0.25  amperes  the  capacity 
required  is  from  two  to  four  micro- 
farads, if  the  frequency  of  the  alternat- 
ing current  is  60  cycles  per  second,  as  is 
usually  the  case.  In  this  case  there  is 
no  loss  in  the  condenser,  as  would  be 
experienced  if  a  resistance  was  employed 
to  reduce  the  voltage  at  the  lamp. 

The  scheme  shown  at  (C)  employs  an 
inductance  which  consists  of  a  coil  of 
wire  wound  upon  an  iron  core  consisting 
of  a  bundle  of  iron  wires.  Make  an  iron 
core  by  winding  soft  iron  wire  on  a 
wooden  cylinder  about  four  inches  in 
diameter.  The  core  should  be  of  one 
square  inch  cross-section  or  over  and 
the  wires  should  be  well  bound.  Wind 
No.  18  double  cotton  covered  wire  on 
this  ring,  adding  shellac  to  each  layer. 
Do  not  have  the  winding  too  thick  in 
order  that  the  coil  may  not  overheat. 
The  number  of  turns  required  depends 
upon  the  amperage  of  the  lamp  to  be 
used.  About  800  turns  on  an  iron  core 
is  sufficient  to  place  in  series  with  a 
ten  volt,  ten  candlepower  tungsten  sign 
lamp  on  a  115  volt  alternating  current 
circuit.  One  thousand  turns  is  sufficient 
for  a  four  volt,  four  candlepower  lamp. 
A  continuous  iron  core  is  desirable,  al- 
though a  cylindrical  coil  with  a  bundle 
of  wires  in  the  middle  can  be  used,  but 
more  turns  must  be  provided.  This  lat- 
ter method  has  an  advantage  of  adjust- 
ing the  position  of  the  core  and  size  of 
it  to  fit  the  lamp  used. 

The  advantage  of  these  methods  in 
reducing  the  lamp  voltage  and  permit- 
ting the  use  of  miniature  lamps  on  com- 
mercial circuits  is  that  they  entail  very 
little  loss  of  energy  in  the  apparatus. 
This  would  not  be  true,  of  course,  if 
resistance  was  used  for  the  same  purpose. 
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Electric  Testing  of  Water  Supply 

Pure  water  is  practically  a  noncon- 
ductor of  electricity,  while  water  contain- 
ing in  solution  such  substances  as  acids, 
bases  and  salts  conducts  the  current  very 
well.  To  measure  the  conductivity — the 
reciprocal  of  the  specific  resistance — of 


THE   EIONIC  WATER   TESTER 

water,  chemists  have  long  used  delicate 
apparatus  devised  by  Kohlrausch  for 
determining  specific  resistance.  Its  ap- 
plication heretofore  has  been  wholly  lim- 
ited to  water  of  a  high  degree  of  purity 
and  the  conductivity  was  considered 
directly  proportional  to  the  amount  of 
impurity. 

Recently  a  simple  device  called  the 
Dionic  water  tester  has  been  put  on  the 
market  in  England  and  America  to  use 
the  above  principle  for  measuring  ap- 
proximately and  quickly  the  hardness  of 
water,  sewage  contamination  in  rivers, 
minute  traces  of  impurity  in  distilled 
water,  priming  of  steam  boilers,  etc. 

This  simple  and  portable  apparatus 
consists  of  a  U  tube  of  glass  containing 
two  platinum  electrodes  and  in  addition 
a  hand  dynamo  and  a  direct  reading  con- 
ductivity meter.  The  U  tube  is  washed 
out  and  filled  with  the  water  to  be  tested. 
By  the  use  of  a  constant  speed  clutch 
current  at  a  pressure  of  ioo  volts  is 
maintained  and,  passing  through  the 
water  column  and  the  meter,  gives  a 
direct  reading  on  the  scale  of  the  resist- 
ance of  the  water.  In  making  this  scale 
due  allowance  was  made  for  all  disturb- 
ing factors.     To  be  exact  this  scale  is 


written  to  read  in  conductivity — the  re- 
ciprocal of  resistance. 

The  next  step  is  to  have  a  chemical 
analysis  of  the  water  made  and  compared 
with  the  conductivity  reading  of  the 
Dionic  water  tester.  From  day  to  day 
new  conductivity  readings  may  be  taken 
in  two  minutes  by  unskilled  workmen. 
If  these  readings  are  practically  the  same 
it  is  reasonable  to  suppose  there  is  little 
or  no  change  in  the  chemical  content  of 
the  water.  In  proportion  to  any  varia- 
tion in  the  conductivity  one  infers  a  cor- 
responding variation  in  the  chemical 
content.  Thus  the  expense  of  more  than 
one  chemical  analysis  is  done  away  with 
and  frequent  control  tests  are  made  with 
ease. 

Of  course  conductivity  measurements 
do  not  discriminate  between  one  kind  of 
impurity  and  another — analysis  alone  can 
do  that ;  but  in  most  instances  of  water 
testing  for  engineering  purposes  the 
nature  of  the  impurities  present  is  known, 
having  been  learned  once  for  all  by  a 
chemist.  Further  tests  then  are  needed 
only  to  show  increase  or  decrease  in  the 
percentage  of  impurity  and  the  new  elec- 
tric device  performs  these  tests  with  a 
simplicity  and  speed  impossible  in  chem- 
istry. 

A  Convenient  Battery  Tester 

The  battery  tester  here  described  is 
excellent  in  ignition,  signaling,  bell  and 
battery  work.  Take  an  ordinary  candela- 
bra or  metal  socket  and  solder  two  strips 


BATTERY   TESTER 

of  thin  brass,  each  about  six  by  J4  inch, 
one  to  each  contact  part  of  the  socket,  so 
placed  that  the  strips  will  be  fiat  sides 
together.  With  this,  use  a  t'S  volt 
tungsten  lamp,  which  can  be  protected 
by  a  wire  guard  fastened  around  it.  This 
simple  outfit  will  indicate  by  the  relative 
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brightness  of  the  lamp  when  applied  to 
a  battery,  just  what  condition  the  battery 
is  in.  In  testing,  the  strips  are  held  apart 
with  the  finger  sufficiently  to  touch  the 
binding  posts  or  other  contacts. — Henri 
Piccard. 


Testing  the  Permanence  of 
Colors 


It  is  well  known  that  besides  the  visible 
rays  in  sunlight,  the  invisible  chemical 
rays,  the  ultra-violet  rays,  tend  to  produce 
chemical  effects,  apparently  because  they 
lead  to  resonance  of  the  electrons  within 
the  atom.  It  is  these  rays  which  cause 
snow  blindness,  sunburn  and  even,  it  is 
thought,  the  marking  of  small  pox.  They 
are  also  largely  responsible  for  the  de- 
terioration in  color  of  dyed  materials.  In 
a  recent  number  of  Science  Progress  Mr. 
J.  S.  Dow  mentions  this  fact,  and  alludes 
to  the  new  quartz  tube  mercury  vapour 
lamp,  which  is  very  strong  in  these  rays. 
So  well  is  this  effect  recognized  that  the 
carpet  manufacturers  of  North  Germany 
are  said  to  use  the  new  quartz  lamp  as  a 
means  of  testing  the  permanence  of  their 
dyes.  Formerly  they  used  to  send  the 
goods  to  the  sunny  south,  where  there 
was  abundant  bright  daylight,  to  which 
the  materials  were  exposed  for  weeks  at 
a  time.  But  now  it  is  possible  to  do  by 
artificial  light  in  a  few  days  what  it  for- 
merly took  weeks  to  accomplish.  And 
there  is  also  the  advantage  that  this  can 
be  done  irrespective  of  climatic  condi- 
tions. 


Powerful  Incandescent  Lamps 

An  incandescent  lamp  giving  as  much 
light  as  an  arc  lamp  would  be  preferable 
to  the  arc  lamp  on  account  of  the  su- 
perior quality  of  its  light,  and  its  slighter 
demand  for  supervision.  But  for  a  long 
time  it  was  found  impossible  to  give  to 
an  incandescent  lamp  a  power  exceeding 
about  250  candles,  because  of  the  extreme 
fragility  of  the  filaments  required  for 
high  intensities  of  light.  This  difficulty 
has  been,  at  least  to  a  large  degree,  over- 


come in  the  Fix  far  incandescent  lamp, 
manufactured  in  Paris.  High  tension 
current  is  avoided  by  means  of  a  special 
transformer  of  the  Weissman  type,  which 
is  placed  in  the  lamp  itself,  and  lowers 
the  tension  of  an  alternating  current  to 
40  volts.  The  filaments  are  larger  than 
in  the  ordinary  high  tension  lamp,  and 
the  temperature  higher,  so  that  a  lumin- 
osity of  from  100  to  1,200  candles  may 
be  obtained. 


Take  Your  Own  Picture 

Telling  yourself  to  "look  pleasant, 
please,"  while  you  take  your  own  picture 
is  the  end  in  view  by  John  Herricht,  New 
York  City,  who  has  a  patent  upon  an 
automatic  photographing  machine. 

The  apparatus  consists  of  an  arc  lamp, 
a  cabinet  containing;  mechanism  for  actu- 


PICTURE   TAKING   OUTFIT 


ating  the  arc,  and  also  for  holding  pho- 
tographic material.  A  stool,  a  screen  for 
a  background,  and  an  incandescent  lamp 
complete  the  equipment,  which  is 
mounted  on  a  common  base.  The  in- 
candescent lamp  is  used  so  that  no  strong 
shadows  may  be  present.  Pulling  a  lever 
on  the  cabinet  imparts  enough  power  to 
the  mechanism  to  bring  the  lamp  carbons 
together  for  a  sufficient  time  to  take  your 
picture  when  seated  on  the  stool. 


Should  Inventing  Be  Taught? 

By  ALBERT  SCHEIBLE,  M.E. 


If  there  is  any  one  term  that  has  be- 
come more  prominent  than  any  other 
during  the  industrial  and  commercial  de- 
velopments of  the  last  few  years,  it  is  the 
word  "efficiency."  Old  as  the  term  is, 
we  had  been  in  the  habit  of  applying  it 
almost  wholly  to  machinery  or  mechan- 
ical and  electrical  equipment.  Then  it 
suddenly  dawned  upon  some  that  if  a 
motor  driven  shovel  is  to  be  judged  by 
its  effectiveness,  the  same  standard  should 
hold  also  for  men  wielding  shovels.  And 
if  variations  in  the  design  of  operative 
parts  and  in  their  rate  of  motion  can 
make  a  great  difference  in  the  output  of 
a  power  driven  mechanism,  might  not 
the  same  sort  of  carefully  studied  changes 
work  a  corresponding  improvement  in 
the  human  machine  when  employed  at  a 
given  operation? 

Thus  a  consideration  of  human  effi- 
ciency took  its  place  with  the  study  of 
machine  efficiencies  and  the  past  decade 
has  marked  decided  improvements  all 
along  the  line. 

All  around  us  there  is  now  a  con- 
certed striving  for  higher  efficiency,  often 
extending  even  into  the  work  of  churches 
and  other  religious  organizations.  Yet 
in  the  midst  of  it  all  there  is  one  line  of 
human  endeavor  in  which  the  average 
efficiency  is  admitted  to  be  very  low  and 
in  which  no  determined  effort  has 
been  made  toward  improvement.  It  is 
the  field  of  independent  inventing.  Where 
investigations  and  experiments  leading 
to  inventions  are  conducted  in  manufac- 
turing establishments  of  any  size,  these 
are  generally  carefully  planned  and  high- 
ly effective  in  their  results.  Particularly 
is  this  true  of  some  of  the  large  electrical 
manufacturing  concerns  which  owe  their 
continued  prominence  partly  to  crews  of 
highly  trained  men  paid  both  for  their 
experimental  and  for  their  inventive 
ability. 


But  when  we  leave  these  inventive 
groups  and  look  about  us  among  the 
scattered  inventors  of  the  country,  we 
immediately  strike  almost  the  opposite 
extreme.  Instead  of  men  expert  at  the 
particular  lines  in  which  they  are  work- 
ing either  in  the  laboratory  or  on  the 
drafting  board,  we  find  men,  women  and 
boys  dabbling  in  lines  of  which  they  know 
very  little.  Instead  of  men  consulting 
with  others  who  have  had  valuable  ex- 
perience, we  find  suspicious  and  secretive 
natures  w'hich  ask  no  counsel  and  profit 
by  none.  In  place  of  a  careful  analysis 
of  the  commercial  outlook  for  a  new  de- 
vice, to  determine  whether  or  not  the 
prospects  would  warrant  the  cost  of 
patenting  it,  we  find  a  rash  assumption 
that  whatever  is  novel  must  be  of  com- 
mercial value.  Instead  of  a  basic  under- 
standing of  our  patent  system  as  a  pro- 
tection for  new  articles  having  sufficient 
merit  to  make  them  profitably  salable,  we 
find  the  curious  conception  that  the 
patenting  in  itself  will  give  a  value  to  a 
new  idea. 

Thus  in  a  dozen  different  ways  the 
point  of  view  of  the  corporation  hired 
designer  is  radically  different  from  that 
of  the  average  isolated  inventor.  The 
latter  may  be  just  as  ingenious,  as  per- 
sistent and  as  versatile  as  the  former,  but 
what  does  it  avail  him?  Perhaps  he 
could  ably  defend  his  own  point  of  view. 
But  of  this  you  may  be  sure :  the  ex- 
perienced business  man  knows  both  the 
laws  and  the  trade  customs,  and  when  he 
pays  good  salaries  to  men  of  ingenuity 
he  sees  to  it  that  they  work  in  harmony 
with  our  existing  patent  system  and  with 
commercial  practice.  Right  here  is  where 
the  isolated  inventor  usually  falls  down 
and  that  is  why  the  average  patentee  gets 
no  returns  from  his  invention,  lie  as- 
sumes that  he  knows  our  patent  system 
from  having  read  some  advertising  liter- 
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ature,  assuming  also  that  he  is  qualified 
to  enter  the  ranks  of  successful  patentees 
and  that  his  own  knowledge  and  judg- 
ment are  ample. 

And  why  not?  Does  not  Uncle  Sam 
say  that  a  patent  may  be  obtained  by 
"any  person  who  has  invented  or  dis- 
covered?" What  the  inventor  overlooks 
is  the  fact  that  our  patent  system  was 
chiefly  designed  to  protect  those  who 
would  not  only  evolve  the  new  idea  but 
who  also  would  introduce  it  upon  the 
market.  To  do  the  latter  means  a  busi- 
ness acumen,  a  knowledge  of  market  con- 
ditions, an  ability  to  develop  a  crude  idea 
into  a  commercial  article  and  a  keen  un- 
derstanding of  the  elements  of  novelty 
in  a  new  device — all  of  which  are  rarely 
found  in  the  isolated  inventor.  More- 
over, if  his  patent  is  really  to  protect 
him,  he  should  know  how  to  judge  the 
strength  or  weakness  of  a  patent,  for 
shoddy  in  patents  wears  even  less  well 
than  in  clothes.  He  must  know  how  to 
predetermine  the  extent  to  which  he  can 
monopolize  a  certain  field,  for  all  that  the 
patent  does  is  to  give  him  a  basis  for  a 
certain  seventeen  year  monopoly.  He 
must  know  how  to  tell  whether  or  not 
the  money  spent  for  the  patenting  should 
be  classed  as  a  promising  investment  or 
as  a  rash  speculation.  All  of  this — and 
more  too — is  presupposed  in  the  applicant 
to  whom  a  United  States  patent  really 
offers  returns  for  his  time  and  money. 

But  what  if  the  man  of  ingenuity  does 
not  have  all  of  these  qualifications  and  is 
not  connected  with  a  concern  that  will 
supply  the  deficiencies  for  him?  Is  he 
merely  to  blunder  along  and  take  the  long 
chances,  with  the  odds  tremendously  in 
favor  of  those  who  are  otherwise  sit- 
uated ?  Not  when  he  wakes  up,  though 
it  is  exactly  what  so  many  thousands  have 
done  in  the  past.  To  believe  that  he  will 
continue  doing  so  when  he  once  under- 
stands their  situation,  would  be  to  malign 
the  prudence  of  the  American  inventor. 

No,  what  the  inventor  of  tomorrow 
will  do  is  to  post  himself  on  the  implied 
requirements  for  a  successful  patentee 
and  then  try  to  measure  up  to  them.    If 


he  has  been  handicapped  by  scattering 
his  efforts  over  a  large  variety  of  lines, 
he  will  learn  to  concentrate  on  some  one 
or  two  that  look  promising  and  in  which 
he  can  thoroughly  ground  himself.  If 
his  conceptions  of  inventions  and  patents 
are  vague  and  somewhat  erroneous  (as 
they  are  in  the  case  of  most  inventors) 
he  will  be  meek  enough  to  admit  it, 
shrewd  enough  to  seek  and  pay  for  com- 
petent advice,  and  persistent  enough  to 
buckle  down  to  instruction  in  this  line 
just  as  he  would  in  any  other  subject 
worthy  of  his  time  and  energy. 

"But,"  you  may  ask,  "can  inventing  be 
taught?"  Yes,  and  no.  If  a  man  has  no 
ingenuity,  no  one  can  funnel  it  into  him. 
The  inventive  instinct  must  be  present — 
the  ability  to  see  things  not  only  in  their 
ordinary  relations  but  in  uncommon  ones 
also.  If  this  germ  of  ingenuity  is  present, 
why  should  it  not  be  trained  like  any 
other  faculty?  To  do  so  will  require 
patience  and  persistence,  but  without 
these  how  can  one  expect  to  excel  in  any 
line?  Of  couse,  much  of  this  training, 
as  also  of. the  related  advice  and  guid- 
ance regarding  the  commercializing  of 
inventions  and  the  really  protective  pat- 
enting of  them,  must  come  from  men 
of  experience,  men  who  have  actually 
been  "through  the  mill"  as  successful  in- 
ventors and  patentees.  Perhaps  that  fact 
has  been  most  largely  responsible  for 
delaying  such  instruction  heretofore,  as 
successful  inventors  are  usually  absorbed 
in  their  own  lines  and  often  jealous  of 
the  progress  of  others.  Besides,  not 
every  one  has  that  ability  to  teach  and 
guide  others  which  must  also  be  a  prime 
requisite  in  the  successful  instructor  of 
inventors. 

But  there  are  such,  and  when  the  de- 
mand for  them  arises,  when  the  thousands 
of  patentees  who  do  not  even  know  why 
their  patents  have  brought  no  returns 
realize  that  they  have  rushed  rashly  into 
a  field  in  which  proper  training  is  a  req- 
uisite for  success ;  when  men  in  all  lines 
learn  that  remunerative  inventing  cannot 
be  learnt  over  night,  but  is  a  subject  re- 
quiring  careful   study   under   competent 
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guidance,  and  when  the  holding  of  a  pat- 
ent comes  to  mean  an  honor  only  when 
the  same  brings  returns  for  the  patentee 
— then  inventing  will  be  recognized  as  a 
legitimate  and  much  needed  topic  of 
either  oral  or  correspondence  instruction. 
And  who  will  pay  for  such  instruction? 
Apparently  the  inventor  will  bear  the 
burden,  but  in  reality  much  of  it  will  fall 
upon  the  government  and  the  patent  at- 
torneys, for  the  immediate  result  will  be 
a  great  reduction  in  numbers  of  the  kind 
of  patent  applications  which  now  are  so 
unproductive  of  returns.  Indeed,  a  small 
part  of  what  the  average  patentee  now 
spends  for  procuring  a  single  unremu- 
nerative  patent  ought  to  pay  for  sufficient 
guidance  to  give  him  a  real  opportunity 
when  he  again  approaches  the  patent  of- 
fice with  an  application.  But  first  of  all, 
he  must  admit  that  he  still  has  much  to 
learn — and  when  will  the  average  Ameri- 
can inventor  be  ready  to  make  that 
admission  ? 

Turning   Point  in  Pupin's  Life 

Michael  I.  Pupin,  to  whom  we  owe  the 
Pupin  loading  coil,  which,  installed  at  in- 
tervals in  a  telephone  circuit  has  added 
so  much  to  the  possibilities  of  long  dis- 
tance telephony,  was  turned  from  his 
study  of  Latin  and  Greek  at  Columbia 
University  to  physics  by  witnessing 
Joseph  Henry's  experiment  showing  the 
presence  and  effect  of  electro-magnetic 
induction.  Before  the  American  Insti- 
tute of  Electrical  Engineers  recently  he 
told  of  the  incident. 

"It  is  thirty  years  to  a  day  since  I  first 
saw  Henry's  discovery.  I  was  a  student 
at  Columbia  at  that  time,  very  fond  of 
Greek  and  Latin,  in  fact,  so  fond  of  it 
that  I  devoted  most  of  my  time  to  the 
study  of  Greek  and  Latin  and  classical 
literature.  At  the  same  time  I  was  fond 
of  mathematics  and  of  physics,  and  of 
chemistry,  and  there  was  a  doubt  in  my 
mind  whether,  when  I  graduated,  I 
should  take  up  as  my  life  work  classical 
studies  or  physics.  One  day  I  saw  an 
experiment    in    the    lecture    room    per- 


formed by  the  late  Professor  Rood,  of 
Columbia.  He  had  a  coil  of  wire,  the 
terminals  of  which  were  connected  to  a 
galvanoscope,  which  was  attached  to  the 
side  of  the  wall  so  that  the  class  could 
see  the  movement  of  the  magnetic  needle. 
The  coil  was  in  his  left  hand,  and  he  had 
a  magnet  in  his  right  hand.  He  moved 
the  magnet  a  little  bit,  and  off  went  the 
needle  to  one  side,  and  then  he  moved 
the  coil  back,  and  the  needle  moved  in 
the  opposite  direction.  They  say  that 
the  magnetic  needle  moves  because  it  is 
acted  upon  by  the  passage  of  electricity 
through  the  coil.  Be  that  as  it  may,  that 
needle,  I  am  sure,  was  never  as  much 
thrilled  as  I  was  thrilled  with  that  ex- 
periment, and  I  said,  'Good-by,  Latin ; 
good-by,  Greek;  I  am  going  to  study 
physics.' " 

Making  Sugar  by  Electricity 

Whether  the  time  will  ever  come  when 
it  will  be  possible  to  manufacture  sugar 
on  a  commercial  scale  by  the  action  of  a 
silent  electric  discharge  upon  carbon 
dioxide  and  water  may  be  doubted,  but 
at  any  rate  sugar  has  been  formed  in 
that  way,  and,  it  is  understood,  patents 
have  been  taken  out  for  the  synthetic 
production  of  sugar  by  this  method.  The 
transformations  thus  effected  appear  to 
be  brought  about  under  conditions  ap- 
nroximating  those  that  exist  in  plants. 

Ice  Insulated  Conduits 

As  electricians  know,  ice  is  an  almost 
perfect  non-conductor  of  electricity.  It 
has  been  suggested  that  there  be  used 
for  an  electric  conductor  a  pipe  of  metal. 
It  is  to  be  immersed  in  a  subway  kept 
filled  with  water  and  through  the  pipe 
cold  brine  from  a  freezing  machine  is  to 
circulate.  This  would  freeze  the  water 
in  contact  with  the  pipe,  thereby  insulat- 
ing it.  The  brine  could  be  used  in  sup- 
plying artificial  cold  to  refrigerators  in 
stores,  markets,  or  even  in  private  houses. 
The  simplicity  of  the  project  and  the 
complete  dispensing  with  ordina:}-  insu- 
lation are  very  striking. 


Electrical  Securities 

By   "CONTANGO" 


The  Prosperity  of  the  Country  in  the  Rural  Districts  as  It  Relates  to  Electrical  Development 
— The  Great  Extension  of  Electric  Lighting,  Power  and  Telephone  Systems  the  Past 
Year — How  the  Farmer  Now  Possessing  an  Automobile  Insists  on  Having  Electric  Light 
and  Every  Other  Electrical  Convenience — The  Result  as  It  Affects  the  Digestion  of 
Electrical  Securities — A  Growing  Investment  Opportunity  Is  the  Outlook  for  the 
Present    and    for    the    Immediate    Future. 


It  has  been  said  that  this  is  the  elec- 
trical age  at  high  tension.  The  phenom- 
enal expansion  in  all  branches  of  elec- 
trical science  during  the  last  few  years 
has  surprised  even  those  most  enthusi- 
astically interested  in  electricity.  It  is  a 
fact  that  the  public  has  come  at  last  to 
realize,  if  slowly,  that  the  age  of  steam 
has  passed,  and  since  the  beginning  of 
this  year  stocks  of  electrical  manufactur- 
ing companies,  hydro-electric,  electric 
traction  and  all  manner  of  electric 
light  and  power  companies  have  been 
in  constant  demand.  Indeed  all  such  se- 
curities— using  the  term  in  its  widest 
sense — have  shown  a  generally  rising 
tendency  with  many  a  big  upward  move- 
ment in  particular  favorites. 

It  will  be  quite  in  order  then  at  this 
time,  the  close  of  the  year,  to  examine 
a  little  closely  as  to  the  reasons  for  all 
this  and  indicate  at  the  threshold  of  the 
new  year  something  of  what  the  future 
is  likely  to  hold  in  store  for  those  inter- 
ested in  the  shares  and  bonds  of  elec- 
trical companies. 

The  great  prominent  fact  that  must 
always  be  kept  in  mind  is  the  determina- 
tion of  the  American  people  at  large, 
not  necessarily  to  live  in  extreme  luxury, 
but  to  have  every  convenience  they  can 
— every  practical  convenience  that  may 
be  obtained. 

Edison,  before  the  recent  political 
campaign  closed,  on  being  asked  as  to 
his  opinions,  was  quoted  as  saying  that 
he  considered  one  of  the  main  causes  of 
the  higher  cost  of  living  and  high  prices 
generally  would  be  found  in  the  higher 
standard  set  and  demanded  by  the  Amer- 
ican people,   from  year   to  year,   as  to 


what  should  constitute  a  decent  and  live 
existence. 

The  real  gist  of  the  matter  lies  in 
the  fact  that  men  of  affairs,  of  positive 
genius  in  observing  opportunities,  have 
gone  ahead  to  utilize  this  or  that  in- 
ventor's discovery  or  dream  and  make 
it  practicable,  and  then  bit  by  bit  the 
public  in  general  has  been  converted  and 
convinced,  and  each  unit  jealous  or  com- 
bative, struggling  or  aggressive,  has  fol- 
lowed the  natural  course  and  trend  of 
human  nature  that  only  really  lives  by 
being  abreast  of  the  flood.  So  now  it 
comes  about,  as  our  Sunday  paper  comic 
supplements  have  oftentimes  pointed 
out,  the  farmer  in  remotest  places  is  not 
in  the  least  content  without  his  "ma- 
chine," his  "phone,"  and  his  "  'lectric 
light,"  and  the  more  light  the  better. 

You  have  been  told  of  the  bumper 
crops  of  the  United  States  and  Canada 
this  eventful  year  just  closing.  They 
mean  of  themselves  additional  railway 
construction,  the  carrying  out  of  im- 
proved facilities  for  connection  between 
point  and  point.  They  mean  increased 
spending  power  all  round  and  they  mean 
that  those  who  have  been  projecting 
power  development,  electric  lines  of  trac- 
tion, transmission  lines  for  current  and 
the  like  enterprises  have  merely  dis- 
counted to  a  very  small  degree  an  era 
which,  if  not  spoiled  by  mismanage- 
ment, wrongful  exploitation  or  insin- 
cerity of  purpose,  will,  as  time  goes  on, 
only  reach  its  climax  when  modern  con- 
venience is  available  to  all  and  in  every 
place. 

You  have  been  told  over  and  over 
again  that  concentration,  good  manage- 
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ment  and  honest  reputation  are  the  safe- 
guards and  security  of  these  electrical 
enterprises.  You  have  been  warned 
over  and  over  again  against  wild-cat 
propositions,  be  it  in  local  water  power 
schemes  or  local  trolley  lines.  You  can- 
not go  it  alone,  for  the  part  is  never 
greater  than  the  whole  and  this  entire 
scheme  of  things  electrical  is  working 
itself  down  to  the  final  point  of  econ- 
omy and  efficiency  derived  in  the  main 
from   consolidation   and   centralization. 

You  in  the  country  districts,  in  the 
smaller  towns,  dependent  on  these  dis- 
tricts, have  done,  are  doing,  and  will  do 
more  than  any  others  to  contribute  to 
this  spread  in  the  use  of  modern  con- 
veniences. Then  the  best  thing  to  do  is 
to  participate  as  far  as  possible  in  their 
practical'  development.  This  you  can 
best  achieve  by  placing  your  money  as 
you  may  have  it  to  spare,  in  the  best 
public  utility  company  stocks  and  se- 
curities— such  for  example  as  the  Pub- 
lic Service  Company  of  Northern  Illi- 
nois, which  exactly  illustrates  the  points 
just  brought  out,  serving  as  it  does  an 
enormous  territory  in  the  central  and 
northern  parts  of  Illinois  with  an  ever 
growing  and  ever  prospering  population 
to  support  it.  The  success  of  such  com- 
panies depends  on  your  support,  both 
ways,  and  of  course  on  good  manage- 
ment. The  more  you  are  interested  the 
better  the  service. 

As  to  the  management,  this  does  not 
only  mean  the  mere  operation  of  plants, 
lines  or  systems :  it  means  management 
of  finance  whereby  the  capitalization 
and  bonded  indebtedness  march  to- 
gether in  reasonable  relations;  whereby 
the  former  is  kept  fairly  down  to  actual 
physical  assets  and  properties.  You 
must  remember  in  this  connection  that 
those  who  do  things  and  project  and 
carry  out  enterprises  must  have  a  rea- 
sonable interest  for  their  ability.  And 
as  to  bonded  indebtedness:  this  must 
never  attain  the  size  of  a  stupendous 
load  or  unwieldly  mortgage.  Bonded  in- 
debtedness must  <ro  hand  in  hand  abso- 


lutely with  the  physical  development  of 
the  property  and  no  further.  These 
things  have  already  been  carefully  ex- 
plained to  you  in  detail. 

An  expansion  or  boom  in  one  section 
of  the  country,  whether  it  be  derived 
from  exceptionally  good  crops,  excep- 
tionally heavy  settling  up  by  immigra- 
tion or  by  some  internal  movement,  or 
from  railway  construction,  inevitably 
means  corresponding  activity  in  elec- 
trical progress.  For  the  very  simple 
reason  that  trade — commercial  activity — 
always  follows  the  electrical  star — the 
electric  light  first  and  with  it  the  trolley 
line,  then  the  use  of  electric  power  and 
electric  domestic  conveniences  and  ac- 
commodations. 

Having  made  these  points,  a  few  in- 
stances, only  a  very  few,  for  many  fig- 
ures but  confuse  the  mind  and  spoil  the 
definite  aim,  will  be  given  as  to  the 
success  achieved  by  some  electrical  com- 
panies taken  at  random  from  different 
points,  and  related  not  at  all  except  in 
the  particular  of  good  management,  and, 
in  some  cases,  as  parts  of  a  chain,  in 
wisely  governed  and  financed  systems. 
For  example  it  may  be  stated  that  work 
on  the  big  hydro-electric  plant  of  the 
Ozark  Power  &  Water  Company,  on  the 
White  River  at  Branson,  Mo.,  keeps  400 
men  busy  on  the  completion  of  the  con- 
crete dam  and  power  house,  and  it  is 
expected  that  the  dam  will  be  ready  to 
impound  water  by  February  1,  19 13,  and 
that  the  entire  plant  will  be  in  operation 
by  April  1  next.  There  is  every  reason 
to  believe  that  shareholders  of  this  com- 
pany will  be  well  satisfied  with  its  opera- 
tions. The  market  for  the  power  is  at 
hand.  The  distance  from  the  Ozark 
clam  to  the  Springfield  sub-station  is  just 
short  of  50  miles,  the  transmission  line 
from  Joplin  to  Springfield  having  now 
been  completed.  This  gives  one  an  idea 
in  regard  to  construction.  Or.  again, 
from  results  accomplished,  take  the 
American  Gas  &  Electric  Company, 
which  was  expected  at  the  time  this 
article  was  written  to  increase  its  divi- 
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dend  rate  from  seven  per  cent  to  eight 
per  cent.  This  company  increased  its 
dividend  last  June  from  six  to  seven  per 
cent.  All  the  subsidiary  companies  of  the 
corporation  have  shown  gains  over  191 1. 
Thus  for  the  twelve  months  ended  Au- 
gust 31  the  Atlantic  City  Electric  Com- 
pany showed  betterment  of  gross  to  the 
extent  of  ten  per  cent,  an  increase  in  net 
of  22  per  cent.  The  Canton  Electric  Com- 
pany, Muncie  Electric  Company,  Rock- 
ford  Electric  Company  and  Scranton 
Electric  Company  have  all  shown  as  good 
an  advance,  the  Muncie  Electric  Com- 
pany even  showing  a  betterment  of  36  per 
cent  in  net  earnings  and  an  increase  of 
exactly  50  per  cent  in  the  surplus  after 
all  charges. 

Again  a  few  words  as  to  a  recent 
bond  issue  of  a  company  mentioned  in 
this  series.  There  is  more  behind  the 
latest  financing  of  the  Pacific  Gas  & 
Electric  Company,  which  not  long  since 
issued  $5,000,000  new  five  per  cent 
bonds,  than  appeared  in  the  mere  an- 
nouncement of  the  offering.  The  Pacific 
Gas  &  Electric  Company,  through  an  old 
agreement  with  its  competitor,  the  West- 
ern Power  Company,  buys  something 
like  25,000  horsepower  from  the  latter 
company  every  year.  The  proceeds  of 
the  new  issue  of  bonds,  however,  are  to 
be  used  to  make  various  additions  and 
improvements,  including  a  new  hydro- 
electric development  which  will  have  an 
initial  capacity  of  53,000  horsepower. 
This  development  will  make  the  com- 
pany independent  of  outside  sources  of 
power  supply,  otherwise  the  Western 
Power  Company.  Within  a  year  the 
Pacific  Gas  &  Electric  Company  will  be 
enabled  to  go  it  alone,  and  thereafter 
there  will  be  no  contract  relations  what- 
ever between  the  big  company  and  its 
smaller  rival.  It  is  estimated  that  the 
savings  thereby  will  be  double  the 
amount  of  the  interest  on  the  new  bonds. 

One  may  note,  too,  that  there  has 
been  a  decided  boom  in  the  Northwest 
for  some  time  past  and  therefore  the 
earnings  of  properties  in  the  best  known 
cities  of  Minnesota  and  Wisconsin  must 


be  feeling  the  favorable  condition  of  af- 
fairs. Thus  the  Northern  States  Power 
Company,  which  company  not  long  ago 
took  over  the  Minneapolis  General  Elec- 
tric Company,  is  doing  well,  with  the 
result  that  the  preferred  and  common 
stocks  are  again  in  better  demand. 
Another  company,  the  recently  formed 
holding  company  known  as  the  Amer- 
ican Public  Utilities  Company,  financed 
by  the  Kelsey-Brewer  interests  of  Grand 
Rapids,  Mich.,  has  in  the  first  months 
of  its  existence  been  making  a  most  ex- 
cellent showing.  The  management 
makes  an  estimate  of  the  probable  re- 
sults for  the  year  ended  June  30,  1913, 
placing  gross  earnings  at  $1,134,583, 
with  net  earnings  of  $535,599,  which 
after  interest  on  the  underlying  securi- 
ties shall  have  been  taken  care  of  and 
regular  payment  on  the  preferred  shares 
made,  means  net  earnings  at  the  rate  of 
7.37  on  the  $2,150,000  common  stock 
outstanding.  Reports  of  operations  of 
all  the  companies  forming  the  holding 
company  have  shown  good  increases  all 
this  year. 

In  conclusion  let  it  be  said  that  in  ad- 
dition to  the  varied  uses  of  electricity 
in  the  power  field  of  agriculture,  it  is 
certain  that  the  general  introduction  of 
electric  lighting,  both  along  roads  and 
in  dwellings,  will  do  much  to  transform 
the  countryside  and  diminish  the  danger 
from  fire.  When  to  this  is  added  the  pos- 
sibilities of  the  employment  of  electric 
traction  for  passengers  and  farm  prod- 
ucts, it  will  be  seen  that  the  whole  future 
prospect  is  one  of  national  importance. 
It  has  been  said  that  much  of  the  idle 
land  in  the  United  States  is  unused  be- 
cause of  the  distance  from  railways,  and 
that  it  does  not  require  a  very  great  dis- 
tance from  transportation  to  render  a 
good  piece  of  land  unprofitable.  When, 
however,  a  few  miles  of  electric  railway 
running  alongside  of  a  country  road, 
may  be  made  to  act  as  a  feeder  to  the 
trunk  line  of  a  steam  railway,  there  will 
be  opened  up  for  productiveness  and 
profit  many  thousands  of  acres  of  land 
at  present  unprofitable.. 
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Ozone  Purifying  System  a  Success 
in  St.  Petersburg. — The  electric  meth- 
od of  purifying  the  city  water  for  St. 
Petersburg  is  meeting  with  so  much  suc- 
cess that  the  municipality  intends  to  make 
a  large  increase  in  the  present  plant.  The 
ozone  system  is  used  here,  and  it  is  very 
effective  in  destroying  the  disease  germs 
which  the  water  of  the  Neva  contains  in 
large  numbers,  so  that  a  very  good  drink- 
ing water  is  the  result.  At  present  the 
city  is  planning  to  build  a  new  purifying 
works  at  a  cost  of  $5,000,000,  so  as  to 
serve  for  the  whole  water  supply  of 
St.  Petersburg,  this  being  no  less  than 
60,000,000  gallons  per  day.  Among  other 
large  companies  which  have  sent  in  pro- 
posals for  the  new  plant  is  the  English 
Ozonair  firm,  and  as  they  made  the  best 
offer,  it  is  thought  that  they  will  secure 
the  contract.  Their  process  is  an  inter- 
esting one,  and  consists  in  atomizing  the 
water  in  the  presence  of  a  stream  of 
ozone  given  by  the  electric  discharge 
apparatus,  and  the  minute  particles  of 
liquid  are  allowed  to  fall  on  a  pile  of 
glass  spheres,  through  whose  gaps  is  sent 
an  uprush  of  ozone.  In  this  way  the 
water  and  ozone  are  well  brought  in  con- 
tact, so  that  the  purifying  action  can  take 
place. — The  Electrician,  London. 

Making    a    Motor    Dust    Proof. — A 

somewhat  novel  method  of  running  an 
electric  motor  so  as  to  make  it  dust 
proof  is  found  in  a  cement  works  at 
Fyansford,  in  Australia,  and  the  electric 
plant  is  specially  designed  so  as  to  work 
in  dusty  air  such  as  is  caused  by  handling 
the  cement.  The  motor  is  of  the  500 
volt,  three  phase  type,  and  is  all  enclosed 
by  a  steel  casing,  but  there  is  a  good  in- 
rush of  air  through  the  revolving  part  by 
means  of  openings.  An  air  fan  is  placed 
on  the  shaft  of  the  motor  and  is  also  en- 
closed, and  the  piping  connects  with  the 
casing  of  the  electric  motor  and  also  with 
the  outside  air  in  such  a  way  that  the 
clean  air  is  taken  in  from  the  outside  of 


the  building,  goes  through  the  motor  and 
cools  it,  and  is  then  expelled  to  the  out- 
side. In  this  way  the  air  circulation  has 
no  connection  with  the  dusty  air  within 
the  building,  so  that  the  motor  always 
works  in  clean  and  cool  air  and  thus 
works  under  the  best  conditions. — The 
Electrician,  London. 

Electric  Motors  Dry  Themselves. — 
In  a  German  works  which  were  using 
a  number  of  electric  motors  to  drive  the 
machinery,  it  was  found  that  the  motors 
became  so  damp  during  the  idle  periods 
that  it  was  unsafe  to  work  them  without 
first  drying  out  the  windings.  An  idea 
occurred  to  one  of  the  engineers  to  send 
a  current  through  the  wires  of  the 
motors  while  they  were  not  running,  so 
as  to  heat  them  up  and  thus  give  them  an 
electric  drying  by  a  slow  and  safe  heat. 
Accordingly  he  connected  the  motors  to 
the  low  tension  side  of  a  transformer  so 
as  to  obtain  260  volts,  and  after  leaving 
this  current  on  the  motors  for  a  time,  it 
was  found  that  they  were  very  well  dried 
out.  The  current  was  not  strong  enough 
to  run  the  motors,  as  it  was  quite  below 
the  standard  current.  As  the  air  in  the 
room  was  always  very  damp,  it  was  de- 
cided to  put  this  low  tension  current  on 
the  motors  at  all  times  when  they  were 
out  of  use,  and  although  this  is  not  very 
economical,  it  allows  of  keeping  the 
motors  always  in  good  shape  and  ready 
to  run,  as  no  moisture  can  collect  upon 
the  inside. — The  Electrician,  London. 

The  Great  Crane  of  Hamburg. — 
What  is  probably  the  largest  electric 
crane  in  the  world  is  being  built  at  Ham- 
burg by  one  of  the  well  known  German 
construction  firms,  and  it  is  to  be  used 
in  handling  material  in  the  shipbuilding 
docks.  The  crane  can  lift  a  weight  of 
275  tons,  and  is  mounted  as  a  pivoting 
crane,  being  turned  about  its  center  by 
an  electric  motor  mechanism.  It  has  a 
reach  of  nearly  250  feet  for  handling  the 
load,   so  that  it  covers   a   circle  of   500 
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feet  diameter  in  which  it  can  work.  Loads 
can  be  raised  from  any  point  within  this 
circle  to  a  height  of  300  feet.  It  is  ex- 
pected to  have  the  crane  completed  be- 
fore the  end  of  the  year,  and  it  is  to  cost 
$200,000. — Genie  Civil,  Paris. 

Wireless  in  the  Antarctic— Wire- 
less telegraphy  can  sometimes  be  earned 
out  in  the  Antarctic  regions  at  much 
greater  distances  than  are  usually  cov- 
ered, owing  to  the  state  of  the  air  which 
prevails  there  at  times.  A  case  of  this 
kind  is  noticed  in  a  wireless  plant  erected 
on  Macquarie  Island,  in  the  Southern 
Ocean,  and  when  using  an  ordinary 
ship's  set,  the  station  is  able  to  pick  up 
messages  from  Freemantle  and  then  re- 
peat them  to  Fiji,  this  being  due  to  the 
favorable  conditions  which  prevail  there. 
Ships  as  a  rule  can  only  receive  mes- 
sages coming  from  200  or  300  miles  dis- 
tance, but  when  in  these  regions  in  the 
long  stretch  of  ocean  and  absence  of  bad 
atmospheric  influences  they  are  able  to 
cover  much  greater  distances.  The  pres- 
ent wireless  post  is  also  used  as  a  repeat- 
ing station  to  New  Zealand. — Australian 
Mining  Standard, 

Desert  Earth  Conducts  Wireless 
Waves. — According  to  the  researches 
made  by  Dr.  Lowy  and  Gottingen  Univer- 
sity, the  rocks  which  make  up  the  princi- 
pal part  of  the  earth's  mass  can  be  trav- 
ersed by  the  electric  waves  such  as  are 
used  in  wireless  telegraphy,  but  the 
bodies  of  water  as  well  as  water-soaked 
layers  of  the  earth  and  metals  or  minerals 
which  conduct  the  current  will  not  give 
passage  to  the  waves.  As  the  earth  is 
almost  entirely  covered  by  damp  earth 
or  bodies  of  water,  the  waves  are  not 
able  to  penetrate  into  the  earth  when  they 
are  sent  out  from  a  point  on  the  surface, 
except  when  the  wireless  post  is  placed 
in  a  region  which  is  quite  dry — for  in- 
stance, in  the  desert.  Such  posts  can  also 
detect  underground  bodies  of  water,  see- 
ing that  the  waves  will  not  pass  through, 
but  are  reflected.  To  prove  his  ideas,  he 
took  an  apparatus  into  a  mine  which  had 
over  it  6.000  feet  of  dry  rock,  with  a 


body  of  water  above  this.  He  found  that 
the  waves  easily  passed  through  the  rock, 
but  went  no  further,  as  the  water  cut 
them  off  and  reflected  them. — Elektech- 
mischer  Anzeiger,  Berlin. 

Curious  Electrical  Effects  in  the 
Lake  Tchad  Region. — Some  curious 
electrical  effects  were  observed  in  Africa, 
in  the  Lake  Tchad  region,  by  Dr.  Gail- 
lard,  a  medical  officer  of  the  French  colo- 
nial troops,  when  on  an  expedition  in  the 
districts  of  the  Niger  and  Tchad.  On 
one  occasion  at  about  5  130  p.  m.  he  was 
leaving  camp  with  a  party,  when  he 
noticed  that  the  horse  which  preceded 
him,  and  was  led  by  a  groom,  gave  rise 
to  electric  sparks  when  brushing  the  sides 
with  his  tail.  In  fact,  the  air  of  these 
regions  seems  to  be  favorable  to  electric 
spark  effects,  for  he  noticed  quite  strong 
sparks  given  off  by  his  mosquito  net.  He 
was  lying  on  a  camp  bed  and  stroked 
the  bar  with  the  fingers,  and  was  thus 
able  to  draw  off  sparks  which  made  quite 
a  crackling  sound  and  gave  out  some 
light  as  well.  The  longest  sparks  were 
given  by  rubbing  with  the  head  instead 
of  the  fingers,  as  it  is  known  that  the 
hair  will  give  good  electrical  effects. 
Such  action  was  better  noticed  inside  of 
the  straw  or  earth  huts  than  in  the  open 
air. — Cosmos,  Paris. 

The   St.   Gotthard   Electrification.— 

The  commission  which  was  appointed  in 
Switzerland  to  examine  the  question  of 
using  electricity  on  the  St.  Gotthard  Rail- 
road has  now  made  a  favorable  report. 
The  main  conclusions  are  that,  allowing 
double  the  amount  of  traffic  as  shown  for 
1904,  the  cost  of  the  enterprise  would  be 
$13,000,000,  most  of  which  is  needed  for 
the  electric  outfit  proper.  Against  this, 
the  cost  of  transportation  would  be  low- 
ered at  the  rate  of  72  against  94.  On  the 
other  hand,  Dr.  Kummel  has  been  mak- 
ing some  calculations  on  the  subject,  and 
shows  that  a  hydraulic  plant  of  20,000  to 
27,000  horsepower  would  be  needed  at 
the  north  side  of  the  tunnel,  working 
in  connection  with  a  similar  station  of 
37,000   horsepower   on   the   south   side. 
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The  two  regions  should  be  operated  sepa- 
rately, however.  Water  power  can  be 
had  which  will  easily  cover  this  amount. 
— Elektr.  und  Masch.,  Berlin. 

Suspended  in  Mid-Air.— A  trip  on 
an  aerial  cable  line  is  greatly  enjoyed  by 
tourists,  as  it  is  quite  a  sensation  to  be 
suspended  in  a  small  car  which  hangs 
down  from  an  overhead  cable  and  runs 
high  across  the  surrounding  country,  and 
in  this  way  a  far-reaching  view  is  to  be 
had.  The  first  aerial  line  to  be  con- 
structed in  Austria  runs  from  Lana  up 
to  the  top  of  the  elevated  point  of  Vigil- 
joch,  and  it  was  opened  up  during  the 
summer  season.  The  length  and  height 
are  about  the  same,  or  3,500  feet,  so  that 
the  cableway  is  a  steep  one.  Cables  are 
run  over  towers  of  100  feet  height,  and 
from  these  a  car  is  hung  down  from  a 
rolling  carriage.  Drawing  cables  are  at- 
tached to  the  carriage  so  as  to  propel  it 
by  means  of  electric  motor  driven  drums 
in  the  top  station,  and  in  this  way  the 
carriage  with  its  suspended  car  mounts 
up  the  slope  to  the  summit.  The  car 
holds  sixteen  persons  and  weighs  about 
four  tons.  A  50  horsepower  electric 
motor  drives  the  cable  drum,  and  it  re- 
ceives current  from  a  mountain  hydraulic 
station. — Electrical  Review,  London. 


of  accidental  "shocks,"  "shorts"  or  fires 
from  crossed  wires. — Electrical  Adver- 
tiser.   

Bakelite 


Leave  the  Electric  Wiring  Alone 

Why  is  it  that  a  man  who  would  call 
in  a  carpenter  to  hang  a  door,  who  would 
summon  a  plumber  to  put  a  new  valve  in 
a  faucet,  will  not  hesitate  to  repair  the 
electric  wiring? 

It  is  a  fact  that  most  of  the  accidents 
resulting  from  electric  wiring  would 
never  have  occurred  had  the  wiring  re- 
mained just  as  it  was  installed  by  the 
electrician. 

Houses  are  wired  by  competent  elec- 
tricians, who  take  every  precaution  to 
guard  against  any  leakage  of  current,  any 
places  where  the  electricity  can  leave  the 
wires  and  cause  trouble.  This  wiring  is 
always  finally  inspected  by  the  insurance 
authorities,  and  if  it  is  left  just  as  it  is 
installed  there  is  not  the  slightest  danger 


This  is  the  name,  derived  from  that 
of  its  inventor,  Doctor  Bakeland,  of  that 
substitute  for  gutta  percha,  ebonite,  cel- 
luloid, amber  and  other  insulators.  It 
is  produced  through  the  condensation  of 
formaldehyde  and  phenol.  It  is  held  to 
be  an  electric  insulator  of  the  first  rank, 
insoluble  in  all  ordinary  dissolvents,  and 
not  melting  at  high  temperatures.  In 
chemical  constitution  it  closely  resembles 
Japanese  lacquer,  the  composition  of 
which  has  always  been  more  or  less  of  a 
mystery.  
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Care  and  Operation  of  Automobiles.  By  Mor- 
ris A.  Hall.     Chicago:     American  School  of 
Correspondence.     1912.     134  pages  with  118 
illustrations.     Price,  $1.00. 
This  book  aims  to  give  the  automobile 
owner   who   possesses   some   mechanical 
instinct    and   the   proper    equipment   of 
appliances    and    tools    such    instruction 
as  will  allow  most  of  the   aggravating 
simple  repairs  to  be  made  at  home  with 
the  least  expense  and  delay. 

The  Gasoline  Automobile.  By  Victor 
Lougheed  and  Morris  A.  Hall.  Chicago: 
American  School  of  Correspondence.  1912. 
298  pages  with  276  illustrations.  Price, 
$2.00. 

A  treatise  designed  to  meet  a  need  for 
an  authoritative  and  readable  presenta- 
tion of  the  essential  elements  of  the  gas- 
oline motor  and  its  attachments,  a  dis- 
cussion of  the  newer  features  of  the 
modern  car  and  helpful  suggestions  re- 
garding road  and  home  repairs. 

Wireless  Telegraphy  and  Wireless  Tel- 
ephony. By  Charles  G.  Ashley  and  Charles 
B.  Hayward.  Chicago:  American  School  of 
Correspondence.  134  pages  with  93  illustra- 
tions.     Price,   $1.00. 

A  practical  and  understandable  pres- 
entation of  the  subjects  noted  in  the  title 
of  the  book,  beginning  with  the  earliest 
development  and  concluding  with  the 
present  apparatus. 
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power.  It  was  to  celebrate  the  thirtieth 
anniversary  of  this  momentous  event,  and 
to  do  honor  to  Thomas  A.  Edison,  whose 
work  and  inventions  were  embodied  in 
this  pioneer  station  and  have  since  proved 
to  be  the  foundation  and  cornerstone  of 
the  stupendous  electric  development  that 
has  taken  place,  that  the  New  York 
Edison  Company  tendered  to  him  a  for- 
mal luncheon  on  the  opening  day  of  the 
exposition. 

The  function  took  place  upon  the  bal- 
cony floor  of  the  Grand  Central  Palace, 
and  was  attended  by  about  400  of  the 
leading  electrical,  financial  and  mercan- 
tile men  of  the  industry,  and  numerous 
distinguished  guests. 

A  large  space  of  the  balcony  floor  of 
the  exposition  building  had  been  fenced 


Thomas  A. 

Edison 

Honored 


The  formal  opening  of  the  New  York 
Electrical  Exposition  and  Automobile 
Show  on  October  9th  was 
marked  by  a  function  of 
unusual  interest  and  sig- 
nificance. 

Thirty  years  ago  there  occurred  an 
event  the  far-reaching  importance  of 
which  to  the  world  may  well  be  con- 
sidered as  the  beginning  of  a  new  epoch 
in  the  history  of  human  progress  and 
civilization.  This  event  was  the  starting 
of  the  first  central  station  in  New  York 
by  the  Edison  Company  on  September 
4,  1882,  thereby  commencing  the  demon- 
stration of  the  practical  and  commercial 
central  station  system  of  generating,  reg- 
ulating, distributing  and  measuring  elec- 
tric current  to  be  used  for  light,  heat  and 
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around  with  a  trellis  which  was  beauti- 
fully decorated  with  autumn  foliage. 
Within  this  enclosure  were  four  long 
tables,  each  seating  ioo  guests.  The 
decorations  on  the  tables  were  also  of 
beautiful  autumnal  flowers  and   foliage. 

At  the  center  of  Table  A  sat  Mr.  J.  W. 
Lieb,  Jr.,  vice  president  of  the  New  York 
Edison  Company.  At  his  right  sat  Mr. 
Thomas  A.  Edison,  and  on  his  left  Mr. 
Edward  H.  Johnson;  at  Mr.  Edison's 
right  sat  Mr.  Samuel  Insull  of  Chicago, 
and  at  Mr.  Johnson's  left  Mr.  Arthur 
Williams  of  the  New  York  Edison  Com- 
pany. The  Edison  veterans  were  seated 
at  both  sides  of  the  table  in  the  immed- 
iate proximity  of  those  already  men- 
tioned. At  the  back  of  the  guest  of 
honor  was  the  word  "Edison"  in  electric 
lights. 

There  were  among  the  guests  not  less 
than  20  of  the  men  who  were  associated 
with  Mr.  Edison  when  he  started  the 
First  Central  Station  in  1882.  Of  these, 
six  are  still  in  the  New  York  Edison 
Company's  employ,  and  were  especially 
named  in  Mr.  Lieb's  speech. 

Among  the  other  pioneers  present,  but 
not  now  connected  with  the  New  York 
Company,  were:  W.  S.  Andrews, 
Charles  S.  Bradley,  H.  M.  Byllesby,  W.  I. 
Donshea,  Charles  L.  Edgar,  F.  S.  Hast- 
ings, William  J.  Hammer,  John  W. 
Howell,  Wilson  S.  Howell,  Robert  T. 
Lozier,  T.  Commerford  Martin,  William 
H.  Meadowcroft,  Frank  J.  Sprague,  Rob- 
ert M.  Searle  and  Dr.  Schuyler  S. 
Wheeler. 

Thirty  years  ago  all  of  them  were 
humble  beginners  in  the  industry,  pin- 
ning their  faith  to  a  possibly  great  future, 
and  drawing  but  small  salaries  or  wages 
when  the  little  station  on  Pearl  street, 
New  York,  was  started. 

When  the  guests  were  seated  and  be- 
fore the  lunch  was  served,  the  exercises 


of  the  afternoon  were  opened  with  an 
original  poem  by  W.  J.  Lampton,  which 
was  read  by  the  well  known  actor,  Rob- 
ert Lorraine,  and  was  greeted  with  much 
applause. 

After  luncheon  the  story  of  the  old  and 
the  new  was  given  in  an  interesting 
speech  by  Mr.  Lieb,  after  which  Mr.  In- 
sull made  a  short  address  in  behalf  of 
Mr.  Edison. 


One  of  the  readers  of  this  magazine, 

writing  from  Mexico  City,  announces  the 

Q.  need  of  enterprising  elec- 

TVT^nj  j   •  trie    sign    dealers    there. 

Needed  in       „         te 

Mexico  Ci«y  H^Mexic0    City,    a 

modern  commercial  and  industrial  cen- 
ter, with  a  population  of  over  500,000 
inhabitants,  where  mercantile  operations 
of  every  nature  are  pursued,  and  com- 
petition is  a  notable  feature,  it  is  sur- 
prising to  notice  the  lack  of  electric 
illuminating,  advertising  signs  and  novel- 
ties, notwithstanding  there  are  several 
concerns  who  have  an  annual  expen- 
diture of  something  like  $100,000  for 
advertising  alone.  The  fact  of  the  mat- 
ter is,  no  manufacturers  of  electric  signs 
have  made  any  worthy  effort  to  extend 
their  trade  .in  this  section.  The  people 
are  enterprising  and  ever  alert  for  trade 
novelties  and  advertising  contrivances, 
and  there  is  a  competitive  rivalry  among 
manufacturers  of  beer,  cigarettes,  min- 
eral waters,  etc.,  which  is  a  condition 
that  offers  excellent  opportunities  for 
advertising  propaganda. 

"At  least  20  per  cent  of  the  population 
of  Mexico  City  are  foreigners,  repre- 
senting every  nation  of  the  globe,  which 
causes  an  amicable  national  emulation  for 
supremacy  with  regard  to  the  representa- 
tion of  their  native  products,  a  condition 
which  affords  a  grand  occasion  for  the 
introduction  of  novelty  electric  advertis- 
ing illuminating  signs." 


$^P%^ 


A  subscriber  had  called  a  number  several 
times  and  each  time  received  the  busy  signal. 
After  a  short  time  he  again  called  and  said: 
"Say,  operator,  for  goodness  sakes,  ain't  dot 
line   empty  yet?" 

A  prospective  buyer  of  copper  stock  went 
to  visit  the  mining  camp  and  on  approach- 
ing the  hotel  was  amazed  to  read  the  sign  as 
follows: 

"Fifth  Avenoo  Hotel.  Rooms  Singles  or 
En-soot.  Private  Wash  Pan,  Soap  and 
Towel  for  Bawth  Two  Dollars  a  Day  Extry. 
Mannycuring  and  Massaging  Done  in  Kitchen 
if  the  Cook  has  Time.  Silk  Nightgowns  to 
Let.  Guests  Kindly  Eeport  any  Inattention 
and  Some  One  will  be  Shot." 


"How  does  it  happen  that  you  are  five 
minutes  late  at  school  this  morning?"  the 
teacher  asked,   severely. 

"Please,  ma'am,"  said  William.  "I  must 
have   overwashed   myself. ' ' 

Two  suffragettes  were  met  together,  and  the 
one  had  a  grievance  against  the  other. 

"I  am  told,"  she  said,  severely,  "that  you 
allow  your  husband  to  carry  a  latchkey.     Is  it 

!?" 

Yes,"  answered  the  other,  with  an  indul- 
gent smile.  "I  do  let  the  poor  boy  carry  a 
latchkey,  I  must  admit.  But  it  doesn't  fit 
the  door.  I  just  let  him  carry  it  to  humor  him. 
He  likes  to  show  it  to  his  friends,  you  know, 
and  make  them  think  he's  independent." 
*     *     * 

"Aye  vant  a  ticket  to  Gothenburg." 
"When  do  you  want  to  go?"  asked  the  clerk 

in  an   impatient  tone." 

"Aye  vant,"  she  said  with  simple  directness, 

"to  go  van  the  boat  starts." 


r — "Conductor,  why  is  the 
train  standing  here  so  long?  A  hot-box?  It's 
funny  you  never  discover  these  things  before 
the  train  starts !  ' ' 


A  foreigner  calling  Lincoln  7508  gave  the 
order  in  very  broken  English  as  "Lincoln  75, 
nothing  in  the  middle,  then  8." 


Circuits 


A  small  boy  who  was  enjoying  his  first  trip 
to  the  country  stood  for  several  minutes  watch- 
ing a  large  windmill  in  the  vicinity  of  the 
barn.  Finally  he  ventured.  "Gee,  mister, 
you've  got  a  fine  electric  fan  for  your  pigs." 

Once  upon  a  time  an  Irishman  was  walking 
through  a  lonely  cemetery  and  stopped  before 
an  imposing  looking  monument  bearing  the  fol- 
lowing inscription:     "I  Still  Live." 

Pat  reflected  soberly  for  a  moment  and  then 
said,  "Well,  if  Oi  was  dead,  begorra,  Oi'd  own 
up  to  it !  " 


"So  you  want  to  marry  my  daughter?" 
"Yes,  sir."  "Got  any  money  saved  up?" 
"Yes,  sir."  "Could  you  let  me  have  $5,000 
on  my  unsecured  note?"  "I  could,  but  I 
wouldn 't. "  "I  guess  you  can  take  care  of  her 
all  right.  She's  yours,  my  boy,  and  here's  a 
five  cent  cigar. ' ' 


asked  the  preacher,  when  it 
came  her  turn  to  answer  the  usual  question  in 
such  cases,  "do  you  take  this  man  to  be  your 
wedded  husband,  for  better  or  for  worse — " 

"Jes'  as  he  is,  pahson, "  she  interrupted, 
"jes'  as  he  is.  Ef  he  gets  any  better  Ah  '11 
know  de  good  Lawd's  gwine  take  him,  an'  if 
he  gets  any  wusser,  w'y,  Ah '11  ten'  to  him 
myself. ' ' 

Two  little  children,  being  awakened  one 
morning  and  told  that  they  had  a  new  little 
brother,  were  keen,  as  children  are,  to  know 
whence  and  how  he  had  come. 

"It  must  have  been  the  milkman,"  said  the 
girl. 

"Why  the  milkman?"  asked  her  little 
brother. 

"Because,"  replied  the  sister,  "it  says  on 
his  cart,  'Families  supplied.'  " 


A  psychologist  came  upon  a  hard  working 
Irishman  toiling,  bareheaded,  in  the  street. 
"Don't  you  know,"  said  the  psychologist, 
"that  to  work  in  the  hot  sun  without  a  hat 
is  bad  for  your  brains?"  "D'ye  think," 
asked  the  Irishman,  "that  Oi'd  be  on  this 
job  if  Oi  had  any  brains?" 
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Girls,  poor  grrndpr  hqs  no  teeth.  Why  hot 
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Common  Electrical  Terms  Defined 


In  this  age  o(  electricity  everyone  should  be  versed  in  its  phraseology     By  studying  this  page  from  month 
to  month  a  working  knowledge  of  the  most  commonly  employed  electrical  terms  may  be  obtained. 


WATCH    CASE   RE- 
CEIVER 


Wall,  Bracket. — A  bracket  used  in  attach- 
ing electric,  wires  to  the  wall  of  a  building  into 
which  they  are  to  run. 

Watch  Case  Receiver. — A  type  of  telephone 
receiver  much  used  with  wireless  telegraph  re- 
ceiving sets.  It  is  some- 
times called  a  "pony"  re- 
ceiver. Being  small  and 
compact,  it  is  readily  at- 
tachable to  the  head  band 
which  holds  it  to  the  ear 
of  the  operator.  (See 
cut.) 

Water  and  Wind  Line. 
— A    place    on    telegraph 
poles   close  to   the   ground 
at    which    decay    generally 
begins  to  take  place. 
Watchman's   Clock. — In  some  watchman's 
clocks  a  paper  dial  is  caused  to  revolve  slowly 
over  a  number  of  electro-magnetically  operated 
punches.      Each    electro- 
magnet  is   connected  to 
a   station   in    some   part 
of  the  grounds  or  place 
that    the    watchman 
visits    periodically.      At 
each    visit     the     watch- 
man uses  a  key  to  close 
an  electric   circuit,  or  in 
some     systems    turns     a 
magneto   located   at   the 
place,   this    causing   the 
proper  electro-magnet  at 
the  paper  dial  to  punch 

a  hole.  This  hole  indicates  the  station 
turned  in  and  the  time  of  the  watchman's 
visit.  (See  cut.) 
Waterproof  Globe. — An  outer  globe  for  in- 
candescent lamps  to  protect 
them  from  water.  (See 
cut.) 

Water  Level  Alarm. — 
An  alarm  having  its  circuit 
closed  by  a  change  in  the 
level  of  the  water  in  a  tank 
or  boiler.  A  float  is  used  to 
accomplish  the  operation  of 
bringing  the  contacts  to- 
gether. 

Wedge  Cutout  . — S  e  e 
Spring  Jack. 
Welding  Transformer. — 
The  induction  coil  or  transformer  used  in  elec- 
tric welding-  The  primary  of  such  a  trans- 
former consists  of  a  great  number  of  turns 
of  relatively  small  wire  while  the  secondary 
may  be  only  one  turn  of  a  large  copper  bar.      less 


WATCHMAN'S 
CLOCK 


!    W    I 

waterproof 


WHEATSTONE'S 
BRIDGE 


WIRE  BARROW 


Wheatstone's  Bridge. — A  system  of  three 
known  resistances  connected  in  such  a  man- 
ner that  a  third  unknown  resistance  may  be 
connected  in  on  the  fourth 
side  (see  cut),  and  its 
resistance  found  by  ad- 
justing the  three  known 
resistances  until  no  cur- 
rent flows  through  the 
galvanometer  on  closing 
the  key.  Then  by  propor- 
tion the  first  resistance  is 
to  the  second  as  the  un- 
known resistance  is  to 
the  third  resistance. 

Wire   Barrow  . — A 
hand  barrow  upon  which  a  reel  of  wire  may  be 
placed   and  moved  about  when   stringing   pole 
lines.      (See  cut.) 

Wire  Gauge. — A  steel  disk  having  at  in- 
tervals around  its  circumference  slots  cor- 
responding to  the  different 
sizes  of  wires.  The  wire 
to  be  measured  is  tried  in 
the  slots  until  one  is  found 
into  which  it  fits  snugly. 
The  size  is  then  read  un- 
der the  slot  on  the  gauge. 

Wire  Finder. — A  galvanometer  used  to  iden- 
tify the  end  of  a  given  wire  in  a  cable. 

Yoke. — In  an  electro-magnet  it  is  the  piece 
of  iron  which  connects  the  ends  farthest  from 
the  poles  of  the  two  portions  of  the  core  on 
which  the  wire  is  wound. 

Zero  Potential. — The  electrical  condition  of 
the  earth  is  considered  as  zero;  that  is,  a  volt- 
meter connected  to  a  known  source  of  electric 
pressure  and  with  the  other  terminal  to  ground 
would  show  a  deflection  of  its  needle  equal  to 
the  full  voltage  of  the  source. 

Zinc. — A  metal  much  used  in  electrical  work. 
Its  principal  uses  are  to  serve 
as  the  positive  plate  of  voltaic 
batteries  and  as  the  spark  gap 
terminals  of  wireless  sending 
sets.  Its  specific  gravity  is 
6.8  to  7.2.  Its  resistance  is 
3.7  times  that  of  silver,  which 
is  one. 

Zincite.  —  A    mineral    zinc 
oxide,  used  m  the  form  of  a 
crystal   to    make   wireless   de- 
tectors.    The  crystals  are  set  in  a  cup  and  upon 
one  of  these  is  brought  down  lightly  a  crystal 
of    chalcopyrites,    making    a    delicate    contact. 
(See  cut.) 
Zirconium. — A  mineral  crystal  used  in  wire- 
telegraph  detectors. 


Chalcopyrires 
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Where  a  Quart  of  Water  Equals  a  Horse 
Power  of  Eledricity 


BY  GEORGE 

To  the  lay  mind,  hydro-electric  service 
would  seem  highly  difficult  if  not  actually 
impossible  in  a  section  of  the  country 
where  the  thermometer,  during  the  win- 
ter months,  often  registers  30  and  35  de- 
grees below  zero  and,  so  it  is  said,  the 
first  flake  of  snow  remains  until  spring ; 
curious  though  ample  proof  of  the  se- 
verity of  the  winters. 

However,  so  hydro-electric  authorities 
assert,  such  contingencies  as  might  be  ex- 
pected to  result  from  the  above  condi- 
tions are  avoided  by  the  use  of  large 
reservoirs  with  an  aggregate  capacity 
sufficient  to  supply  the  generators 
throughout  the  winter. 

The  turbines  furnishing  electricity  to 
Duluth,  Minn.,  and  her  subsidiaries  are 
actuated  through  a  water  head  of  375 
feet — the  greatest  head  of  water  com- 
mercially available  east  of  the  Rocky 
Mountains.  From  this  fall  it  is  estimated 
that  a  quart  of  water  per  second  at  the 
water  gate  will  furnish  one  horse  power 
of  energy  in  Duluth.  A  secondary,  or 
auxiliary  system,  of  70  feet  still  remains 
to  be  developed ;  making  a  total  available 
head  of  445  feet,  over  twice  the  distance 
of  the  fall  of  Niagara's  waters,  although 
the  grandeur  of  Niagara  is  lacking. 

Five  years  ago,  the  largest  water  tur- 
bine then  in  existence  was  installed  in 
the  Great  Northern  Power  Company's 
plant  on  the  St.  Louis  River  at  Thomp- 
son, Minn.,  thirteen  miles  from  Duluth ; 


F.  WORTS 

today  40,000  horse  power  is  available, 
while  at  least  double  that  still  remains 
to  be  harnessed. 

The  great  reservoir  at  Thompson  has 
a  capacity  more  than  enough  to  supply 
the  customers'  wants  during  the  extreme 
winter  season. 

Leaving  the  reservoir,  the  water  flows 
through  a  canal  two  miles  in  length  and 
from  there  is  carried  a  distance  of  one 
mile  by  three  pipe  lines  constructed  of 
California  red  wood.  These  conduits, 
which  are  each  seven  feet  in  diameter — 
large  enough  to  drive  a  horse  and  buggy 
through — deliver  the  wa|er  to  the  blades 
of  the  turbines  in  the  power  house  lo- 
cated on  the  lower  level  of  the  river. 

A  unique  feature  of  the  installation 
just  before  the  water  arrives  at  this 
point,  is  a  standpipe,  the  function  of 
which  deserves  comment.  The  stand- 
pipe  is  a  mammoth  concrete  and  steel  af- 
fair, rearing  to  a  great  height — several 
feet  above  the  level  of  the  reservoir — and 
is  directly  connected  to  the  conduit  lines. 

In  order  to  understand  the  function  of 
this  standpipe,  let  us  consider  one  phase 
of  the  use  of  electric  power  which  has 
assisted  materially  in  placing  Duluth  next 
in  rank  to  New  York  City  in  the  num 
ber  of  tons  of  freight  entering  and  leav- 
ing annually  and  which  has  a  particular 
bearing  upon  the  subject  in  hand. 

Here  alternating  current  was  first  ap 
plied  to  unloading  apparatus. 
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taxed.  At  this  juncture  the 
mission  of  the  standpipe  be- 
comes evident. 

The  natural  tendency  of 
water  is  to  seek  a  common  level. 
Manifestly  the  surface  of  the 
water  in  the  standpipe  is  equal 


VIEW  OF   THE  GREAT   NORTHERN    POWEK  COM- 

PANY'S   DEVELOPMENT  ON   THE   ST.  LOUIS 

RIVEK,  THOMPSON.   MINN. 

At  the  largest  coal  docks  1,000,000 
tons  are  unloaded  yearly,  a  sharp  con- 
trast to  the  200,000  tons  of  five  years 
ago.  Huge  electric  motors  at  these 
docks  will  oftentimes  throw  an  in- 
stantaneous load  on  the  line  of  8,000 
horsepower.  Consequently  the  line  is 
drained  and  the  prime  mover — the  water 
in  the  conduits  at  Thompson — is  seriously 


to  that  in  the  reservoir,  thereby  de- 
veloping the  same  pressure  as  the  375 
feet  of  normal  head.  When  the  sudden 
load  of  8,000  horse  power  is  thrust  upon 
the  great,   vibrant  transformers  at  Du- 
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luth,  back  over  the  threads  of  copper 
upon  the  quiet  spinning  turbines,  the 
pipes  cannot  supply  water  fast  enough 
and  the  reserve  power  of  the  standpipe 
is  automatically  tapped.  When  the  load 
diminishes,  the  tank  again  fills  to  a  level 
corresponding  to  that  of  the  dam. 

Between  the  standpipe  and  the  turbines 
are  automatically  actuated  valves  to  reg- 
ulate the  flow  of  water  to  the  wheels. 

From  the  low-humming  generators, 
the  current  is  stepped  up  in  transformers 
to  33,000  volts  and  transmitted  by  a  steel 
tower  line  thirteen  miles  to  the  distribut- 
ing station  at  Duluth.  Here  the  current 
is  stepped  down  for  local  consumption 
and  delivered  to  "wholesalers"  in  modi- 
fied forms  in  Duluth,  and  also  to  Su- 
perior, Wis.,  via  submarine  cable  under 
the  St.  Louis  River  where  it  emerges  to 
join  the  sparkling,  emerald  waters  of 
Lake  Superior. 

A  point  of  interest  worthy  of  mention 
in  passing,  is  the  method  used  to  cool 
the  immense  transformers  here  employed 
to  lower  the  voltage  of  the  current.  The 
coils  of  copper  wire  encircling  the  heavy 
iron  core,  constantly  impressed  by  the 
tremendous  current,  would  soon  heat  to 
redness  if  some  adequate  steps  for  cool- 
ing them  were  not  taken.  Hundreds  of 
gallons  of  a  special  oil  are  circulated 
through  the  windings  and  piped  out  to 
cooling  tanks  from  which  it  returns 
to  complete  the  cycle.  The  old  method 
of  cooling  consisted  of  pumping  water 
through  coils  of  pipe  submerged  in  the 
oil.  The  new  method  was  given  its  ini- 
tial commercial  trial  in  the  Duluth  station 
and  has  since  been  adopted  extensively 
elsewhere.  ' 

Why  the  rates  for  current  are  so  low 
in  these  parts — lower,  even,  than  at  Ni- 
agara where  there  is  no  competition 
whatsoever — has  the  following  interest- 
ing explanation : 

Previous  to  the  advent  of  the  Great 
Northern  Power  Company,  all  large  man- 
ufacturers using  electric  current  wore 
compelled  to  generate  it  themselves  by 
private  power  units.     The  Great  North- 


ern Company's  rates  then,  in  order  to  be 
attractive  were  necessarily  lower  than  the 
bare  cost  of  similar  production  in  the 
private  units — not  taking  into  considera- 
tion overhead,  interest,  etc. 

Electricity  is  used  entirely  in  pumping 
the  municipal  water  supply  and  in  nearly 
all  mechanical  processes  where  electricity 
and  steam  compete,  the  countless  advan- 
tages of  the  former  are  rapidly  gaining 
it  supremacy  in  this  flourishing  city  of 
the  Northwest. 
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Sanitary  Strap  for  Street  C^i^ 

In  this  age  of  improved  sanitary  condi- 
tions, nothing  escapes  the  eye  and  micro- 
scope of  the  bacteriologist  and  in  this 
scrutiny  the  street  car  strap  has  not  been 
overlooked.      While    the    strap    hanger 
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AN    EXHIBIT   OF    SANITARY    STREET   CAP,  STRAPS 

grips  the  strap  his  hand  comes  in  contact 
with  millions  of  bacteria,'  so  health  de- 
partments tell  us.  But  along  with  this 
discovery  comec  the  Rico  sanitary  strap 
Bacteria  cannot  make  a  home  upon  it  for 
its  surface  is  of  polished  enamel  and 
therefore  readily  cleaned  and  kept  clean 
The  strap  is  made  to  cover  old  straps  or 
to  replace  entirely  the  old  leather  type. 


Searchlight  Aiming  Device 


It  is  true  that  a  battleship  is  protected 
against  the  approach  of  torpedo  boats  by 
exploring  the  sea  with  the  searchlight  in 
ail  directions,  but  the  light  also  shows 
the  position  of  the  vessel  to  the  enemy 
and  serves  to  attract  the  torpedo  boats. 
For  this  reason  it  is  now  the  rule  to  use 
a  masked  light  and  to  turn  on  the  beam 
just  at  the  moment  when  the  searchlight 
has  been  pointed  to  an  object  at  sea.  In 
this  way  the  beam  does  not  risk  being 
directed  upon  another  vessel  of  the  home 
fleet  so  as  to  reveal  its  presence  to  the 
enemy,  and  in  general  the  idea  is  to  keep 
the  beam  from  sweeping  over  the  field  of 
operations  and  to  unmask  it  only  when  it 
is  actually  needed. 

In  the  French  navy  this  is  carried  out 
by  improved  electrical  aiming  devices  for 
directing  the  searchlight  from  another 
point  on  board,  as  it  is  often  very  hard 
to  see  objects  when  the  observer  is  near 
the  searchlight  itself,  as  he  is  likely  to 
be  blinded  by  the  beam  when  its  light 
is  reflected  by  dust  or  fo 

In  practice,  the  searchlight  is  turned 
in  all  directions  by  a  small  electric  motor 
mounted  in  the  base.  At  another  point 
on  shipboard  is  the  sighting  device,  con- 
sisting of  a  telescope  mounted  on  a  re- 
volving base,  with  sets  of  electric  con- 


tacts placed  so  that  inclining  the  telescope 
or  revolving  the  base  will  send  different 
electric  currents  in  the  circuits  which  run 
to  the  searchlight.  The  device  is  so  ad- 
justed that  any  movement  of, the  tele- 
scope gives  exactly  the  same  movement 
to  the  searchlight,  and  then  the  light  can 
be  unmasked  by  an  electric  shutter  so  as 
to  send  the  beam  in  the  proper  direction. 
Often  the  position  of  the  enemy  can  be 
distinguished  in  the  night,  and  the  sight- 
ing is  first  done  by  the  telescope,  then 
the  searchlight  is  thrown  on  at  the  time 
when  it  is  thought  fit.  By  the  present 
method  the  operator  thus  has  complete 
control  of  the  light. 
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Light  of  the  Firefly 

Recently  some  measurements  have 
been  made  on  the  brightness  of  the  light 
of  the  firefly.  This  of  course  is  not  the 
first  time  that  scientists  have  turned  their 
attention  to  this  interesting  insect  com- 
monly known  as  the  "lightning  bug." 
Men  have  tried  for  years  to  wrest  the 
secret  of  light  production  from  the  fire- 
fly, but  so  far  have  been  unsuccessful. 

Even  though  we  do  not  know  how 
the  light  is  made  it  is  of  interest  to  learn 
just  how  much  area  of  the  brightness  of 
the  firefly's  body  would  be  required  to 
give  sufficient  light  to  replace  a  tungsten 
lamp  in  an  ordinary  room.  The  measure- 
ments indicate  that  if  one-fifth  of  the 
ceiling   area    in   an    ordinary    room    was 


closely  covered  with  glowing  fireflies  the 
resulting  illumination  would  be  sufficient 
for  ordinary  activities.  We  have  every- 
thing but  the  secret ! 


Lightning  and  Petroleum 

For  four  months  certain  of  the  petro- 
leum wells  at  Boryslaw,  Galicia,  fired  by 
a  violent  thunder  storm,  burned  like  torch 
flames  40  to  50  feet  in  height. 

It  is  said  that  no  less  than  five  wells 
are  struck  by  lightning  every  year  at 
Boryslaw,  the  cause  being  ascribed  to  the 
obligatory  use  of  sheet  iron  coverings 
for  all  the  installations.  The  iron  sur- 
faces communicate  with  the  system  of 
metallic  tubes,  thus  forming,  during  a 
thunder  storm,  a  sort  of  Leyden  jar, 
which  provokes  lightning  strokes. 


fl  Matter  of  flctrieVeifteijt 
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GEORGE  WESTINGHOUSE 


Up  at  the  Press  Club  of  Chicago  we 
have  some  enjoyable  evenings.  Once 
in  a  while  a  few  very  noted  men  will 
drift  together  from  the  ends  of  the  coun- 
try and  will  remodel  this  sorry  scheme 
of  things  to  their  hearts'  desire.  The  re- 
markable part  of  it  is  that  they  can  com- 
mand an  audience ! 


Men  like  Opie  Read,  Will  Comfort, 
Captain  Jack,  Jay  Cairns — all  more  or 
less  literary — ever  gather  hearers  unto 
themselves.  Their  causeries  are  worth 
while,  because  such  men  stand  for 
achievement,  not  for  time  wasted. 

Time  killers  are  usually  proud  of  the 
fact     that     they     have     nothing     to     be 
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proud  of.  Men  who  have  achieved  things 
in  the  world,  interest  the  world.  Indus- 
tries which  have  achieved  things,  also  in- 
terest the  world.  The  imitators  of  a  man 
mark  his  worth  in  the  world's  esteem. 
The  imitators  of  an  industry  mark  its 
worth  in  the  world's  bankbook.  Only  big 
things  can  be  imitated.  Smaller  things 
are  copied. 

When  George  Westinghouse  began  to 
use  the  alternating  current  for  electric 
lighting,  his  business  grew  with  amazing 
rapidity.  Today  you  can  follow  the 
Turtle  Creek  valley,  just  outside  Pitts- 
burgh, for  five  miles  and  meet  new  West- 
inghouse factories  all  the  way.  Each  is 
a  distinct  entity,  a  company  separate  in 
itself;  but  each  was  founded  by  the 
genius  of  this  single  man.  His  products 
are  too  big  to  be  copied ;  they  can  only 
be  imitated,  these  days. 

The  name  of  Westinghouse  stands  for 
achievement.  After  all,  a  coat  of  arms 
counts  for  very  little  unless  you  win  it 
yourself.  Perspiration  is  the  blazonry  of 
success. 

When  I  got  off  the  train  at  the  West- 


inghouse Electric  and  Manufacturing 
Company  factory,  I  found  myself  stand- 
ing on  a  huge  bridge.  This  seemed  to 
lead  into  a  smoke-maze  of  buildings,  but 
as  I  walked  along  it  proved  to  have 
various  side  vents,  opening  on  this  or 
that  factory;  the  end  of  it  proved  to  be 
my  goal.  And  I  had  thought  I  was  com- 
ing to  a  mere  electric  works ! 

As  I  passed  along  I  could  look  down 
into  the  yards  and  see  machines  whose 
very  names  I  knew  not,  waiting  for 
shipment.  Electric  tram  cars — storage 
battery  cars,  I  found  later — pushed 
about,  loaded  to  the  guards.  Rows  of 
electric  locomotives  stood  ready  to  go 
forth.  In  and  out  of  the  buildings  ran 
trains,  while  the  ivy  faced  brick  buildings 
themselves  stretched  thin  and  dark  down 
beside  the  railroad  tracks,  offering  little 
promise  of  the  marvels  of  achievement 
which  they  contained.  Then  I  had  come 
to  the  shops  at  last. 

"There  are  four  rows  of  girls  working 
here,"  said  my  guide  as  we  passed 
through  one  of  the  divisions.  "lined 
up,  they  make  pretty  near  an  even  mile." 
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"Why,  how  long  is  this  shop?"  I  asked 
in  surprise. 

"A  third  of  a  mile.  But  wait  till  you 
hit  the  locomotive  section.  That's  some- 
thing like  a  shop!" 

And  it  was.  It  was  hard  to  believe 
that  this  was  a  single  building  where 
steadily  progressive  work  was  performed 
from  end  to  end.  For  here,  as  in  some 
other  large  factories,  the  work  is  based 
on  a  system  of  progression.  Each  piece 
goes  forward,  never  backward,  gaining 
a  little  at  each  step  and  ending  in  the 
shipping  room,  a  factory  in  itself. 

I  was  surprised  both  at  finding  the 
large  number  of  women  and  girls  at  work 
in  these  shops,  and  at  their  high  standard 
of  intelligence  and  quality.  It  seems  that 
the  company  has  found  that  the  female 
of  the  species  works  better  than  the  male, 
especially  on  coil  wrapping  and  such 
work  as  requires  rather  delicate  handling. 
Here  is  an  interesting  point  for  other 
manufacturers,  in  that  working  men  are 
apt  to  tire  of  their  work — it  grows  mo- 
notonous to  them  and  toward  the  end  of 
the  day  is  in  consequence  liable  to  a  drop 
in  quality.  With  women,  on  the  other 
hand,  this  is  not  the  case.  They  remain 
at  a  constant  level  of  quality,  and  keep 
up  to  the  average  output  which  is  re- 
quired in  piece  work  as  well. 

But  to  return  to  the  locomotive  shop. 
Standing  at  one  end  of  this,  it  was  nearly 
impossible  to  see  to  the  other  end — al- 
most a  solid  half  mile  of  enginery  under 
construction  and  tests,  small  and  large 
cranes  moving  massive  cast  steel  from 
point  to  point,  and  the  whole  forming  a 
study  of  the  application  of  electricity  to 
machinery  in  the  mass. 

The  engine  room,  which  furnishes 
power  for  the  entire  plant,  is  a  model 
power  house.  Here  are  all  turbine  en- 
gines, whose  capacity  of  12,000  horse- 
power is  ample  for  its  needs.  Each  of 
the  two  engine  rooms  is  controlled  by  a 
huge  eighteen  panel  switchboard  of  blue 
marble.  At  the  time  I  visited  the  plant, 
it  was  also  under  the  inspection  of  a 
number  of  consulting  chemists  from  the 


world  over.  One  of  these,  a  Russian, 
standing  near  me,  was  gazing  at  the 
switchboard  with  interest  and  delight. 
At  length  he  suggested  that  the  meters 
should  be  installed  behind  the  switch- 
board, out  of  sight,  instead  of  on  its  face. 

"But  why?"  asked  the  puzzled  en- 
gineer. "That  would  make  us  go  clear 
around  to  read  them !" 

"Yes,"  returned  the  chemist  with  sim- 
ple earnestness,  "but  just  think  how  they 
spoil  the  looks  of  that  beautiful  marble !" 

I  forget  what  the  engineer  said  to  that. 

And  yet  in  some  factories  such  a  re- 
mark would  not  be  considered  inapt.  I 
know  of  one  place  where  the  "beauty 
shop,"  as  the  men  call  the  office  corps, 
might  even  follow  it  out. 

A  rather  remarkable  point  which  I  ob- 
served all  through  this  factory  was  its 
striving  for  better  and  quicker  results. 
for  the  elimination  of  all  useless  effort. 
For  example,  the  catalogs  and  circulars 
sent  out  to  customers  and  district  sales 
offices  and  dealers  are  composed  of  sep- 
arate leaflets,  and  I  took  for  granted  that 
putting  them  together  in  the  loose  binders 
involved  quite  a  large  force.  But  I  found 
that  it  was  all  done  by  four  girls  and  a 
table. 

The  table  is  far  more  important  than 
the  girls.  It  revolves  on  an  axis,  being 
driven  by  a  belt  from  an  electric  motor. 
It  has  two  speeds  and  may  be  stopped 
from  any  point  about  its  edge.  About 
the  table  are  piled  the  loose  leaflets  in 
consecutive  order.  As  the  table  revolves 
the  girls  simply  pick  up  one  leaflet  from 
each  pile  and  place  them  together  in  order. 
This  not  only  eliminates  the  old  method 
of  walking  from  table  to  table  and  so 
wasting  much  time  and  effort,  but  it  does 
away  with  about  twelve  girls,  while  the 
regular  speed  of  the  table  keeps  the  girls 
working  at  a  uniform  average  rate  and  so 
prevents  any  loafing  on  the  job. 

In  the  same  way  the  pay-roll  system 
here  is  unique,  having  been  evolved  after 
many  trials  and  experiments.  The  usual 
factory  has  pay  days  every  day  in  the 
week,  for  the  different  sections,  the  em- 
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OF  THE   ARMATURES   ON   THE   BENCHES 


ployees  keeping  the  pay  department  busy 
all  the  time.  But  here  the  14,000  shop 
workers  are  all  paid  off  in  fifteen  min- 
utes, on  a  single  day.  Just  before  the 
whistle  blows  a  long  belt  is  unrolled  on 
the  floor  in  each  section.  This  belt  is 
stationary    and    has    numbered    squares, 


from  one  onwards.  Each  employee  of  the 
section  has  a  number  and  takes  the  cor- 
responding place  on  the  belt. 

When  the  whistle  signals  they  go  for- 
ward to  the  ticket  window  and  the  pay- 
master simply  hands  out  the  envelopes 
in  consecutive  order.     There  is  no  time 
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lost  hunting  for  names  and  numbers — 
it  is  simply  a  matter  of  handing  out  the 
envelopes  as  fast  as  they  can  be  received. 

With  the  exception  of  a  few  buildings, 
all  the  works  here  are  under  one  consecu- 
tive roof,  and  the  various  machines  are 
expressions  of  the  most  recent  advance- 
ment in  the  electrical  art.  The  rectifiers 
for  charging  batteries  are  made  amid 
blue  flame  and  mercury  and  while  each 
occupies  a  space  only  four  feet  by  20 
inches,  they  are  of  remarkable  interest. 
This  type  performs  the  essential  opera- 
tion of  changing  the  usual  alternating 
current  to  the  direct  current  requisite  for 
charging  batteries. 

The  rectifier  consists  of  a  sealed  glass 
bulb  filled  with  mercury  vapor.  This  is 
provided  with  three  electrodes,  two  of 
graphite  or  similar  material,  and  the  other 
of  mercury.  The  alternating  current 
voltage  is  applied  to  the  two  solid  elec- 
trodes and  the  central  point  of  an  auto 


transformer.  The  mercury  vapor  allows 
the  current  to  pass  from  the  solid  elec- 
trodes into  it  but  prevents  a  reverse  flow. 
The  result  is  a  continuous  current  from 
this  mercury  vapor  tube  out  into  the  cir- 
cuit and  back  again.  This  current  is 
made  up  of  the  two  halves  of  the  alter- 
nating current  wave,  passing  alternately 
from  the  solid  electrodes  into  the  mer- 
cury, and  then  out  as  direct  current. 

But  a  distinctive  Westinghouse  pro- 
duct, made  at  no  other  place  in  the  world, 
and  of  singular  interest,  is  the  reduction 
gear  for  steam  turbines.  This,  while  not 
distinctly  electrical,  has  nevertheless  a 
wonderful  part  in  turbines,  and  is  at- 
tractive to  all  electricians.  Some  form 
of  gear  to  work  between  a  marine  tur- 
bine and  the  propeller  it  drives  was  for 
a  long  time  considered  impossible.  But 
to  make  full  use  of  the  possibilities  of 
the  steam  turbine  such  a  gear  was  nec- 
essary, for  a  propeller  cannot  be  driven 
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A  SECTION  OF  THE  TESTING   DEPARTMENT.    WHEN  A  PIECE  OF   APPARATUS   HAS   ASSIMILATED   THE 

TRIAL  DOSES  OF   CURRENT   HERE   PROVIDED   IT   IS   NOT   LIKELY 
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at  turbine  revolution  speed,  for  in  the 
Westinghouse  turbine — the  Parsons  type 
— this  speed  is  several  thousands  of  rev- 
olutions a  minute. 

Balanced  helical  gears  in  solid  bear- 
ings were  used  for  small  horsepower, 
but  for  high  power  this  proved  imprac- 
tical owing  to  the  excessive  tooth  pres- 
sure and  wear  of  the  bearings.  To 
overcome  the  various  difficulties,  a  reduc- 
tion gear  is  now  manufactured  by  the 
Westinghouse  Machine  Company,  just 
over  the  bridge  from  the  electric  factory. 

Here  I  saw  the  tremendous  pinions  in 
place,  working  a  reduction  in  revolutions 
at  ratios  of  from  four  to  one  to  seven 
to  one,  while  still  higher  reduction  may 
easily  be  obtained.  The  reduction  gear 
is  provided  with  a  floating  frame,  which 
supports  the  pinion.  This  frame  is  car- 
ried on  three  pistons,  each  of  which  floats 
on  a  cushion  of  oil.  This  permits  the 
frames    to   oscillate    in   a   vertical    plane 


and  to  maintain  automatically  a  uniform 
distribution  of  tooth  pressures. 

Not  far  from  these  gears,  which  are 
now  manufactured  on  the  spot,  was  set 
up  the  original  device,  made  from  special 
forgings  by  German  companies.  While 
this  was  primarily  devised  for  marine 
practice,  it  has  also  been  adopted  for 
driving  direct  current  generators,  which 
in  order  to  avoid  commutation  troubles 
must  be  driven  at  relatively  low  speed. 
It  is  also  applicable  to  driving  pumps  and 
shafting,  so  that  the  future  holds  great 
possibilities  for  this  wonderful  machine 
control.  Nor  is  there  any  waste  here 
from  loss,  an  official  test  of  a  6,000 
horsepower  set  having  shown  an  effi- 
ciency of  98.5  per  cent. 

But  let  us  leave  the  shops  and  visit  the 
Westinghouse  Club,  an  institution  pro- 
vided for  the  men  of  all  the  Westing- 
house companies  in  general.  This  i-;  a 
finer  place  than  many  a  city  club  1   have 
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seen.  The  light,  low  rooms  are  tastefully 
furnished  and  decorated,  and  as  regards 
club  equipment  everything  is  here;  the 
gymnasium  is  a  magnificent  one,  well 
equipped,  well  lighted,- — and  well  used. 
In  fact  it  was  all  so  fine  that  I  thought  it 
must  be  for  the  officers  of  the  company 
alone.  But  my  guide  showed  me  the 
rules,  and  pointed  to  the  literally  nominal 
dues,  and  I  said  no  more.  This  club  has 
but  taken  advantage  of  an  excellent 
chance  to  aid  the  Westinghouse  men  both 
physically  and  mentally,  and  in  this  it 
seems  to  have  won  the  cooperation  of  the 
men  themselves,  which  is  the  great  thing. 

But  I  was  forced  to  return  to  the 
works  at  length.  Here  in  one  section 
were  some  fifteen  electric  locomotives 
under  construction  for  the  Southern  Pa- 
cific lines.  These  were  to  be  operated 
either  at  600  or  1200  volts  and  were  de- 
signed for  freight  work,  the  Southern 
Pacific  being  engaged  in  electrifying  cer- 
tain of  its  coast  lines.  By  the  time  this 
article  reaches  you,  these  locomotives  will 
be  at  work — clear  across  the  continent. 

A  notable  point  about  some  of  these 
engines  is  that  they  can  be  operated  by 
direct  or  alternating  current.  This  was 
a  special  feature,  for  usually  the  electric 
locomotive  is  made  either  for  the  one 
type  or  the  other. 

In  another  of  these  long  distance 
shops,  running  dim  into  the  far  end,  were 
piles  of  smaller  motors,  such  as  are  here 
applied  to  machinery  in  all  its  phases. 
Overhead  on  each  side  of  the  central 
halls,  worked  men,  women  and  girls  at 
the  smaller  details  and  piece  work.  This 
is  one  thing  which  the  electric  motor 
makes  possible.  In  the  old  style  machine 
shops  the  mass  of  workers  had  to  be 
kept  distinct  from  the  machinery  produc- 
tion, owing  to  the  roar  and  blast  of  noise 
and  the  unhygienic  air  conditions.  But 
in  these  shops  there  was  none  of  this, 
none  of  the  pallid  cheeks  and  tired  faces 
which  one  so  often  observes.  All  were 
healthy,  cheerful,  and  busy. 

I  was  surprised  to  find  that  the  aver- 
age girl  at  her  machine  or  her  hand  work 


makes  by  her  unskilled  labor  as  much  as 
the  average  trained  girl  can  make  in  the 
more  usual  women's  trades.  And  surely 
it  is  much  better  to  work  here  among  the 
hills,  away  from  the  city  grind  and  roar, 
where  the  pay  is  graded  to  the  amount 
of  work  done,  than  to  slave  all  day  long 
over  the  typewriter  for  a  weekly  pit- 
tance! True  it  is  that  the  piece  worker 
falls  into  a  regular  output  and  often 
turns  out  no  more  than  the  average  re- 
quired of  her,  yet  none  the  less  there  is 
an  excitement  about  such  work,  a  stim- 
ulus which  proceeds  from  getting  paid 
by  your  work  instead  of  by  your  time. 

Here,  as  in  other  places,  the  old  line 
shaft  drive  for  machinery  has  given 
place  to  individual  motor  drive.  It  is 
only  natural  that  electrical  factories 
should  be  the  first  to  make  use  of  this 
system  of  their  own  manufacture,  but 
others  have  wakened  up  to  it  the  world 
over.  Every  machine,  tool  and  motor 
turned  out  here  is  figured  down  to  the 
last  detail  of  its  future  work.  The  rating 
of  the  motor  is  based  on  its  future  need, 
as  is  the  type  and  arrangement  of  the 
controller. 

But  not  only  the  larger  phases  of  elec- 
trical life  are  born  here.  The  Westing- 
house  electric  heating  apparatus  is  made 
in  other  shops,  all  part  of  the  main  body. 
This  apparatus  is  of  all  ranges  and  sizes 
and  is  applicable  to  all  trades  and  indus- 
tries. This  is  a  newer  field  and  one  of 
unlimited  possibility,  giving  room  to 
many  competent  companies  today.  Yet 
in  the  course  of  time  these  will  be  elim- 
inated, as  is  the  wa~  of  all  business,  and 
the  consumption  will  return  to  the  one  or 
two  producers  whose  goods  shall  win  the 
favor  and  reliance  of  the  public. 

Educational  work  among  the  employes 
is  an  important  feature  of  the  place  as 
the  visitor  sees  it.  Besides  the  club's 
educational  work,  here  at  East  Pitts- 
burgh the  technical  night  school  offers  at 
very  small  expense  an  opportunity  to 
study  the  basis  of  shop  work  and  even  of 
engineering.  It  is  open  to  all,  and  enables 
them  to  secure  both  the  theory  and  the 
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practice  of  their  work,  so  interwoven 
that  the  student  learns  quickly  to  apply 
his  studies  to  his  daily  shop  work.  Given 
these  fundamentals  of  mathematics  and 
engineering,  it  is  possible  for  the  average 
worker  to  build  his  own  career  along  any 
desired  line. 

The  training  may  be  general  and  not 
specific  if  desired.  Besides  the  general 
night  school  work,  there  are  special 
classes.  The  apprentice  system  puts  a 
boy  to  work  for  four  years  and  pays  him 
well  while  he  is  learning  practical  elec- 
tricity. He  is  not  only  given  the  tech- 
nical training  necessary  to  make  him  a 
good  workman,  but  is  given  a  general 
education  as  well.  The  young  man  who 
is  a  graduate  of  a  technical  college  may 
enter  as  an  apprentice  and  in  two  years, 
by  working  in  all  different  parts  of  the 
works,  become  a  practical  electrical  en- 
gineer. At  present  there  are  about  250 
such  apprentices  at  work. 

But  following  out  the  general  West- 
inghouse  idea  of  striking  to  the  roots  of 
things  and  achieving  something,  there 
are  other  courses  for  supposedly  finished 
men.  When  a  college  graduate  finishes 
his  two  year  final  course  here,  if  he 
wishes  to  go  on  the  road  he  is  given  a 
six  months  specialized  sales  course.  This 
course  gives  him  an  idea  of  "the  latest" 
in  salesmanship  and  applies  his  mechan- 
ical learning  to  actual  practice. 

I  mentioned  before  the  remarkable 
system  employed  in  handling  details  by 
these  associated  companies.  In  writing 
this  series  of  articles  I  came  into  contact 
more  or  less  with  many  publicity  men, 
and  looked  into  their  systems  of  work 
out  of  pure  curiosity  on  the  subject.  It 
was  surprising  to  me  to  find  that,  con- 
sidering the  enormous  value  to  any  gen- 
eral manufacturing  company  of  its  pub- 
licity department,  this  was  very  seldom 
reduced  to  scientific  business  methods. 
In  one  place  the  publicity  man  made  no 
reports,  chose  his  own  subjects,  and  was 
under  no  governance  whatsoever.  In 
others,  the  value  of  publicity  was  ruined 
through    carelessness   and   inattention   to 


details.  But  here  the  publicity  depart- 
ment is  as  systematized  as  is  any  other 
section  of  the  shops.  The  total  cost  of 
each  press  notice  and  article,  printed  on 
the  place,  is  known  before  it  is  sent  out. 
No — hands  off!  This  article  is  nothing 
of  the  kind! 

An  extremely  interesting  building  is 
the  print  shop.  Here  are  printed  the 
catalogs,  circulars  and  forms  for  the 
district  sales  offices  and  dealers.  Here 
are  the  latest  type  setting  machines.  I 
saw  every  form  of  press  from  hand  to 
cylinder.  Over  in  one  corner  were  spe- 
cial presses,  getting  out  certain  ruled 
and  punched  kinds  of  paper  to  be  used 
as  graphic  meter  records.  Seven  artists 
are  employed  on  various  work  in  their 
own  lines — illustrating  publications.  This 
is  one  of  the  busiest  little  printing  houses 
the  visitor  will  find  in  a  long  time.;  but 
more  than  this,  it  turns  out  fine  work — 
work  that  is  artistic  to  the  last  detail. 
Here  are  immense  piles  of  stock,  material 
of  all  kinds  from  paper  to  pencils,  in- 
tended for  distribution  among  the  various 
offices  and  branches.  It  is  this  great 
amount  of  work  which  justifies  the  estab- 
lishment of  a  private  plant  like  this,  for 
on  quick  work  there  is  a  large  saving  in 
time,  while  the  presses  can  be  kept  going 
on  forms  and  letterheads  always. 

The  relief  department  of  the  company 
is  noteworthy.  Doctor  Charles  A.  Lauf- 
fer  has  achieved  a  national  reputation 
in  the  resuscitation  of  supposedly  dead 
persons,  whether  the  injury  is  electrical 
or  otherwise.  The  employes  of  the  com- 
pany are  trained  in  this  work  and  are 
rendered  thoroughly  conversant  with  Dr. 
Lauffer's  method. 

All  of  this  is  much  more  than  busi- 
ness. We  used  to  say  "Where  there's 
smoke  there's  fire."  But  that  was  be- 
fore Pittsburgh  was.  Now  we  say 
"Where  there's  smoke  there's  achieve- 
ment." When  you  go  through  this  plant 
you  realize  that  great  undertakings  have 
made  the  name  of  Westinghouse  famous  : 
not  because  they  have  been  attempted, 
but  because  they  haw  been  achieved. 


SAVING  tfeFUR 
SEAL  MOTHER 


heodore  Roosevelt,  in  his 
message  to  Congress  on 
December  4, 1906,  said :  "The 
destruction  of  the  Pribilof 
Islands  fur  seals  by  pelagic 

sealing  still  continues In  case 

we  are  compelled  to  abandon  the  hope  of 
making  arrangements  with  other  govern- 
ments to  put  an  end  to  the  hideous  cruelty 
now  incident  to  pelagic  sealing,  it  will  be 
a  question  for  your  serious  consideration 
how  far  we  shall  continue  to  protect 
and  maintain  the  seal  herd  on  land  with 
the  result  of  continuing  such  a  practice, 
and  whether  it  is  not  better  to  end  the 
practice  by  exterminating  the  herd  our- 
selves in  the  most  humane  way  possible." 
In  1874  Congress  directed  that  the  ap- 
proximate number  of  fur  seals  upon  the 
Pribilof  Islands  be  ascertained  and  the 
report  placed  the  number  at  4,700,000.  In 
August,  1906,  the  entire  herd  upon  these 
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islands  was  less  than  180,000 
and  this  together  with  the  re- 
ports of  the  cruelties  practiced 
in  pelagic  sealing  brought  forth 
the  prompt  and  vigorous  action 
at  this  time  of  Mr.  Roosevelt. 
And  since,  up  to  the  present 
time,  the  United  States  has 
sought  to  protect  from  exter- 
mination its  fur  seal  fisheries 
and  to  this  end  has  tried  out 
an)?  available  and  feasible 
means  suggested. 

It  is  the  female  seal  that 
must  be  kept  from  harm 
and  however  ruthless  or 
hardened  or  eager  the 
seal  hunter  may  be,  his 
desire  for  gold  is  the 
thing-    that    he    seeks    to       Hi 


satisfy.  Destroy  the  value, 

of  the  pelt  of  the  mother 

and  mark  her  so  this  may  be  known  and 

she  will  be  passed  by  even  though  her 

"white-coated   pup"   is   batted   over   the 

head  and  stripped. 

And  to  put  this  mark  upon  the  female 
— the  mother — the  surgeon's  electric 
cauterizing  wire  has  been  used  by  the 
United  States  authorities  with  success. 
She  is  branded — her  shining  fur  and  hide 
is  made  valueless  by  the  application  of  a 
platinum  wire  heated  to  whiteness  by  cur- 
rent supplied  by  a  dynamo  driven  by  a 
gasoline  engine.  By  moving  this  wire 
once  over  the  animal's  body,  the  hair  and 
fur  are  virtually  mowed  away.  A  second 
sweeping  of  the  wire  across  the  now  ex- 
posed surface  destroys  the  cells  so  that 
no  more  fur  can  grow  there  and  the  moth- 
ers in  a  herd  are  readily  distinguished. 

But  how  will  this  affect  "pelagic  seal- 


ing?" The  habits  of 
the  herds  of  the  Pribi- 
lof  Islands  will  an- 
swer this.  Early  in  . 
May  the  bulls  of  the  herd  coming  from 
the  warm  waters  farther  south  along  the 
Pacific  coast  take  their  places  upon  the 
boulder-strewn  beaches  and  rocky  slopes 
awaiting  the  arrival  of  the  females  who 
come  during  the  month  of  June.  Here 
the  baby  seals  are  born  and  fed  by  the 
mothers  until  November  when  mothers 
and  "pups"  (the  latter  swim  at  the  age  oi 
six  weeks)  start  smith  for  the  winter. 
And  it  is  during  this  winter  migration 
that  the  mother  may  owe  her  life  to  the 
mark  left  by  the  electric  branding  wire, 
for  sealing  vessels  haunt  the  waters 
through  which  the  herd  goes  south.  The 
seals  are  frequently  found  sleeping  on  the 
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surface  of  the  water.  The  sealing  vessel 
sights  them.  Boats  are  lowered,  the 
hunters  put  off  to  the  windward  of  their 
prey.  The  spearman  stands  in  the  bow 
of  the  boat,  the  shaft  is  thrown,  the  ani- 
mal tired  out  and  then  the  poor  brute 
is  drawn  aboard  to  be  ruthlessly  killed 
with  a  club. 

In  the  water  the  female  cannot  be  dis- 
tinguished and  the  hunter  kills  every  ani- 
mal found.  Branded,  the  scarred  surface 
is  visible.  Killing  the  female  seal  when 
going  northward  in  the  Spring  means  also 


the  destruction  of  her  unborn  offspring. 
Killing  the  female  in  the  months  of  Au- 
gust and  September  while  still  on  the  is- 
lands means  the  death  by  starvation  of 
the  young  seals  still  under  the  mother's 
care.  In  1896  alone  over  16,000  young 
seals  were  found  dead  from  starvation  on 
the  Pribilof  Islands. 

And  this  is  pelagic  sealing,  against  the 
wholesale  barbarity  and  destructiveness 
of  which  the  United  States  is  seeking 
methods  and  looking  to  electricity  as  a 
possible  means. 


OVERHEAD  CONSTRUCTION  IN  FRANCE 

Those  accustomed  to  the  ordinary  types  of  overhead  line  construction  of 
electric  railways  in  this  country,  the  trolley  wire  being  simply  supported  by 
a  cross  suspension  from  poles  on  each  side  of  the  track,  or  even  to  our  so- 
called  catenary  construction,  but  slightly  more  complex,  will  gaze  with  won- 
der upon  this  view  of  some  overhead  work  built  by  a  French  interurban  rail- 
way. The  line  is  known  as  the  Chemins  de  fer  du  Midi  and  the  construction 
is  designed  after  the  Vedovelli-Priestley  system.  The  heavy  steel  towers,  the 
three  wires,  triangular  trolley  conductors,  suspended  from  the  towers  by 
catenary  cables,  the  intricate  bracing  in  every  imaginable  way  remind  one  of 
a  half-completed  suspension  bridge.  We  might  almost  suppose  that  the  over- 
head work  would  carry  the  cars  themselves,  instead  of  simply  supplying  a 
smooth  contact  for  the  gracefully  designed,  sliding  trolley  bows  which  they 
use  in  that  country  in  place  of  our  ordinary  trolley  wheel. 
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Power  Crane  in  Gravel  Handling 

The  ease  with  which  large  quantities 
of  sand  or  gravel  may  be  handled  by  elec- 
tric power  is  demonstrated  in  the  accom- 
panying illustration.  The  Browning 
crane  runs  upon  an  eight  wheel  truck 
with  the  machinery  enclosed  in  a  steel 
house.  The  boom  is  38  feet  long,  making 
it  possible  to  cover  an  area  of  sixteen 
square  rods,  for  the  crane  is  so  construct- 
ed that  it  can  rotate  in  a  complete  circle. 
Equipped  with  the  grab  bucket  no  labor 
is  required  except  that  of  the  operator. 
The  lifting  capacity  of  the  crane  varies 
from  three  to  fifteen  tons,  depending 
upon  how  far  from  the  truck  the  weight 
is  located. 

Record- Breaking  Reel  of  Wire 

This  is  an  age  of  record  breaking.  We 
have  record-breaking  buildings,  each  new 
one  exceeding  older  ones  in  height ;  there 


POWER   CRANE  AT  WORK 

of  being  a  mile  long.  To  manufacture 
the  cable  there  were  required  over  1,000 
pounds  of  paper,  15,000  pounds  of  lead, 
47,000  pounds  of  wire  and  7,500  pounds 
of  miscellaneous  material.  The  gross 
weight  of  the  reel  with  its  blocking  was 
56  tons. 


THE  LARGEST  REEL  OF  WIRE  EVER.  SHIPPED 


are  new  ocean  steamships  breaking  size 
and  time  records  and  there  have  been  new 
world's  records  made  in  athletic  contests. 
A  record-breaking  reel  of  wire  is  shown 
in  the  accompanying  picture.  This  is  the 
largest  reel  of  duplex  armored  submarine 
cable  ever  turned  out  at  the  Hawthorne 
works  of  the  Western  Electric  Company. 
Something  of  its  size  and  length  may  be 
vaguely  conveyed  by  the  following  facts : 
It  contains  26  pairs  of  No  13  gauge  cop- 
per conductor  and  is  only   180  feet  short 


The  cable  has  been  laid  across  the 
Mississippi  River  below  Vicksburg,  for 
toll  line  purposes. 


For  heating  various  kinds  of  baths, 
electricity  is  invaluable.  By  means  of  a 
portable  electric  hot  air  cabinet  the  lux- 
ury of  a  Turkish  hath  can  be  enjoyed 
readily  and  cheaply.  The  sand  bath  and 
ordinary  water  bath  are  heated  by  means 
of  coils  electrically  heated  and  immersed 
in  water  or  sand. 
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Finish  for  Electric  Fixtures 

Every  one  is  familiar  with  the  stand- 
ard finish  and  color  of  electric  fixtures, 
but  knows  little  about  the  process  in  gen- 
eral of  the  finishing.  Each  manufacturer 
has  a  certain  finish  which  he  gives  a  name, 
but  the  most  common  finishes  in  general 
use  are :  polished  brass,  brushed  brass, 
dead  black,  nickel,  mottled  and  oxidized 
brass.  All  finishes  are  used  in  residences 
and  small  stores,  but  in  large  public 
buildings,  dead  black,  nickel,  mottled  and 
oxidized  brass  give  better  service.  If 
brushed  brass  is  exposed  to  dirt  as  in 
public  buildings,  it  will  soon  become  dirty 
and  have  to  be  removed  and  taken  to  the 
finishing  works  to  be  restored  to  its 
natural  color. 

Polished  brass  will  not  hold  its  color 
as  well  as  brushed  brass.  To  polish  brass 
is  simply  to  rub  it  up  to  the  desired  de- 
gree, then  lacquer.  The  surface  is  very 
smooth,  while  the  surface  of  the  brushed 
brass  is  rough,  thus  giving  the  lacquer 
a  better  surface  to  cling  to  than  the  pol- 
ished brass. 

The  finish  known  as  dead  black 
is  produced  by  making  the  sur- 
face of  the  brass  rough,  then 
spraying  it  with  black  lacquer. 
The  mottled  finish  is  made  by 
first  polishing  to  the  desired 
degree,  then  rubbing  with 
Scotch  stone  and  water,  with  a 
gyrotary  motion.  The  oxidized 
finish  is  secured  by  immersing 
in  a  bath  of  chemicals  until  the 
desired  color  is  obtained.  The 
principal  chemicals  used  are 
nitrate  of  iron,  hyposul- 
phite of  soda  and  water. 

After  lacquering,  the 
surface  of  the  fixture  is 
kept  from  oxidizing.  To 
help  the  lacquer  perform 
its  duty,  the  fixture  is 
baked,  which  also  im- 
proves its  appearance. 

Other  finishes  not  in 
general  use  are  antique 


and  rich  gilt.  The  former  is  a  little 
darker  than  brushed  brass,  while  the  lat- 
ter takes  on  the  appearance  of  gold. 


Telephone  Service  to  Docked 
Vessels 

Although  we  cannot  as  yet  telephone 
between  New  York  and  London,  the  New 
York  Telephone  Company  has  done  the 
next  best  thing  to  transatlantic  service  by 
equipping  a  number  of  steamers  with  fa- 
cilities permitting  connection  to  the  city 
telephone  system.  Both  the  Cunard  Line 
and  the  Hudson  Navigation  Company 
have  this  convenience  for  their  pas- 
sengers, and  the  illustration  shows  the 
manner  in  which  it  is  used.  The  wires 
from  the  land  telephone  line  terminate 
in  what  are  known  as  "jacks"  in  the 
weatherproof  box  on  the  pier. 

As  soon  as  the  steamer  is  docked  a 
flexible  cable  connected  to  jacks  on  the 
pier  and  in  the  boat  is  immediately  put  in 
place.  Business  may  be  transacted  and 
good-bys  said  up  to  a  moment  before  the 
boat  leaves. 


TELEPHONE   IN   USE  ON  A   DOCKED  VESSEL 
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A  Castle  on  a  Trolley 

One  of  the  unusual  features  in  connec- 
tion with  "Shopping  week"  in  Colchester, 
England,  was  an  electric  railway  car  cov- 
ered over  to  represent  an  old  castle.    This 


THE   CASTLE   CAK 


attracted  a  great  deal  of  attention  as  it 
traversed  the  various  lines  of  the  city, 
especially  at  night  when  it  was  brilliantly 
lighted  with  incandescent  lamps. 


Freak  Ordinance 

The  Philadelphia  Rapid  Transit  Com- 
pany recently  received  a  letter  proposing 
that  the  ordinance  printed  below  should 
be  passed  by  the  Common  Council  of  that 
city.  A  copy  of  the  "ordinance"  also  was 
sent  Mayor  Blankenburg,  a  director  of 
the  company  ex  officio.  Some  clauses  of 
the  joke  ordinance  follow: 

"Section  1.  Be  it  ordained  that  from 
and  after  the  date  of  the  passage  of  this 
ordinance  all  the  cars  of  the  Philadelphia 
Rapid  Transit  Company  shall  make  alter- 
nate stops  at  the  near  and  far  sides  of  all 
street  crossings  as  shall  be  further  di- 
rected in  the  following  sections : 

"Section  2.  For  the  time  intervening 
between  the  odd  and  even  hours  all  cars 
shall  stop  on  the  near  side  and  from  the 
even  to  the  odd  hour  cars  will  stop  on  the 
far  side. 


"Section  3.  When  the  near-side  stop  is 
made  all  male  passengers  will  enter  the 
car  by  the  front  entrance  and  leave  by  the 
rear  exit.  All  female  passengers  will  use 
the  rear  entrance  and  the  front  exit  at 
this  time.  When  the  far-side  stop  is 
made  all  passengers  will  enter  the  car  by 
the  rear  entrance  and  leave  by  the  front 
exit.  All  female  passengers  will  use  the 
front  entrance  and  rear  exit  at  this  time, 

"Section  4.  Children  will  be  allowed 
only  at  the  hour  corresponding  to  their 
ages.  For  example,  a  child  of  five  years 
may  ride  from  5  to  6  o'clock,  a  child  of 
twelve  years  from  12  to  1  o'clock,  and  at 
no  other  time. 

"Section  6.  And  it  is  further  ordained 
that  nothing  in  this  ordinance  or  any  sec- 
tion thereof  shall  be  so  construed  as  to 
require  or  enforce  the  payment  of  fare, 
either  in  cash,  its  equivalent,  or  any  sub- 
stitute therefor,  to  the  Philadelphia 
Rapid  Transit  Company  by  any  passen- 
ger of  either  sex  or  any  age  if  it  can  pos- 
sibly be  avoided  by  said  passenger,  and 
any  act,  endeavor  or  effort  on  the  part  of 
any  official,  agent,  employee  or  represen- 
tative of  the  company  to  demand,  force, 
coerce,  extort,  compel,  exact,  claim,  ca- 
jole, solicit,  entreat,  induce;  beg,  beseech, 
supplicate,  request,  petition,  require,  ask, 
desire,  obtain,  take,  collect  or  recieve  the 
payment  of  fare  shall  be  deemed  a  viola- 
tion of  this  section  and  ordinance." 


Pearl  Lightning 
Doctor  W.  J.  S.  Lockyer  has  collected 
some  interesting  accounts  of  the  phe- 
nomenon known  as  beaded,  or  pearl, 
lightning.  Several  engineers  in  Califor- 
nia not  long  since  saw  lightning  dis- 
charges, which  struck  the  earth,  and  left 
beautiful  strings  of  fire  beads  in  their 
course,  that  remained  visible  for  perhaps 
a  quarter  of  a  second.  "There  seemed," 
the  report  slates,  "to  lie  a  bead  of  tire 
at  everv  angle  in  the  course  o\  the  spark." 
Other  observers  have  noted  heads  of 
lightning  which  remained  visible  for  at 
least  a  second. 


The  Hippodrome  and  its  Ele&rical  Stage 
Effe&s 


BY  ARTHUR  VOEGTLIN 


In  telling  of  the  striking  results  elec- 
tricity has  permitted  me  to  secure  and  of 
the  many  time  and  labor  saving  devices 
in  the  mechanical  department  of  the  stage 
which  electricity  has  permitted  me  to 
employ,  I  must  first,  to  make  the  story 
quite  clear,  tell  something  about  the 
unique  nature  of  that  monstrous  play- 
house in  New  York  which  we  call  the 
Hippodrome,  and  particularly  about  its 
stage.  Such  facts  serve  to  illustrate  the 
added  importance  of  electricity  to  the 
proper  presentation  of  our  productions. 
Without  it  they  would  be  impossible. 

The  Hippodrome  is  the  largest  play- 
house in  the  world.  In  construction, 
equipment  and  conduct  it  is  single  of  its 
kind.  It  represents  an  outlay  of  $2,350,- 
000.  Five  thousand  two  hundred  persons 
find  comfortable  accommodations  in  its 
capaciousbody. 
The  pro- 
scenium is  98 
by  37  feet, 
while  the  total 
width  of  the 
stage  is  200 
feet  between 
walls  and  it 
has  a  depth  of 
about  120  feet 


from  the  foot  lights.  These  are  amazing 
figures  when  compared  with  other  thea- 
ters. The  proscenium  of  the  average 
stage  is  about  35  by  30  feet  and  the 
average  stage  from  25  to  40  feet  deep. 
The  back  drop  curtain  of  the  Hippo- 
drome is  85  feet  by  212.  The  ordinary 
playhouse  curtain  is  no  more  than  24  by 
35  feet.  From  these  figures  it  can  be 
readily  judged  that  lighting  effects  which 
would  be  very  satisfactory  in  the  ordi- 
nary theater  would  be  most  unsatisfac- 
tory in  the  Hippodrome. 

To  produce  our  electrical  results  we 
are  obliged  to  work  along  entirely  orig- 
inal lines.  We  cannot  copy  because  we 
would  not  gain  the  same  results.  Every 
electrical  effect  must  be  worked  on  a  gi- 
gantic scale.  To  describe  the  difference 
between  our  electrical  equipment  and  that 
of  other  theaters,  let  us  start  with  the 
foot  lights.  We  have  600  of  theselightsof 
32  candlepower  each.  In. most  theaters 
there  is  only  a  single  row  of  foot  lights. 
Our  foot  lights  are  arranged  in  a  double 
row.  Moreover,  the  average  theater  has 
only  about  70  foot  lights  of  sixteen 
candlepower  each.  Think  of  the  differ- 
ence. For  our  border  light  effects  we  use 
3,800  60  watt  tungsten  lights,  while  the 
average  theater  only  uses  about  500  six- 
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teen  candlepower  lights  for  the  same  pur- 
pose. Our  front  border  lights  are  ar- 
ranged in  three  series,  while  those  farther 
back  are  arranged  in  two  series.  No  other 
theater  has  a  like  equipment. 

Besides    our    incandescent    lights    for 
border   and   foot   lights   we  use   65   arc 
lamps  of  40  amperes  each  for  spot  lights 
and  open  border  lights.  We  are  obliged 
to    use    these    lights 
because    our    incan- 
descent border  lights 
are  so  high,  on  ac- 


count of  the  height  of  the  stage,  that  it  is 
necessary  at  times  to  use  the  more  power- 
ful lamps  for  proper  effects.  For  border 
lighting,  22  of  these  lamps  are  arranged 
on  a  bridge  which  is  operated  by  six  men. 
For  full  scene  effects  these  lamps  are 
most  useful. 

On  each  side  of  the  stage  are  located 
what  we  call  our  effect  lights.  These  are 
situated  in  a  gallery  30  feet  from  the 
stage.  Ten  lights  altogether  are  used,  five 
on  each  side,  requiring  40  amperes  each. 
With  these  lights  we  produce  many  mar- 
velous electrical  effects,  simulating  sun- 
shine and  shadow,  fire  effects,  water  ef- 
fects and  a  thousand  other  electrical 
effects  which  amaze  the  Hippodrome 
audiences,  and  even  to  many  expert 
electricians  seem  really  wonderful. 

Besides  the  results  produced  by  the 
effect  lamps,  we  depend  greatly  upon  our 
strip  lights  for  ground  effects.  These 
lights  are  in  four  colors — red,  white,  blue 
and  green — and  it  is  marvelous  how  they 
light  up  any  small  scene.  We  have  four 
rows  of  these  lights  and  there  are  eight 
separate  sections  to  each  row.  Each  of 
these  sections 
has  48  60  watt 
tungsten  lamps. 
This     year     we 
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have  been  able  to  operate  these  strips  to 
better  advantage  than  ever  before  by 
hanging  them  on  a  battan  which,  when 
not  in  use,  is  hoisted  by  electrical  power 
into  the  flies.  By  this  electrical  ar- 
rangement we  have  been  able  to  save  the 
work  of  fifteen  men.  These  lights  are 
now  operated  by  simply  turning  a  switch 
when  the  lights  are  lowered  into  the 
position  desired  and  all  that  is  then  nec- 
essary is  for  stage  hands  to  lift  them  from 
the  battan  and  connect  them  with  the 
power  which  is  at  hand.  Several  men 
can  do  this  work  well  and  rapidly. 

Apart  from  the  strip  lights  we  have  in- 
stituted this  year  ten  front  lights  re- 
quiring 40  amperes  each.  These  lights  are 
situated  in  the  center  of  the  front  row  of 
the  family  circle  and  are  equipped  with 
very  powerful  reflectors.  By  the  aid  of 
gelatin  films  we  can  change  the  lights  to 
any  colors  desired.  These  front  lights  take 
the  place  of  the  old  fashioned  calciums,  a 
light  which  has  always  been  an  annoy- 
ance and  worry  to  every  producer.  The 
visitor  to  the  Hippodrome  for  the  first 
time  is  always  impressed  with  our  won- 
derful simulation  of  sunlight,  moonlight, 
sunset  and  sunrise.  No  other  stage  in 
the  world  shows  these  varied  light  effects 
so  satisfactorily  reproduced.  We  have 
been  able,  by  the  use  of  our  effect  lamps 
to  create  a  picture,  a  real  atmosphere  of 
the  outdoors  so  perfect  that  the  spec- 
tators are  instinctively  carried  to  the  lo- 
cation we  are  endeavoring  to  picture.  Of 
course  the  size  of  our  stage  helps  vastly 
in  this  effect  but  after  all  this  would 
amount  to  nothing  if  the  proper  employ- 
ment of  electrical  effects  was  lacking. 

It  takes  us  frequently  weeks  to  work 
out  these  results.  This  work  is  all  prac- 
tically done  in  the  summer  time.  After 
the  Hippodrome  is  closed  for  the  season 
we  begin  immediately  on  our  next  year's 
production.  The  scene  is  set  and  then  we 
start  to  work  out  the  proper  light  effects 
for  it. 

One  of  the  most  satisfactory  results 
which  electricity  has  enabled  us  to  ar- 
rive at  is  the  instantaneous  "black-out." 


The  present  production  at  the  Hippo- 
drome, entitled  "Under  Many  Flags,"  is 
shown  in  three  acts,  but  between  these 
acts  there  are  a  number  of  scenes  which 
are  in  reality  separate  acts,  requiring  an 
entire  change  of  most  elaborate  stage  set- 
tings. 

In  many  theaters  it  would  still  be  neces- 
sary to  lower  the  curtain  to  change  for 
these  scenes,  but  by  the  use  of  the  in- 
stantaneous black-out  we  only  lower  the 
curtain  twice  during  the  entire  perform- 
ance and  this  is  only  done  because  we  de- 
sire to  break  the  show  and  give  the  audi- 
ence slight  intermissions  to  think  about 
it.  We  could  readily  produce  the  show 
from  beginning  to  end  without  raising  or 
lowering  the  curtain.    Some  day  we  may. 

The  stage  manager  of  a  few  years  ago 
would  have  found  this  impossible  in  the 
proper  presentation  of  a  performance  of 
the  magnitude  of  that  which  we  are  now 
presenting  at  the  Hippodrome.  It  has 
taken  us  a  long  time  properly  to  work  out 
this  instantaneous  black-out,  but  now  it 
is  so  perfect  in  operation  that  the  specta- 
tors, even  in  the  first  row  of  the  orches- 
tra, are  unable  to  see  one  thing  that  is 
going  on  upon  the  stage,  which  of  course 
adds  greatly  to  the  height  of  the  effect 
when  the  lights  are  again  instantaneously 
switched  on. 

All  our  electrical  effects  are  dependent 
upon  the  proper  manipulation  of  our 
switchboard.  This  is  situated  in  a  gallery 
to  the  right  of  the  stage.  It  is  arranged 
on  the  A.  B.  C.  system  of  four  colors  of 
red,  white,  blue  and  green  and  is  regu- 
lated by  160  dimmers.  Three  men,  every 
one  an  expert  in  stage  lighting,  operate 
this  switchboard.  Each  dimmer  has  six- 
teen different  steps.  Thus  we  are  enabled 
to  get  any  shade  of  light  we  desire.  Be- 
sides the  dimmers  there  is  a  main  gang 
switch  which  instantly  throws  every  light 
on  the  stage  on  or  off.  This  is  used  for 
the  instantaneous  black-out. 

In  connection  with  the  switchboard  we 
have  this  year  introduced  a  real  novelty, 
a  loud  talking  telephone ;  in  other  words, 
a  telephone  with  what  might  be  described 
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A   SCENE  ON   THE   COAST  OF  BRITTANY 


1 

HH^,w  iff 

i^f^SI 

RSTH 

VWI 

■Kb''   ' •»  Bttm 

F^  "V'« 

*              F*8  '  ill 

904 


POPULAR    ELECTRICITY    MAGAZINE 


NIAGARA  FALLS  AS  PICTURED  A   FEW  YEARS  AGO  AT  THE  HIPPODROME.    THE  FALLS  WERE  NOTHING 
BUT   PAINTED  CANVAS.  BUT   SO   INGENIOUSLY   LIGHTED  THAT  THE   EFFECT  OF  A  TRE- 
MENDOUS VOLUME  OF   FALLING  WATER  WAS   SUCCESSFULLY  IMITATED 


as  a  megaphone  horn.  The  voice  from 
this  can  be  heard  for  30  feet.  Thus,  if 
as  the  producer,  I  do  not  think  that  the 
lighting  of  any  scene  is  just  right,  all  I 
have  to  do  is  to  step  to  a  telephone  to  the 
rear  of  the  auditorium  and  quietly  tell 
the  men  at  the  switchboard  where  they 
are  in  error.  They  can  hear  what  I  have 
to  say  without  having  to  interrupt  their 
work  to  go  to  the  telephone,  and  can 
quickly  correct  the  defects.  This  loud 
talking  telephone  is  an  invention  of  our 
own,  but  I  look  for  its  introduction  in 
many  theaters  before  long,  as  it  is  a  won- 
derful time  saver. 

For  our  alternating  current  we  have  a 
separate  switchboard.  This  alternating 
current  we  use  for  water  effects,  the  light- 
ing of  diminutive  scenes,  etc.  Another 
electrical  device  which  we  have  at  the 
Hippodrome  and  which  is  not  to  be  found 
at  any  other  theater  in  the  world,  is 
shown  in  two  hoisting  machines,  located 
one  on  each  side  of  the  stage.  One  is 
operated  by  a  five  and  one  by  a  three 


horsepower  motor.  These  hoisting  ma- 
chines are  most  valuable  for  lifting  heavy 
scenery,  also  big  drops  and  anything  that 
hangs.  Any  other  theater  has  to  have 
stage  hands  and  fly  men  to  do  this  bur- 
densome lifting.  By  their  use  we  save 
the  work  of  at  least  12  men,  as  it  is  only 
necessary  to  have  two  men  to  operate 
them.  Besides,  we  save  a  vast  amount  of 
time  in  stage  setting  which  is  important 
in  preventing  our  black-out  from  becom- 
ing tiresome  to  the  audience.  Now  they 
wonder  how  we  accomplish  these  changes 
so  quickly.     The  answer  is  by  electricity. 

Running  around  the  stage  to  the  rear 
is  an  electric  crane.  By  the  use  of  this 
crane  any  kind  of  heavy  machinery  can 
be  shifted  from  one  part  of  the  stage  to 
another  and  it  saves  the  work  of  from  six 
to  eight  men.  It  is  also  useful  in  some 
of  our  stage  effects.  For  instance,  this 
year  an  airship  we  use  in  our  piece  floats 
gracefully  across  the  stage  along  one  of 
the  tracks  of  this  electrical  crane. 

Practically  all  our  lifting  on  the  stage 
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is  done  by  electrical  power.  We  have  a 
number  of  different  power  motors.  A 
50  horsepower  motor  raises  and  lowers 
the  stage  and  the  water  tank,  the  asbestos 
curtain  and  strip  lights.  Heavy  pieces  of 
scenery  are  also  moved  off  the  stage  by 
motor  power.  In  the  tornado  scene  in 
this  year's  production,  most  of  the  scen- 
ery is  removed  in  this  way  and  the  effect 
of  buildings  falling  down  and  being  blown 
away  is  most  realistic. 

At  the  Hippodrome  we  have  an  im- 
mense grass  mat  which  covers  the  stage 
and  weighs  three  tons.  Before  we  em- 
ployed electrical  power  to  move  our  stage 
properties,  it  used  to  take  65  men  to  bring 
this  mat  up  from  under  the  stage,  while 
now  it  is  done  by  an  electrical  hoist  run 
by  one  man,  the  power  being  furnished 
by  a  five  horsepower  motor. 

One  of  the  best  and  most  startling  elec- 
tric light  effects  produced  in  our  present 
show  occurs  at  the  end  of  the  first  scene 
which  pictures  the  lawn  of  the  White 
House.  After  the  stage  has  been  lit  with 
brilliant  sunlight,  darkness  gradually  sets 
in  until  finally  a  very  beautiful  sunset 
effect  is  produced  with  the  charming  light 
of  the  afterglow.  Then  gradually  the 
light  fades  until  darkness  sets  in.  Then 
at  the  proper  moment  the  instantaneous 
black-out  is  used  and  the  stage  is 
shrouded  in  utter  darkness.  In  an  in- 
credibly short  time  the  stage  is  reset  and 
the  lights  again  go  up  instantaneously  on 
our  second  scene,  the  parade  grounds  of 
the  naval  academy  at  Annapolis.  In  this 
scene  the  stage  is  flooded  with  a  glorious 
volume  of  mid-afternoon  sunlight.  It 
took  us  a  long  time  to  work  out  this  ex- 
ceedingly contrasty  light  effect,  but  that 
the  audience  appreciates  it  is  illustrated 
by  the  applause  which  the  lighting  of  the 
Annapolis  scene  always  brings  forth. 

Another  very  startling  electrical  effect 
is  produced  during  the  tornado.  It  occurs 
in  scene  ten,  part  two.  Following  the 
tornado  comes  a  prairie  fire.  This  fire  is 
most  realistic  but  it  is  entirely  produced 
by  the  combination  of  our  electric  light- 
ing, yet  the  audience  sees  the  flames  leap- 


ing up  and  flickering  in  the  wind  just  as 
they  would  when  a  real  fire  occurs  during 
a  heavy  wind  storm. 


Weed  Burners  on  Ele&ric  Railways 

The  work  of  hundreds  of  Mexican 
laborers  on  the  tracks  of  the  Pacific  Elec- 
tric Railroad  in  California  is  now  being 
done  by  a  weed  burning  device  that  elimi- 
nates the  hard  work  with  mattocks  and 
hoes.  This  extensive  trolley  system  which 


WEED   BURNER   AT   WORK 

centers  in  Los  Angeles  has  hundreds  of 
miles  of  track  which  must  be  kept  free 
of  weeds  and  the  new  invention  is  at- 
tached to  an  electric  locomotive,  and,  to- 
gether with  an  oil  tank  and  water  car, 
is  hauled  over  the  line  at  the  rate  of  about 
ten  miles  an  hour.  Green  weeds  and 
dry  are  destroyed  alike  by  this  device, 
and  the  cost  is  but  a  fraction  of  the 
former  expense,  only  about  8o  cents  for 
a  mile  strip  about  20  feet  wide. 

The  invention  is  the  work  of  E.  E. 
Allen,  a  Los  Angeles  inventor,  who  has 
experimented  for  years  with  weed  burn- 
ing devices  using  crude  oil  as  the  fuel. 
The  crude  oil  is  brought  into  contact  with 
live  steam  by  this  system,  forming  a  gas 
emitted  under  the  car  and  ignited,  burn- 
ing the  weeds  to  the  roots  and  destroying 
all  seeds  that  are  cast  on  the  tight  o\ 
way.  The  heat  is  so  intense  that  the 
bottom  of  the  car  and  the  extended  side 
wings  are  covered  with  metal,  which  in 
turn  is  protected  by  a  coating  of  cement. 


FOUNTAIN  OF   THE  "PEACE   PALACE"  AT  WASHINGTON 


No  electric  fountain 
has  ever  attracted  more 
attention,      probably, 
than  the  one  which  oc- 
cupies    the     place     of 
honor  in   the  patio  or 
interior    court    of    the 
new      Pan      American 
Building    at    Washing- 
ton. As  the  fame  of  this 
unique      fountain 
spreads,      the      million 
dollar    marble    "peace 
palace"      near 
the      White     j 
House  is  being 
visited    by    an 
increasing 
number     of 
electrical      ex- 
perts,       archi- 
tects, and  oth- 
ers    who     are 
desirous      of 
studying       the 
electrical      de- 


ilar  basin,  crowned  by 
a  "tholos"  bearing  a 
third  and  circular  basin 
of  smaller  diameter 
from  which  the  water 
descends.  The  lower 
basin,  sunk  in  the  floor 
of  the  patio,  is  paved 
with  pink  and  white 
marble  in  the  form  of 
a  Mexican  star,  be- 
tween the  points  of 
which  boiling  springs 
bubble  up. 

It  is  claimed 
that  no  electric 
fountain  here- 
tofore pro- 
duced has  been 
reduced  to  so 
compact  a  com- 
pass, has  had 
its  electrical 
mechanism  so 
compl  et  ely 
concealed,    nor 


tails  of  the  fountain  in  order  to  embody 
some  of  the  ideas  in  fountains  to  be 
placed  in  public  buildings  and  in  private 
mansions. 

This  marble  fountain  at  the  home  do- 
nated by  Andrew  Carnegie  to  the  Pan 
American  Union  was  modeled  and  ex- 
ecuted by  Mrs.  Harry  Payne  Whitney, 
nee  Gertrude  Vanderbilt,  and  consists  of 
a  pillar  rising  from  the  midst  of  an  octag- 
onal basin  and  supporting  a  smaller  sim- 


has  had  this   mechanism  so  ingeniously 
combined  with  the  sculpture. 

Electricity  is  employed  for  the  illu- 
mination of  the  basins  of  the  fountain 
and  to  give  glow  to  the  jeweled  eyes  in 
the  feathered  serpents'  heads,  that  sur- 
round one  of  the  basins,  but  the  main  uti- 
lization of  the  magic  current  is  for  illu- 
minating in  changing  colors  the  streams 
and  sprays  that  ascend  in  varying  form 
and  volume  from  the  upper  basin.     The 
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fountain  is,  capable  of  producing  twelve 
different  water  combinations  or  shapes 
and  for  illuminating  these  there  are  avail- 
able sixteen  colors  and  tints.  Both  the 
colors  and  the  changes  of  water  are  con- 
trolled at  a  specially  constructed  switch- 
board, which  is  in  the  form  of  a  keyboard 
desk. 

The  main  utilization  of  the  fountain  is 
on  ceremonial  occasions,  and  at  such 
times  its  electrical  illuminating  facilities 
are  employed  to  produce  successively  the 
national  colors  of  the  21  republics  of  the 


three  Americas.  These  color  effects  are 
produced  to  the  accompaniment  of  the 
rendition  of  the  national  anthems  of  the 
various  republics  by  the  United  States 
Marine  Band,  stationed  in  the  patio,  and 
the  musical  director  and  the  chief  electri- 
cian have  so  perfected  their  co-operative 
work  (electric  signal  buttons  insuring  ac- 
curate unity  of  action)  that  they  are  now 
enabled  to  produce  the  21  distinctive  color 
combinations,  each  with  its  appropriate 
incidental  music,  in  a  total  elapsed  inter- 
val of  seventeen  minutes. 


BESMIRCHING  THE   SKIES 


Had  our  great  American  novelist,  W. 
D.  Howells,  seen  the  above  illustration 
in  time,  he  might  have  added  another 
interesting  page  to  his  fascinating  "Let- 
ters from  Altruria."  Well  might  his  vis- 
itor from  Mars  have  asked :  "What  are 
you  doing?  Are  you  blackening  the 
the  skies  and  obscuring  the  daylight  in 
order  that  you  may  pay  for  more  arti- 
ficial light  ?"  Of  course  the  native  Amer- 
ican (or  European,  for  that  matter) 
would  indignantly  have  denied  that  this 
was  the  case,  and  yet  there  would  have 
been  the  usual  implied  germ  of  truth 
which  makes  Howell's  report  of  the  Al- 
trurian's  questionings  such  delightful 
reading. 

The  fact  is  that  in  the  earlier  decades 
of  our  modern  industrial  development  we 
so  accustomed  ourselves  to  smoke  belch- 
ing from  the  stacks  of  our  factories  that 
we  have  grown  not  only  to  tolerate  the 
nuisance  but  even  to  pride  ourselves  on 
it.  So  when  our  impressionists  wish  to 
depict  a  group  of  typical  manufacturing 
plants,  they  top  them  oft"  with  the  soot 


and  smoke  supposedly  emitted  from  their 
chimneys.  To  them,  smoke  is  still  an 
index  of  industry — which  goes  to  show 
how  sadly  artists  usually  lag  behind  the 
progress  of  their  time. 

But  the  progressive  man  or  woman 
knows  that  a  smoking  chimney  is  a  sign 
of  either  imperfection  or  undevelopment ; 
that  rapid  transit  is  now  typified  not  by 
the  soot-hurling  steam  locomotive  but  by 
its  cleanly  electric  successor,  and  that 
the  modernizing  of  electric  power  dis- 
tribution has  involved  a  minimizing  of 
smoke.  Like  the  puffing  and  snorting 
of  the  old  types  of  engines  the  belching 
of  smoke  is  only  a  survival  of  methods 
which  are  fast  becoming  obsolete.  The 
smokeless  factory  with  the  almost  in- 
audible purring  of  its  electric  motors 
may  not  lend  itself  so  readily  to  the  artis- 
tic conceptions  of  those  unfamiliar  with 
the  real  progress  of  our  times,  but  it  rep- 
resents the  industrial  status  of  the  more 
enlightened  sections  and  our  artisl 
friends  must  learn  to  acknowledge  it  as 
doing  so. 
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Curious  Fad  as  to  Lightning 

It  is  a  curious  fact  that,  sitting  in  a 
dark  room  at  night,  an  electrical  storm 
coming  on,  the  observer  of  electrical 
phenomena  will  be  unable  to  determine 
from  which  of  the  points  of  the  compass 
a  blinding  flash  of  lightning  proceeds, 
even  though  the  room  in  which  he  sits 
possess  four  windows  to  the  four  points 
of  the  compass.  This  statement  applies, 
of  course,  in  the  event  that  the  window 
shades  be  lowered  sufficiently,  that  the 
possible  bolt  may  escape  the  eye.  The  roll 
of  thunder  will  be  the  first  intimation 
the  observer  has  of  the  storm  direction. 

This  fact  is  especially  noticeable  when 
the  rain  has  begun  to  fall  heavily,  and 
when  the  raindrops  have,  in  a  sense,  be- 
come reflectors  of  the  light,  giving  the, 
effect  of  sheet  lightning.  At  such  a  time, 
when  the  skies  seem  sheets  of  flame,  one 
may  observe  how  this  reflected  right  pene- 
trates to  every  corner  of  a  room  with  a 
brillianey  not  outdone  by  sunlight. 


Sunlight,  coming  in  direct  rays  into  a 
room,  leaves  its  shadow  spots;  the  re- 
flected light  of  the  lightning  stroke  leaves 
the  ceiling  and  the  floor  equally  illumi- 
nated. 

A  Paint  Train 

The  electrification  of  portions  of  some 
of  the  steam  railroads  of  the  country  has 
brought  up  some  unique  problems  in  con- 
nection with  the  maintenance  and  paint- 
ing of  the  large  amount  of  overhead 
structure  necessary  to  carry  all  the  over- 
head trolley  wires.  The  New  York,  New 
Haven  and  Hartford  Railroad  has  solved 
this  problem  in  a  very  simple  manner  by 
building  paint  trains  with  cars  built  with 
platforms  which  can  be  raised  or  lowered 
by  means  of  winches.  The  train  is  run 
under  a  section  of  superstructure  needing 
painting  and  the  men  are  hoisted  right  up 
to  the  overhead  wires  and  bridges.  - 

A  paint  train  ordinarily  consists  of  five 
bridge  cars,  a  paint  car  and  an  engine. 
The  crew  consists  of  32  painters. 


POPULAR    ELECTRICITY    MAGAZINE 


909 


A  Funeral  Car  in  France 

The  Compagnie  des  Chemins  de  fer 
Nogentais,  an  electric  railway  company 
operating  near  Paris,  has  placed  in  opera- 
tion a  special  funeral  car  for  use  between 
Vincennes  and  the  Nouveau  cemetery. 

The  funeral  car  has  several  compart- 
ments   for   the   use  of   the  bearers,   the 


cases,  what  is  the  anxious  mother  to  do? 
Must  she  keep  the  hall  doors  open  both 
from  her  chamber  and  from  the  nursery, 
thereby  allowing  all  the  noises  of  the 
house  to  disturb  the  occupants  of  both 
rooms?  Or  shall  she  tiptoe  occasion- 
ally to  the  children's  room  to  see  if  all 
is  quiet  there  ?  In  either  case,  the  mother's 
sleep  would  be  considerably  broken. 


A  FUNERAL  CAP,  ON   AN   ELECTRIC  INTERURBAN    RAILWAY   NEAP,  PARIS 


funeral  director  and  mourners,  the  casket 
being  placed  in  a  compartment  near  the 
front.  Additional  cars  are  also  provided 
in  the  funeral  train  each  carrying  50  to 
60  persons. 

To  facilitate  the  removal  of  the  casket, 
one  of  the  side  panels  of  the  car  drops 
down  and  outward  to  form  a  platform  on 
which  the  casket  may  be  easily  rolled  out. 


Nursery  Noise  Indicator 
Are  the  children  all  sleeping  soundly? 
Every  night  brings  that  same  question 
to  untold  thousands  of  homes  in  which 
mothers  are  glad  to  have  their  little  ones 
in  a  children's  room,  yet  half  worried 
at  not  having  them  close  by.     In   such 


Here  again,  an  electrician  has  come  to 
the  rescue  with  a  simple  solution  which 
ought  to  bring  added  comfort  to  thou- 
sands of  homes.  He  places  a  telephone 
transmitter  with  its  battery  on  a  shelf  in 
the  nursery,  high  enough  to  be  well  out 
of  reach  of  the  children,  and  runs  wires 
from  it  to  a  receiver  hung  beside  the 
mother's  bed.  During  the  day.  a  switch 
at  the  receiver  tuts  off  the  telephone  cir- 
cuit so  that  no  sounds  will  be  carried  by 
it  from  the  nursery.  But  at  night,  the 
switch  is  turned  on  and  the  mother  can 
at  once  settle  down  to  a  sound  sleep, 
knowing  that  if  a  child  should  cough  or 
become  restless,  she  would  immediatelj 
hear  it,  even  though  the  hall  doors  to 
the  various  rooms  arc  tightly  closed. 


The  Value  of  English  to  the  Technical  Man 

BY  JOHN   LYLE   HARRINGTON.  CONSULTING  ENGINEER 

Extracts  from  address  delivered  in  igoy  by  Mr.  Harrington  to  the  Technological  Society 
of  Kansas  City,  the  Engineering  Society  of  the  University  of  Missouri  and  the  Civil  Engineer- 
ing Society  of  the  University  of  Kansas,  and  published  through  the  courtesy  of  Waddell  and 
Harrington,  consulting  engineers,  from  a  book  edited  by  them  entitled  "Addresses  to  Engineer- 
ing Students."  This  is  the  seventh  of  a  series  of  similar  articles  by  prominent  educators  and 
business  men,  which  will  be  especially  interesting  to  boys  and  young  men  who  contemplate 
following  the  engineering  profession. — Editorial  Note. 


You  will  recall 
Sam  Weller's  re- 
mark regarding  Mr. 
Nupkins'  eloquence 
that  "his  ideas  come 
out  so  fast  they 
knock  each  other's 
heads  off  and  you 
can't  tell  what  he  is 
driving  at."  Like 
any  other  instru- 
ment, the  value  of 
language  is  in  direct 
proportion  to  our 
knowledge  of  it  and 
our  skill  in  its  use. 
If  we  understand  it 
fully  and  use  it  skill- 
fully, it  will  serve 
our  puropse  well, 
but  if  we  are  novices 
and  bunglers  only 
disappointment  will 
result. 

Language,  though  it  will  not  supply  the 
place  of  thought,  is  a  most  essential  in- 
strument to  every  man.  To  him  who  is 
without  important  thought  to  express,  it 
is  not  a  very  valuable  tool.  The  laborer 
does  not  require  it  in  handling  the  pick 
and  shovel ;  it  is  only  in  his  social  rela- 
tions that  he  has  much  need  for  speech. 
It  is  not  important  that  the  stoker  speak 
fluently,  or  that  the  mechanic  be  an  able 
orator  or  writer.  But  as  we  proceed  from 
the  lower  to  the  higher  and  more  intel- 
lectual occupations,  the  need  and  the 
value  of  knowledge  and  command  of  lan- 
guage will  be  found  to  increase  rapidly. 


The  technical  man ; 
that  is,  the  engineer, 
the  architect,  and 
the  applied  scientist 
of  every  kind,  finds 
a  sound,  accurate 
knowledge  of  the 
language  essential 
to  him  in  every  part 
of  his  work.  A  wide 
and  precise  knowl- 
edge of  words  is  re- 
quired in  his  reading 
as  well  as  in  his  gen- 
eral writing ;  in  his 
business  and  pro- 
fessional conversa- 
tions even  more 
than  in  those  of  a 
social  nature.  But, 
in  the  preparation 
and  interpretation 
of  technical  corre- 
spondence, specifications,  and  contracts, 
the  use  of  perfect  language  reaches  the 
highest  degree  of  importance. 

You  may  say  that  it  is  absurd  to  state 
that  men  who  have  graduated  from  any 
college  cannot  spell  correctly,  but  many 
of  them  cannot.  S-e-d,  said,  p-e-a-r,  pier 
are  extreme,  but  true  examples.  It  is 
very  common  to  find  misspelled  words  in 
letters  written  by  young  engineers.  They 
consider  such  errors  of  no  material  con- 
sequence, because  they  are  not  technical 
errors.  The  mind  has  been  so  fixed  upon 
the  scientific  work  during  the  course  of 
study  and  while  the  early  experience  is 
being  acquired,  that  such  matters  as  lan- 
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guage  and  culture  seem  to  be  of  little  im- 
portance. But  the  recipient  of  the  letter 
generally  takes  a  different  view  of  the 
matter,  for  he  justly  considers  the  writer 
something  of  an  ignoramus. 

There  are  technically  educated  men 
who  say  "I  have  saw,"  "I  seen,"  and  "I 
done;"  and  there  are  men  in  high  places 
who  require  no  further  proof  of  the 
speaker's  deep  ignorance,  not  only  of 
English  but  of  technical  matters  as  well. 
One  who  is  thus  ignorant  of  the  language 
finds  social  progress  substantially  impossi- 
ble. This  may  seem  a  trivial  matter  and 
foreign  to  our  purpose,  but  it  is  not.  Mat- 
ters of  very  large  importance  are  often 
settled  by  favor,  and  favor  frequently 
follows  social  position.  Other  things  be- 
ing equal,  almost  any  one  will  show  his 
friend  the  preference  in  business  or  pro- 
fessional matters.  It  is  even  common 
to  stretch  a  point  in  favor  of  a  friend. 

Language  has  large  weight  in  classify- 
ing a  man,  infinitely  more  than  manner 
or  dress.  It  exhibits  his  breeding  and  in- 
dicates his  social  status.  I  do  not  mean 
that  it  shows  whether  he  belongs  to  the 
so-called  "smart  set,"  but  whether  he  is 
of  the  educated,  cultured  class,  whether 
you  would  care  to  entertain  him  at  all, 
and,  if  so,  whether  you  would  send  him 
to  your  less  or  more  select  club,  or 
whether  you  may  extend  the  extreme 
courtesy  of  inviting  him  to  your  home. 
This  may  appear  at  first  glance  to  be  of 
small  consequence,  but  great  things  often 
result  from  associations  quickly  formed. 

There  are  many  vocations  in  which  it 
is  not  essential  that  a  man  be  cultured 
and  intelligent;  but  the  technical  profes- 
sions are  not  among  them.  Nothing  so 
surely  marks  a  man's  secret  habits  of 
thought,  his  real  character,  as  the  little 
tricks  of  speech  which  are  exhibited  when 
his  mind  is  upon  the  matter  rather  than 
the  manner  of  his  speech.  If  his  thought 
be  habitually  coarse,  crude,  or  brutal,  his 
speech  will  make  the  fact  manifest  at 
times ;  and  the  speech  of  a  moment  fre- 
quently produces  a  permanent  and  vital 
effect. 


But  the  preparation  of  reports,  specifi- 
cations and  contracts  is  the  most  particu- 
lar and  momentous  task  the  technical  man 
has  to  perform.  A  misused  word,  a 
phrase  whose  meaning  is  ambiguous,  a 
paragraph  that  is  confused,  or  the  omis- 
sion of  a  direction  or  a  precaution,  may 
result  in  great  damage  to  both  the  client 
and  the  technical  man.  It  is  not  enough 
to  be  careful  in  a  general  way.  Every 
word,  every  phrase,  every  sentence  has 
a  direct  bearing  on  the  work  governed  by 
the  documents.  I  have  known  the  pres- 
ence in  a  contract  of  a  single  word  of 
equivocal  meaning  to  cost  one  of  the 
parties  many  thousands  of  dollars,  though 
when  the  contract  was  drawn  there  was 
no  question  regarding  the  intent  of  the 
parties  to  it.  Probably  the  majority  of 
the  civil  law  suits  are  caused  not  by  trick- 
ery or  deceit  or  dishonesty,  but  by  the  use 
of  ambiguous  words  and  phrases,  bad 
ordering  of  the  matter,  incompleteness, 
and  other  faults  in  the  language  of  the 
correspondence,  specifications,  and  con- 
tracts. There  is  no  more  certain  way  for 
the  engineer  to  protect  his  own  and  his 
client's  interests  than  to  prepare  all  docu- 
ments in  accordance  with  the  best  Eng- 
lish usage  as  well  as  with  technical  skill ; 
and  there  is  no  surer  way  to  lay  the  foun- 
dation for  trouble  and  financial  loss  than 
to  neglect  the  character  of  his  language. 

Very  few  railway  specifications  for 
complicated  structures  are  so  well  written 
that  a  contractor '  cannot  comply  with 
them  to  the  letter,  yet  give  the  company 
construction  far  inferior  to  what  the 
writer  of  the  specifications  intended,  and 
thereby  gain  for  himself  material 
advantage. 

The  lawyers  and  the  courts  are  kept 
busy  rectifying  the  blunders  of  other  pro- 
fessional men  who  do  ill  what  they  are 
paid  to  do  well.  I  know  of  one  con- 
tractor who  has  grown  gray  in  the  busi- 
ness of  constructing  buildings,  who  has 
never  completed  a  contract  without  a  law- 
suit, and  wlni  has  never  lost  a  lawsuit. 
This  speaks  ill  for  the  work  of  the  archi- 
tects under  whom  he  worked,  yet  they 
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are  probably  no  worse  than  their  fellows. 
If  it  were  not  good  policy  to  be  reason- 
ably honest,  many  another  contractor 
might  easily  approach  his  record. 

A  thorough  study  of  one  or  two  good 
books  which  treat  each  phase  of  the  study 
of  English,  the  reading  of  literature  of 
the  best  classes,  and  reasonable  watchful- 
ness over  one's,  every-day  writing  and 
conversation  will  inevitably  result  in  habi- 
tually correct  use  of  the  English  lan- 
guage.   

Collapse  of  a  Steel  Transmission 
Tower 

An  unusually  severe  wind  storm  was 
responsible  for  the  destruction  of  a  num- 
ber of  steel  power  line  towers  on  a  line 
being  constructed  in  Southern  California. 


By  a  strange  freak  one  of  the  towers  was 
bent  and  twisted  in  the  middle  and  the 
top  hung  over  half  way  to  the  ground 
like  an  over-weighted  sapling.    A  number 


of  line  men  climbed  on  the  steel  frame 
work  to  have  their  pictures  taken  with  the 
wreck,  and  also  to  show  the  comparative 
size  of  the  pole. 


Traveling  Spot  Light  in  a  German 
Theatre 

At  the  New  Court  Theater  in  Stutt- 
gart, Germany,  extensive  use  of  flaming 
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SPOT  LIGHT  OPERATED  FAK    ABOVE  THE  STAGE 

arc  lamps  is  made  above  the  stage,  which 
make  possible  particularly  artistic  light- 
ing effects.  Below  the  first  machinery, 
gallery  rails  have  been  mounted  from 
which  traveling  carriages  have  been  sus- 
pended, each  carrying  a  flaming  arc  spot 
light  and  its  operator.  The  movement  of 
these  carriages  backward  and  forward 
enables  the  stage  to  be  flooded  with  light 
at  any  point  without  difficulty  and  with- 
out encumbering  the  gallery  with  spot 
light  apparatus. 


ELECTRICITY  AT  CRESCENT   FARMS 


Crescent  Farms,  owned  by  John  Clel- 
land  of  Scranton,  Pa.,  are  located  at  Mt. 
Cobb,  near  Scranton,  and  are  devoted  to 
the  raising  of  fine  stock,  principally. 
Great  roomy  barns  are  built  to  house  the 
stock  and  these  are  lighted  electrically. 

Practical  farmers  know  well  the 
amount  of  work  connected  with  even  the 


item  of  preparing  the  rations 
for  animals,  particularly  when 
this  is  done  in  a  scientific  man- 
ner. Aside  from  the  thresh- 
r  ing,    the    corn    and    feed    must    be 

ground,  roots  and  straw  cut  up, 
green  feed  prepared  for  the  silo  and  a 
score  of  other  things  necessary  which  re- 
quire power. 

On  Mr.  Clelland's  farm  electricity 
does  all  this  work,  one  Westinghouse 
motor  of  five  horsepower,  located  in  an 
out-of-the-way  corner,  running  the  heav- 
ier machinery  and  doing  the  pumping,  and 
another  of  two  horsepower  taking  care 
of  the  dairy  apparatus. 

Current  is  also  used  in  the  owner's 
residence  for  washing,  ironing,  sewing 
and  other  household  duties.  On  the 
farm  there  are  about  100  tungsten  lamps 
of  the  wire  type.  These  are  in  the  barn. 
the  greenhouse,  the  hennery,  the  three 
houses  of  the  help  and  the  large  resi- 
dence of  the  owner. 

All  the  electrical  apparatus  was  in- 
stalled about  three  years  ago;  a  farm  boy 
has  been  able  to  give  it  all  the  attention 
it  has  needed. 


913 


Signaling  Between  Dispatcher  and  Motorman 


A  new  electrical  signal  system  by 
means  of  which  the  dispatcher  is  in  com- 
munication with  the  motorman  in  his  cab 
is  in  operation  upon  the  Indianapolis  and 
Cincinnati     Traction     Company's     lines. 


other  two  are  termed  "distant"  rails. 
These  three  third  rails  are  connected  by 
a  single  wire  along  a  pole  line  direct  to 
the  dispatcher's  office.  When  a  car 
passes  them,  a  contact  shoe  attached  to 
the  side  of  the  car  truck 
touches  a  "distant"  rail  first. 
This  completes  the  circuit 
from  the  "distant"  rail 
through  a  relay  or  electro- 
magnet on  the  car  and 
through  the  truck  and  wheels 
to  the  track,  thus  putting  the 
car  relay  in  circuit  with  the 
dispatcher's  office. 


5": 


THE    TRAIN    DISPATCHER  HAS  CON 

TROL    OF    THE    •'STOP"    AND 

"CLEAR"  SIGNALS  IN  THE 

MOTORMAN'S  CAB 


M 
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With  the  Simmen  system,  running  orders 
go  directly  to  the  motorman  and  not  to 
him  through  intermediate  persons. 

At  each  siding  along  the  line  are 
placed  three  sections  of  contact  rail. 
Each  piece  is  72  feet  long  and  resembles 
a  third  rail  when  in  position.  One  length 
of  rail  is  placed  beside  the  track  opposite 
the  siding  switch  and  the  other  two  rails 
are  placed  2,000  feet  distant  in  opposite 
directions  from  the  siding.  The  rail  at 
the  siding  is  called  the  "home"  rail,  the 


The  car  relay  controls  a  red  and 
a  green  light  in  front  of  the  motorman, 
indicated  by  the  arrows  in  the  pic- 
ture, and  also  a  bell.  The  current  for 
these  is  furnished  by  a  battery  on  the  car. 
In  front  of  the  dispatcher  are  switches 
corresponding  to  each  siding.  When  a 
car  reaches  a  rail  2,000  feet  from  the 
siding  the  dispatcher  throws  the  current 
on  or  off  this  third  rail  circuit  which 
energizes  or  disenergizes  the  car  relay 
and  lights  the  proper  lamp  for  "stop"  or 
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"clear,"  at  the  same  time  ringing  the  bell 
in  the  cab.  Another  feature  of  the  system 
is  the  train  record  sheet  which  is  con- 
stantly made  in  the  dispatcher's  office. 
This  sheet  is  a  roll  of  paper  moved  by 
clockwork  and  divided  up  into  time  divi- 
sions and  "blocks."  When  a  train  enters 
a  block,  needles  are  actuated  that  punch 
the  sheet  so  that  the  running  time  of  the 
train  is  recorded  and  also  the  time  of  en- 
tering and  leaving  the  block. 


of  the  mine  are  Japanese  and  the  entire 
electrical  equipment  is  operated  by  them 
with  great. success. 


American  Equipment  in  Japanese 
Mines 

Japan's  progress  in  the  last  25  years 
has  been  along  industrial  lines  as  well  as 
in  warfare.  The  Japanese  have  been 
quick  to  see  the  advantages  of  making 
use  of  electricity  in  all  cases  where  it 


Edison's  Principles  Still  Followed 

Mr.  Edison,  in  conceiving  his  system 
of  incandescent  lighting,  started  out  with 
certain  broad  fundamental  ideas.  He 
started  out  with  the  idea  of  not  merely 
inventing  this  or  that  piece  of  apparatus 
but  a  complete  operating  system  commer- 
cially as  well  as  technically.  His  idea 
was  that  in  contradistinction  to  the  sys- 
tem then  existing  for  arc  lamps,  which 
was  known  as  the  series  system,  with  the 
lamps  strung  like  pearls  on  a  string,  and 
depending  therefore  on  the  integrity  of 
that  string,  each  lamp  should  be  operated 
by  itself,  capable  of  operation  and   ex- 


M1NE   LOCOMOTIVE   AND   ITS  JAPANESE   OPERATOR. 


is  applicable,  and  the  United  States  has 
received  a  large  quantity  of  orders  for 
electrical  apparatus  and  equipment. 

The  cut  shows  a  very  modern  Ameri- 
can made  electric  mine  locomotive  emerg- 
ing with  a  train  of  coal  from  the  Sorachi 
Mine  of  the  Hakkaido  Tanko  Company, 
located  in  northern  Japan.    All  employes 


tinction,  and  that  all  the  units  of  the  sys- 
tem, beginning  with  the  engine,  the  boil- 
er, the  dynamos — every  part  of  the  sys- 
tem— should  be  laid  out  on  the  same 
broad  comprehensive  plan.  These  funda- 
mentals laid  the  foundation  for  the  suc- 
cess of  the  parallel  system  o\  distribution 
as  we  now  have  it.  30  years  later. 
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THE  HARVARD  STADIUM 
STATION 

A  new  station  of  the  Boston-Cambridge  subway  system  has  just  been  put 
into  use  for  passengers  bound  to  and  from  football  games  and  other  events  at 
the  Harvard  Stadium.  Until  this  station  was  completed  people  attending  the 
football  games  at  the  Stadium,  sometimes  35,000  to  40,000,  were  obliged  to 
"hoof  it"  to  the  Harvard  Square  terminus  of  the  Cambridge  subway  or  take 
surface  cars  by  a  roundabout  route.  The  Stadium  station  is  designed  to  handle 
an  enormous  traffic  in  a  very  few  moments.  There  are  seven  entrances  with 
ticket  booths,  and  three  or  four  trains  can  be  loaded  at  once  from  the  concrete 
platform. 
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The  Evaporation  of  Metals 

The  evaporation  of  metals  is  conducted 
upon  a  large  scale  only  close  to  the  sur- 
face of  the  sun,  where  the  hardest  metals 
exist  only  as  clouds  of  glowing  vapor. 
On  a  very  small  scale,  however,  metals 
can  be  evaporated  in  a  beautiful  manner. 
A  current  of  electricity  passing  between 
electrodes,  through  a  vacuum  tube,  sup- 
plies the  means. 

If  a  piece  of  platinum  is  used  for  the 
negative  electrical  pole,  the  passage  of  the 
current  drives  off  some  of  the  molecules 
of  the  platinum,  which  afterward  con- 
dense on  the  inside  of  the  glass  tube, 
forming  a  mirror  like  deposit. 

The  manner  in  which  this  action  takes 
place  is  most  interesting.  To  understand 
it,  the  layman  must  recollect  that  the 
change  of  any  substance  from  the  solid 
to  the  liquid,  and  from  the  liquid  to  the 
vaporous  condition,  is  accomplished  by 
imparting  greater  and  greater  velocity  to 
the  molecules  of  which  it  is  composed. 
If  the  molecules  of  a  liquid  fly  too  far 
they  will  get  beyond  the  molecular  attrac- 
tion of  the  liquid  mass  and  escape  into 
the  atmosphere,  or  the  free  space  around 
them,  in  which  case  they  are  said  to  have 
evaporated. 

The  ordinary  way  in  which  to  increase 
the  motion  of  molecules,  or,  in  other 
words,  to  produce  evaporation,  such  as 
changing  water  into  steam  or  vapor,  is  by 
the  application  of  heat.  Heat  is  simply 
a  form  of  molecular  motion.  But  the 
electric  current,  streaming  from  one 
metal  pole  to  the  other,*  also  affects  the 
molecules  of  which  the  pole  is  composed, 
and  by  stimulating  their  motion,  drives 
them  beyond  the  sphere  of  attraction  of 
the  metal,  whereupon  they  fly  off  until 
they  come  into  contact  with  the  surround- 
ing glass. 

In  this  way  have  been  evaporated  vari- 
ous metals,  including  that  very  hard  sub- 
stance, iridium,  of  which  the  points  of 
gold  pens  are  made.  Gold  and  silver  are 
very  easily  evaporated  in  this  manner, 
while  aluminum  can  hardly  be  evaporated. 


An  Ele&rical  Steering  Sentry 

A  novel  English  electrical  steering- 
sentry  of  the  Heath  type  is  constructed 
at  the  Hezzanith  observatory  works  at 
Crayford,  England.  This  instrument 
automatically  gives  warning  to  the  offi- 
cer on  watch  and  in  the  captain's  cabin 
when  the  vessel  deviates  from  the  course 


set.  The  amount  of  deviation  from  the 
course  before  the  warning  is  given  may 
be  regulated  from  2°  to  30°  as  desired. 
When  the  vessel  is  just  off  her  course 
and  the  limit  set,  the  warning  bell  rings 
intermittently,  but  should  she  deviate 
considerably  from  the  course  the  bell 
rings  incessantly. 

The  officer  on  watch  has  very  often 
other  duties  to  attend  to  besides  thai  of 
checking  the  steering,  all  of  which  take 
a  certain  amount  of  time,  during  which 
time  the  man  at  the  wheel  is  solely  re- 
sponsible for  the  steering  and  has  to  be 
trusted. 

With  the  electric  sentry  in  use  the  offi- 
cer is  at  all  times  aware  whether  or  not 
the  course  is  being  made. 


Eledric  Washing  Machines  Needed  in  the 
Philippines 


BY   T.  JEFFERSON   FOX 


Since  American  occupation  of  the  Phil-  in  employing  modern  methods   in  their 

ippine  Islands,  now  about  fourteen  years,  various   callings,   but  the   primitive   and 

considerable  progress  has  been  made  in  very   crude   manner  of   washing  clothes 

almost  every  direction  by  the  Filipinos  which  has  obtained  in  the  islands  for  the 
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past  250  years  or  more  still  prevails  to- 
day. The  writer  has  been  in  the  islands 
since  1899  and  has  never  seen  any  one 
here  using  a  washing  machine. 

With  the  exception  of  a  few  Chinese 
laundrymen,  who  are  to  be  found  in 
almost  every  country,  and  two  steam 
laundries,  one  of  which  is  Government 
owned  and  operated,  in  Manila,  a  city  of 
250,000  inhabitants,  all  laundering  is  done 
by  Filipino  "lavanderas"  and  "lavan- 
deros,"  the  former  being  women  and  the 
latter  men,  and  about  as  many  of  the  men 
follow  this  pursuit  for  a  living  as  women. 
Usually  the  entire  family  assist  in  wash- 
ing, and  it  is  all  done,  with  the  exceptions 
made  above,  as  shown  in  the  illustration, 
on  the  banks  of  rivers  and  small  streams. 
The  small  boy  in  the  upper  picture  has 
just  brought  the  garment  over  his  head 
with  all  his  might  against  the  rock,  and 
it  shows  the  woman  in  the  act  of  beating 
the  garment  against  the  rock.  They  wet 
and  soap  the  clothes  (using  soap  locally 
manufactured  by  Chinamen),  placing  the 
garments,  one  at  a  time,  on  a  rock.  Then 
they  take  a  large  club  or  stick,  when 
available,  and  beat  the  garments,  and 
when  they  have  no  stick  or  club  they 
simply  take  the  garments  in  their  hands 
and  beat  them  with  all  their  might  against 
the  rocks  until  they  are  in  a  fair  condi- 
tion of  cleanliness. 

They  use  the  club  more  frequently 
in  beating  the  clothes,  which  process  is 
extremely  hard  on  the  garments ;  in  fact, 
after  a  few  washings  they  are  unfit  for 
further  service  and  the  local  tailor  is  re- 
sorted to  for  a  new  outfit.  Most  all  the 
men  in  the  islands  wear  either  white  or 
khaki,  averaging  about  $3.00  per  suit 
consisting  of  coat  and  trousers  and  they 
do  not  mind  the  wear  and  tear  in  laund- 
dering  so  much,  as  they  have  grown  ac- 
customed to  it,  but  it  is  very  different 
with  women's  wearing  apparel,  such  as 
lingeries,  laces  and  linens,  etc.,  and  the 
"lavanderas"  are  continually  reprimanded 
for  the  rough  usage  the  garments  receive. 
The  native  then  assures  the  owner  that 
it  will  not  be  done  any  more,  but  it  is  al- 


ways repeated  until  there  is  nothing  left 
of  the  garments  to  wash,  the  "lavandera," 
by  way  of  consolation,  saying,  "patiencia, 
Sehora,  no  tengo  culpa,"  which  means  in 
English,  ''patience,  Madam,  I  am  not  to 
blame." 

While  it  is  not  practicable  to  use  elec- 
tric washing  machines  altogether  in  the 
islands,  still  there  are  about  12,000  Euro- 
pean families  in  Manila,  Cebu  and  Iloilo 
that  could  use  the  electric  machine,  as 
current  is  available  in  those  cities.  Elec- 
tric plants  will  also  soon  be  established 
in  many  other  towns  in  the  islands,  some 
now  in  the  course  of  construction,  the 
population  ranging  from  20,000  to  60,000 
in  each,  and  containing  from  1,000  to 
3,000  Europeans. 

It  is  readily  believed,  however,  that  in 
a  very  short  time  many  of  the  Filipinos, 
especially  those  within  the  city  limits 
where  electric  current  is  available,  could 
be  induced  to  adopt  the  electric  machine 
and  ironer  if  only  some  live  and  energetic 
party  would  take  the  trouble  properly  to 
demonstrate  the  merits  of  these  useful 
and  much  needed  articles  to  them. 


First  School  for  Telephone  Operators 

In  1902  the  New  York  Telephone 
Company  started  a  school,  the  first  of  its 
kind  in  the  world,  for  the  education  of 
telephone  girls.  This  school  is  hidden 
amid  ranges  of  skyscrapers,  but  17,000 
girls  discovered  it  in  the  course  of  the 
year.  It  is  a  most  particular  and  exclu- 
sive school.  It  accepts  fewer  than  2,000 
of  these  girls,  and  rejects  over  15,000. 
Not  more  than  one  girl  in  eight  can 
measure  up  to  its  standard ;  and  it  cheer- 
fully refuses  as  many  students  in  a  year 
as  would  make  three  Yales  or  Harvards. 

The  school  is  unique,  too,  in  the  fact 
that  it  charges  no  fees,  pays  every  stu- 
dent five  dollars  a  week,  and  then  pro- 
vides her  with  a  job  when  she  graduate-. 
But  it  demands  that  every  girl  shall  be 
in  good  health,  quick  -  handed,  clear- 
voiced,  and  with  a  certain  poise  and 
alertness  of  manner.  —  History  of  the 
Telephone. 


920 


POPULAR   ELECTRICITY   MAGAZINE 


The  Hot  Air  Douche 

The  electric  hot  air  douche,  consisting 
of  a  motor,  fan  and  heater  combined, 
has  many  uses  to  which  the  thoughtful 
person  may  apply  it,  and  the  fact  that  it 
is  so  light  that  it  can  be  manipulated  with 
one  hand  adds  to  its  convenience. 

The  accompanying  illustration  suggests 
its  serviceability  for  drying  the  hair, 
warming  garments  or  bath  towels,  drying 
gloves  after  they  have  been  washed,  dry- 
ing Fido's  coat  after  the  bath,  taking  the 
soreness  out  of  a  rheumatic  arm,  treating 
the  face,  warming  the  bed,  and  recurling 
ostrich  feathers ;  and  the  practical  person 
will  multiply  the  uses  enumerated  above. 


Mouse  Ties  Up  Street  Car  System 

Of  all  the  vagaries  of  the  electric  cur- 
rent one  of  the  most  curious  is  reported 
by  the  Portland  Carman.  Early  one 
morning  the  system  of  the  Portland  Rail- 
way Light  and  Power  Company  expe- 
rienced a  bad  shutdown.  Electricians 
with  expert  knowledge  were  called  in  to 
analyze  the  situation  but  apparently  of 
no  avail. 

Finally  the  trouble  was  traced  to  Knott 
sub-station.  Here  Operator  Abbott  was 
unable  to  find  the  cause  except  that  an  oil 
switch  was  on  fire.  By  cutting  the  switch 
entirely  clear  from  the  rest  of  the  system, 
the  service  was  resumed  in  about  ten 
minutes. 

During  the  shutdown  all  of  the  arc  cir- 
cuits feeding  out  of  the  Jefferson  and 
Knott  sub-stations  were  dead,  and  rail- 
way service  running  out  of  Alder  sub- 
station in  the  very  heart  of  the  city  was  at 
a  standstill.  After  much  trouble  and 
spending  a  great  deal  of  time  in  trying  to 
solve  the  problem,  it  was  found  that  an 
inquisitive  mouse  had  crawled  onto  an 
oil  switch  at  the  Knott  station  and  thus 
formed  an  electric  connection  between  an 
11,000  volt  terminal  and  the  concrete 
work,  permitting  the  high  voltage  to 
jump  to  the  ground. 

The  mouse  when  found  had  only  his 
forelegs  burned  off.    The  current  which 
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passed  through  his  body  should  have 
shriveled  him  up  into  a  speck  of  dust.  In 
some  manner  he  must  have  escaped  the 
withering  effects  of  electrocution,  but 
just  the  same  he  made  it  up  in  trouble  for 
the  electricians  and  patrons  of  the  com- 
pany. __^____ 

The  Conductor's  Transformation 

Uniforms  are  distasteful  to  the  major- 
ity of  men  who  have  to  wear  them  during 
working  hours.  A  conductor  on  an  in- 
terurban  line  has  found  a  way  by  which 
he  can  wear  what  to  the  ordinary 
observer  is  the  usual  uniform  of  the  com- 
pany.   At  the  end  of  the  run  he  removes 


THE 

CONDUCTOR'S 

TRANSFORMATION 


his  brass  buttons,  which  are  merely  hol- 
low brass  covers  with  slots  cut  in  their 
backs  so  that  they  easily  slip  on  and  over 
the  usual  buttons  on  men's  clothes.  He 
then  replaces  his  cap  with  a  hat  of  the 
latest  style  and  is  transformed  into  a 
prosperous  looking  business  man  in  a 
broadcloth  navy  bine  suit,  as  per  the 
artist's   conception    shown   above. 


Electrical  Resistances  at  Very  Low 
Temperatures 

It  is  well  known  that  with  the  ma- 
terials commonly  used  for  electrical  con- 
ductors, the  resistance  varies  with  the 
temperature  of  the  conductor,  and  as  the 
temperature  rises  the  resistance  also  in- 
creases, though  not  always  in  the  same 
proportion.  It  may,  however,  not  be  so 
well  known  that  there  is  a  theory  among 
scientific  men  that  if  we  could  reach  the 
absolute  zero  of  temperature  ( — 273° 
C),  then  the  resistance  of  a  conductor 
would  disappear*  entirely.  This  consid- 
eration may  be  purely  theoretical,  but  it  is 
none  the  less  interesting  in  view  of  the 
fact  that  the  Dutch  scientist,  M.  H.  Kam- 
erlingh  Onnes,  who  in  1908  succeeded  in 
liquifying  the  rare  gas  helium  at  a  tem- 
perature of  4.6°  above  the  absolute  zero, 
has  been  making  experiments  on  the 
electrical  resistance  of  mercury  at  these 
low  temperatures. 

In  a  communication  recently  made  to 
the  Dutch  Academy  of  Sciences,  Onnes 
states  that  by  allowing  helium  to  boil  in 
a  partial  vacuum  measured  by  a  height  of 
one  centimeter  of  mercury,  which  is 
equal  to  the  one  seventy-sixth  part  of  an 
atmosphere  or  about  one-fifth  of  a  pound 
per  square  inch,  he  has  been  able  to 
reach  a  temperature  only  3°  C.  above  the 
absolute  zero.  At  this  temperature  he 
made  the  surprising  discovery  that  the 
electrical  resistance  of  mercury  is  only 
the  one  ten-millionth  part  of  its  resist- 
ance at  0°  C. 

The  possibilities  opened  up  by  this  dis- 
covery are  of  course  tremendous.  For 
instance,  if  a  coil  of  very  fine  wire  in 
which  the  electrical  resistance  was  very 
greatly  reduced  by  lowering  its  temper- 
ature, should  be  charged  with  a  powerful 
current,  it  would  be  possible  to  create  a 
magnetic  field  of  an  intensity  greater 
than  any  hitherto  dreamed  of. 

The  results  of  the  experiments  also 
lead  to  the  belief  that  the  idea  thai  elec- 
trical resistance  disappears  at  the  abso- 
lute zero  of  temperature,  may  be.  and 
probably  is.  correct. 
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Coal   Mining   Machines  in   Australia 

The  use  of  mining  machines  has  almost 
entirely  replaced  mining  by  hand  pick  in 
foreign  mines  as  well  as  in  those  in  this 
country.  By  "hand  mining"  is  now 
meant,  ordinarily,  drilling  holes  in  the 
working  face  of  the  coal  seam,  inserting 


In  mining  coal  with  this  machine,  it  is 
first  brought  into  the  room  or  working 
place  mounted  on  its  self  propelling  car- 
riage or  trunk.  It  is  then  dragged  to 
either  the  right  or  left  hand  side  of  the 
room  under  its  own  power,  by  means  of 
the  feed  chain  shown  in  the  picture.  It  is 
then  started  feeding  under  the  coal,  until 


explosives  and  blasting  the  coal  out  from 
the  straight  face  of  the  seam  by  the  mere 
force  of  the  powder.  This  is  a  very  dan- 
gerous practice,  and  one  which  is  respon- 
sible for  many  of  the  serious  accidents 
which  are  so  often  reported. 

Mining  machines  are  of  two  patterns: 
one  operated  by  compressed  air,  which 
makes  a  wedge  shaped  cut  underneath 
the  coal  similar  to  that  made  by  the  hand 
miner  with  a  pick ;  the  other,  operated  by 
electricity,  sometimes  by  compressed  air, 
makes  a  cut  four  to  six  inches  high  and 
from  Zl/2  to  6y2  feet  deep,  parallel  with 
the  floor  at  the  bottom  of  the  coal  seam. 
This  cut  may  be  seen  behind  the  front  of 
the  machine  in  the  accompanying  picture 
which  shows  a  Sullivan  coal  cutting  ma- 
chine in  a  coal  mine  in  Queensland,  Aus- 
tralia. 


the  full  length  of  the  cutter  bar  is 
reached.  The  jacks,  or  supports,  are  then 
reset,  so  that  the  feed  chain  is  stretched 
across  the  entire  face  of  the  room.  The 
machine  cuts  across  the  face,  making  a 
continuous  undercut  or  mining,  without 
being  withdrawn  from  the  coal  until  the 
opposite  side  of  the  room  is  reached. 

The  cutting  is  done  by  sharp  bits,  or 
cutters,  seen  in  the  foreground  of  the 
picture.  These  run  on  an  endless  chain 
on  sprocket  wheels,  one  at  each  end  of 
the  cutter  bar,  and  are  driven  by  an  elec- 
tric motor  through  gearing. 

The  horsepower  of  this  machine  is  30. 
The  picture  shows  the  machine  partly 
withdrawn  from  the  coal,  presumably  to 
cut  around  a  ball  of  sulphur,  or  some 
other  impurity. 

In  the  background  of  the  picture   is 
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shown  an  electric  auger  drill,  with  which 
the  blast  holes  are  drilled  in  the  face  of 
the  coal,  after  it  has  been  undercut.  When 
coal  has  been  mined  in  this  way,  it  is 
necessary  to  put  in  only  three  holes  in  a 
working  place,  one  in  the  Center  and  one 
on  each  rib,  and  a  dozen  or  fifteen  pounds 
of  powder  is  ample  to  break  down  the 
entire  face. 


Storage  Battery  Cars  in  Trains 

A  marked  step  in  the  development  of 
electric  railway  operation  has  been  taken 
by  the  Unidos  Habana,  an  electric  rail- 
way company  in  Cuba.  It  will  operate 
storage  battery  trains  such  as  the  one 
shown  in  the  picture,  which  was  taken 


cars,  all  the  motors  being  coupled  to- 
gether electrically  by  a  clever  system  of 
multiple  unit  control  handled  by  a  single 
motorman.  The  batteries  on  the  cars  are 
of  the  Edison  type,  200  cells  being  located 
under  the  seats  in  each  car. 


Curious  Case  of  Electric  Shock 

An  interesting  case  of  electric  shock 
without  fatal  effects  was  presented  be- 
fore the  Academy  of  Medicine  of  Cincin- 
nati by  Dr.  Merril  Ricketts  recently. 
The  victim  was  Walter  Still,  one  of  a 
number  of  men  engaged  in  dismantling  a 
water  tower  on  Price  Hill,  a  suburb  of 
the  Queen  City. 


TRAIN  OF  STORAGE  BATTERY  CARS  OF 
A  TYPE  WHICH   WILL  BE  OPER- 
ATED IN   CUBA 


during  a  recent  try-out  from  New.  York 
City  to  Long  Beach,  L.  I.  Single  stor- 
age battery  cars  of  this  type,  built  by  the 
Federal  Storage  Battery  Company,  have 
been  successfully  operated  in  a  number 
of  cities  in  this  country.  But  never  be- 
fore had  the  operation  of  trains  of  these 
cars  been  attempted. 

A  large  element  in  the  success  of  the 
operations  of  the  trains  is  the  special  di- 
rect current  Diehl  motors  used  on  the 


Some  months  ago  the  man  was  engaged 
in  rigging  a  derrick,  and  in  some  manner 
his  head  came  in  contact  with  an  electric 
wire  charged  to  a  potential  35,000  volts. 
This  voltage  was  impressed  directly  upon 
his  body,  from  the  crown  of  his  head  to 
the  soles  of  his  feet.  Still  was  rendered 
unconscious  and  hurled  a  distance  oi  30 
feet.  The  only  evidence  of  his  injury, 
however,  is  a  hole  in  each  of  his  feet,  and 
these  are  healing  rapidly. 
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Portable  Floor  Light 

A  portable  floor  light  is  so 
convenient  in  the  home  that 
it  may  almost  be  classed  among 
the  necessities.  At  card  parties, 
sewing  parties,  as  a  reading 
light,  piano  light  and  in  many 
other  ways  it  adds  to  pleas- 
ure and  convenience.  The  Morse 
light  shown  in  this  picture  has  a 
six  foot  telescopic  upright,  with  a 
one  foot  arm  that  can  be  swung 
or  tilted  in  any  direction.  No 
thumb  screws  are  needed  to  con- 
trol the  adjustment.  It  thus  can 
be  adjusted  to  any  height,  or  to 
any  position  in  a  second.  It  is 
made  also  with  flexible  instead  of 
stiff  arm. 

The  upright  is  of  brass  with  a 
brass  socket  and  shade  to  match. 
The  base  is  of  iron  covered  with 
spun  brass.  It  is  also  furnished 
in  other  finishes,  such  as  polished 
or  old  brass,  verde,  bronze  or  gun 
metal. 


Electric  Circus 'Museum  Train 

An  electric  special  or  traveling  side 
show  has  been  inaugurated  by  the  Al- 
abama Southern  Railroad.  It  is  made  up 
of  a  train  with  specially  constructed  cars 
equipped  with  all  sorts  of  electrical  de- 
vices, like  washing  machines,  cookers, 
floor  scrubbers,  cleaners,  pumps,  irons, 
toasters,  automatic  kitchens,  tables,  rare- 
bit tureens,  candy  machines,  and  the  like. 
Direct  connected  motor  driven  outfits 
such  as  coffee  mills,  bone  grinders,  meat 
choppers,  shoe  shiners,  hat  cleaners,  sew- 
ing machines,  windmills,  water  filters, 
house  pumps,  are  in  two  of  the  cars. 

Still  other  cars — the  train  is  trans- 
ported from  village  to  village  by  a  gaso- 
line electric  locomotive  with  a  storage 
battery  equipment — were  fitted  out  as  a 
fully  equipped  electrical  department  store 
with  cash  arrangements  on  electric 
switches,  electric  cash  registers,  coun- 
ters,   lighting    arrangements,    push    but- 


tons, electrical  timing  devices,  electrical 
shelves,  show  cases,  stairways  and  card 
systems.  Even  an  electric  typewriter  and 
adding  machine  was  there. 

The  car  that  interested  the  children 
most  was  an  electric  toy  shop  and  play 
room.  Here  an  electric  Santa  Claus 
bowed  and  handed  out  picture  cards, 
beneath  an  electrically  trimmed  Christmas 
tree.  An  electric  fountain  spouted  in  an 
electric  garden,  where  an  electric  rail- 
road, with  semaphores,  telegraphy,  tele- 
phone, wireless,  and  other  electrical  nov- 
elties were  busily  doing  their  expected 
work.  An  electric  trolley  system  vied 
with  several  small  aeroplanes  and  elec- 
tric automobiles  in  picking  up  and  letting 
out  electrically  manipulated  figures. 

In  another  car,  a  moving  picture  and 
marionette  show  was  given.  Electrically 
manipulated  lay  artists  sang  by  means 
of  a  graphophone  run  by  electricity  and 
were  accompanied  by  an  electric  piano, 
banjo  and  'cello.     The  moving  pictures 
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showed  in  an  amusing  way  the  wonders 
of  modern  applications  of  electricity. 


Movable  Laboratory  for  Air  Surveys 

The  effects  of  atmospheric  pollution  in 
public  halls  are  pretty  well  defined  and 
it  is  not  a  difficult  operation  to  analyze 
the  atmosphere  of  a  laboratory  in  which 
the  various  devices  are  permanently  in- 
stalled, or  to  which  samples  of  air  in  bot- 
tles may  be  taken,  but  the  problem  of 
testing  the  atmosphere  of  a  great  city,  in 
the  many  parts  of  the  city  and  with  the 
use  of  sufficient  volumes  of  air  to  insure 
average  conditions  at  the  point  investi- 
gated, and  to  determine  accurately  those 
constituents  existing  in  minute  quantities 
in  the  air,  is  a  problem  that  has  been 
most  uniquely  worked  out  by  Mr.  Wil- 
liam Hoskins  of  Chicago  in  a  portable 
laboratory  containing  apparatus  for  the 
express  purpose  of  conducting  air  anal- 
yses at  many  different  points. 

An  automobile  delivery  wagon  with  a 
closed  body  was  secured  and  the  car  is 
operated  by  the  ordinary  two  cylinder 
engine.  The  runs  cover  about  eight  hours 
and  are  made  during  the  day  and  at  night. 
In  designing  the  arrangement  of  the  ap- 
paratus, account  had  to  be  taken  of  the 
fact  of  transporting  glass  bottles  and 
flasks  over  rough  streets,  so  the  wagon 
was  fitted  with  shelves  and  each  flask  is 
held  firmly  in  its  place  by  a  tiny  strap. 
A  storage  battery,  an  electric  motor,  and 
a  pressure  pump  are  the  essential  fea- 
tures of  the  portable  wagon. 

The  air  is  drawn  in  through  a  specially 
devised  filter  so  controlled  by  a  weather 
vane  that  it  always  turns  the  filtering 
surface  towards  the  direction  from  which 
the  wind  is  coming.  The  filter  waylays 
all  dust,  soot  and  carbon  particles,  then 
it  goes  through  a  series  of  flasks  and 
absorbing  solutions.  The  amount  of  car- 
bon dioxide  and  other  chemical  constitu- 
ents is  determined  in  this  way. 

The  electric  motor  operated  by  a  stor- 
age battery  is  connected  with  a  pressure 
pump,   thus  drawing  the  air  through  a 


specially  arranged  filter  and  then  through 
the  various  absorbing  solutions.  The 
amount  of  carbon  dioxide  is  determined 
every  hour  and  a  half  throughout  the  test 
and  the  total  quantities  of  sulphur  com- 
pounds, nitrites,  ammonia  and  chlorine 
are  also  determined.  A  barometer,  hy- 
grometer, a  wind  gauge  and  other  appa- 
ratus are  carried  and  frequent  determina- 
tions of  the  meteorological  conditions  of 
the  atmosphere  are  recorded. 

The  dust  collected  in  the  cotton  filter 


AIR  SURVEY  LABORATORY  ON  WHEELS 

is  weighed  and  a  microscopic  examination 
is  made  to  determine  the  nature  of  the 
material  collected  and  photo-micrographs 
are  made. 


There  is  scarcely  a  period  of  electrical 
development,  starting  with  the  early  days 
when  Edison  was  but  a  stripling,  that  has 
not  felt  his  influence.  Follow  his  progress 
through  the  patent  records  of  the  world. 
In  the  telegraph  business,  the  telephone 
business  or  the  electric  light  and  power 
business,  it  will  be  found  that  in  each  one 
he  has  greatly  distinguished  himself,  and 
has  probably  effected  at  least  three-quar- 
ters of  the  electrical  development  oi  our 
time  by  the  product  of  his  mind. 
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Lightning  Kods  to  Protect  Threshing 
Machines 

Threshing  machines  out  in  Republic 
County,  Kansas,  were  equipped  during 
the  threshing  season  with  lightning  rods 
as  a  protection  to  the  machines  during 
the  fierce  electric  storms  so  frequent  in 
that  time  of  year.  It  is  said  that  light- 
ning destroys  more  machines  than  all 
other  causes  combined. 


Storage  Battery  in  a  Cake  of  Ice 

A  storage  battery  actually  doing  work 
while  frozen  into  the  center  of  a  solid 
cake  of  ice  was  the  novel  sight  which  met 
the  eyes  of  visitors  to  the  recent  auto- 
mobile show  in  St.  Louis. 

The  Leutwiler  battery  which  under- 
went this  unique  test  was  first  lowered 
into  a  tank  of  water  and  remained  there 
40   hours   while   the   water   was   slowly 


STORAGE  BATTERY  IN  A  CAKE  OF  ICE 

congealed  into  a  solid  cake  of  ice.  Then 
the  lamps  were  connected  to  wires  left 
projecting.  These  wires  were  not  even 
insulated,  to  the  surprise  of  most  of  the 
observers,    demonstrating   the   fact   that 


ice  is  a  very  good  insulator.  Otherwise 
a  heavy  current  would  have  passed  from 
wire  to  wire  through  the  ice  and  prac- 
tically short  circuited  the  battery. 


Street  Indicator  for  Electric  Cars 

The  street  car  passenger  who  is  anx- 
ious to  get  off  at  the  right  street  and 
whose  confidence  in  the  guard  or  conduc- 
tor has  been  sometime  rudely  shaken  by 
being   carried   by   his    destination   on   a 


stormy  night  may  now  sit  back  unper- 
turbed and  read  the  next  station  or  street 
upon  an  indicator  in  the  car.  Not  only 
that  but  the  point  to  which  the  car  goes 
is  also  shown.  One  of  these  indicators  is 
shown  installed  in  a  car. 

To  operate  the  indicator  automatically 
a  brass  collar  on  the  trolley  pole  carries 
current  through  a  wire  in  the  center  of 
the  pole  whenever  the  pole  passes  metal 
brushes  placed  at  proper  intervals  along 
the  line  as  shown  in  the  illustration.  The 
manual  method  of  operation  is  to  have 
two  push  buttons,  one  to  run  the  machine 
in  one  direction  and  one  to  run  it  in  the 
other,  placed  within  reach  of  the  conduc- 
tor, who  then  pushes  the  proper  button 
upon  leaving  each  station  which  causes 
the  machine  to  display  the  name  of  the 
next  street  or  station. 
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Vibrating  the  Whole  Body 

The  vibration  of  the  street  car  and  the 
railway  passenger  coach  has  upon  many 
people  the  effect  of  an  opiate — a  sleepy, 
soothing  feeling  is  experienced.  Whether 
or  not  this  has  anything  to  do  with  the 
invention  of  the  vibrating  chair  the  same 
principle  is  observed. 


AN  ORDINARY  VIBRATOR  IS  CLAMPED  TO  A  CHAIR 

The  accompanying  picture  illustrates 
the  application  of  vibration  to  the  whole 
body  by  attaching  a  White  Cross  elec- 
tric vibrator  by  a  clamp  to  a  chair.  The 
vibrator  is  the  same  as  is  used  in  mas- 
saging the  face  or  body.  Those  who 
have  tried  the  vibrating  chair  treatment 
assert  that  it  stimulates  the  circulation, 
induces  sleep  and  imparts  a  natural 
healthy  tone  to  the  system. 


New  York  public  service  commission- 
ers are  the  best  paid  in  the  country; 
they  receive  $15,000  per  year  each. 
South  Dakota  commissioners  receive 
least  of  all,  their  salaries  being  $1,500 
a  year.  Members  of  the  other  45  state 
commissions  and  one  federal  commission 
receive  between  $1,900  and  $10,000  per 
year.  These  commissions  have  in  the 
aggregate  no  less  than  156  members. 


Ventilated  Telephone  Booth 

William  Douglas  Carter  of  Quincy, 
Illinois,  recently  received  a  patent  upon 
an  invention  to  effect  a  change  of  air  in 
a  telephone  booth  after  each  occupancy. 

The  general  plan  is  indicated  in  the 
illustration  in  which  a  sort  of  "fan  door" 
is  shown,  the  roof  and  part  of  the  side  of 
the  booth  being  cut  away  in  the  drawing 
for  the  sake  of  clearness. 

A  person  entering  the  booth  pushes  the 
fan  door  inward,  thereby  causing  fresh 
air  to  flow  into  the  booth  through  the 
open  entrance  door,  and  the  air  in  the 


VENTILATED  TELEPHONE   BOOTH 

booth  to  flow  out  through  an  opening  in 
the  back  of  the  booth.  As  the  fan  door 
is  pushed  inward  the  entrance  door  is 
nearly  closed  by  a  chain.  A  dead  center 
spring  forces  the  fan  door  against  the 
back  of  the  booth  and  a  stopper  closes 
the  air  opening  in  the  back  of  the  booth. 
The  folding  stool  may  then  be  pulled 
down  and  the  telephone  used.  When 
the  user  opens  the  entrance  door  to 
leave,  the  chain  pulls  the  fan  door  for- 
ward forcing  out  dead  air  and  admitting 
fresh  air  behind  it. 
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A  Blue- Print  Machine 

A  certain  large  manufacturing  plant 
employs  a  special  corps  of  designers, 
architects  and  draftsmen,  while  its  own 
school  for  draftsmen  and  designers  turns 
out  a  great  number  of  blue  prints.  Some 
time  ago  this  concern  began  figuring  on 
the  time  consumed  in  washing  and  dry- 
ing these  blue  prints.  The  manager  who 
did  the  investigating  found  that  out  of 
the  crew  of  ten  photographers,  four  were 
kept  busy  on  this  work,  nearly  all  the 
time. 

So  the  designers  were  put  to  work  and 


The  Golden  Arc  Light 

In  place  of  the  pure  white  glare — cold 
and  unkind  in  its  whiteness — of  the  usual 
form  of  arc  light,  a  still  more  glaring 
radiance,  but  of  a  soft  and  pleasing 
golden  color,  is  now  frequently  seen, 
produced  by  what  is  familiarly  called  the 
flaming  arc. 

The  golden  color  of  this  light  is  due  to 
a  peculiar  preparation  of  the  carbon  pen- 
cils, which  are  said  to  contain  the  salts  of 


MACHINE  FOR  WASHING  AND  DRYING  BLUE-PRINTS 


the  machine  shown  in  the  illustration  was 
finally  produced.  It  consists  of  little 
more  than  a  series  of  rollers  and  pipes. 
The  blue  print  sheet  is  fed  between  the 
rollers,  which  are  continuous,  and  as  it 
goes  down  the  line  the  sprinklers  ( shown  _ 
at  work  in  the  picture )  develop  and  wash 
it  thoroughly.  The  blue  print  then  passes 
on  to  other  rollers,  which  squeeze  it  uni- 
formly, and  rid  it  of  water,  finally  pass- 
ing it  on  through  a  heating  section,  and 
bringing  it  out  dry  and  ready  for  use  at 
the  other  end.  The  affair  works  auto- 
matically and  is  run  entirely  by  electricity. 
It  requires  almost  no  time  or  attention, 
and  turns  out  thousands  of  blue  prints 
each  year  perfectly. 


various  somewhat  rare  minerals ;  but  the 
exact  constituents  are  not  revealed  by  the 
manufacturers. 

The  golden  arc  light  gives  a  curious 
spectrum  quite  unlike  the  continuous  band 
afforded  by  ordinary  carbons,  which  is 
very  similar  to  that  of  daylight.  The 
spectrum  yielded  by  the  new  carbons 
is  discontinuous,  and  consists  of  a  num- 
ber of  brilliant  strips  separated  by  spaces 
of  darkness.  The  red,  orange,  and  green 
are  especially  conspicuous,  while  blue  and 
the  colors  beyond  it  are  scarcely  repre- 
sented. The  carbons  have  the  disad- 
vantage of  giving  a  somewhat  unsteady 
light,  and  for  this  reason  they  are  used 
principally  for  outdoor  work. 
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Adding  Charm  to  the  Picture 

On  the  Areuse  River  in  the  Canton  of 
Neuchatel,  Switzerland,  there  is  located  a 
pumping  station  which  supplies  water  to 
a  town  on  the  farther  side  of  a  mountain 
1500  feet  high.     To  do  this  the  pumps 


must  force  the  water  up  through  the  pipe 
against  the  enormous  pressure  of  825 
pounds  to  the  square  inch.  Ordinarily 
this  is  done  by  waterpower  turbines  in 
the  riverside  plant  shown  in  the  picture, 
but  when  the  water  is  low  in  the  river 
two  electric  pumps  in  the  plant  help  out 
with  the  work,  the  motors  taking  their 
supply  of  current  from  a  nearby  power 
station. 

The  Swiss,  as  a  people,  have  an  eye 
for  the  artistic,  especially  as  their  moun- 
tains and  rivers  and  lakes  form  a  picture 
gallery  for  the  whole  world,  and  they  are 
very  careful  never  to  mar  any  of  their 
natural  scenic  attractions.  When  a  power 
station  or  any  other  plant  of  this  nature 


is  set  among  their  hills  and  mountains 
you  may  be  sure  it  will  enhance  rather 
than  detract  from  the  picture.  Not  the 
least  interesting  feature  about  this  little 
plant,  therefore,  is  its  admirable  setting, 
and  whether  intentionally  or  by  accident 
it  has  been  made  to  add  the  finishing 
touch  to  a  charming  mountain  view. 


Puppies  Appreciate  Warming  Pad 

A  rather  odd  use  of  an  electric  heating 
pad  was  made  in  a  western  kennel.  A  lit- 
ter of  puppies  came  into  the  world  while 
the  thermometer  hung  around  the  freez- 


ing point.  To  make  the  newcomers  com- 
fortable they  were  placed  in  a  clothes 
basket  along  with  a  heating  pad  sot  to 
operate  at  the  first  degree  of  heat,  and 
they  snuggled  down  to  the  source  of 
warmth  with  a  frank  display  of  puppy 
satisfaction. 


When  a  University  Holds  Open  House 


BY  D.  L.  GEYER 


If  we  should  happen  to  be  in  Cham- 
paign, 111.,  some  evening  in  January, 
we  might  be  startled  to  see  high  above 
the  tops  of  all  the  buildings,  an  enormous 
kite  and  sign,  sharply  outlined  by  the 
rays  of  a  distant  searchlight.  In  large 
letters  the  sign  reads  "Attend  the  Stu- 
dent Electrical  Show  Tonight." 

Should  we  follow  the  crowd  out 
through  the  streets  of  the  college  town 
toward  that  searchlight  we  would  come 
at  length  to  the  dimly  looming  buildings 
of  the  University  of  Illinois,  to  the  closely 
packed  group  forming  the  College 
of  Engineering,  and  finally  to  the  large 


that  shall  illustrate  some  of  the  more 
practical  and  simple  applications  of  the 
theories  they  are  learning,  and  then, 
without  any  assistance  from  the  faculty 
whatever,  manage  it  for  better  or  worse 
in  their  own  way. 

When  our  eyes  have  become  accus- 
tomed to  the  brilliant  and  many  colored 
lights  shooting  across  the  large  labora- 
tory, we  see  a  series  of  picturesque 
booths  set  about  in  pleasant  irregularity, 
each  containing  an  operator  who  is  busy 
in  explaining  some  piece  of  apparatus 
to  the  crowd  which  continually  pushes 
in  about  him.     Here  at  the  left  is  what 


A  GYROSCOPE  CAR;    IT  CANNOT  BE  DISLODGED  EVEN   BY  SWINGING  THE  CABLE 


structure  devoted  especially  to  the  study 
of  electricity.  And  here  we  would  find 
ourselves  at  an  electrical  exposition  given 
by  the  student  body  of  a  university — 
an  exposition  whose  evening  throngs  of 
"town  and  gown"  are  increased  to  the 
very  limit  of  the  building's  capacity  by 
trainloads  from  the  neighboring  cities 
on  either  side.  At  the  exposition  this 
year,  in  the  early  part  of  February,  many 
of  the  features  of  last  year's  exposition, 
here  described,  will  be  embodied,  and 
likewise  many  new  ones. 

Every  other  year,  we  learn,  the  seniors 
of  the  Electrical  Engineering  Society 
plan  a  set  of  "stunts"  or  demonstrations 
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looks  like  a  moving  picture  show.  Yes, 
a  film  is  running  off  and  is  illustrating 
each  step  gone  through  with  in  the  ordi- 
nary production  of  electricity.  Every 
detail  of  the  process  is  shown,  from  the 
coal  bunkers  to  the  Mazda  lamp,  and  an 
accompanying  explanation  by  phono- 
graph makes  all  of  them  clear  even  to 
a  layman. 

Now  here  a  little  farther  on  is  a 
"stunt"  that  reminds  one  of  sleight-of- 
hand.  The  magician  is  lighting  lamps 
merely  by  touching  them  with  the  tips 
of  his  fingers.  The  booth  is  marked 
"High  Frequency  Exhibit,"  and  an  assist- 
ant is  explaining  that  a  strong  current 
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is  being;  passed  through  the  seeming 
magician's  body,  but  because  it  is  alter- 
nating at  a  frequency  of  hundreds  of 
thousands  cycles  per  second  it  is  harm- 
less to  him.  Harmless  it  plainly  must 
be,  yet  it  is  powerful  enough  to  cause 
the   lamp   he   touches   to   glow   finely. 

But  what  is  this  crowd  in  the  center? 
With  a  good  deal  of  merriment  they 
are  watching  the  operation  of  a  model 
nursery.  This  illustrates,  perhaps,  a 
typical  night's  events.  At  first  all  in 
the  booth  is  dark,  an  electric  alarm  goes 
off,  an  electric  lamp  lights  up,  and  an 
electric  fire  starts  burning  and  heats  a 
bottle  of  milk.  An  electric  motor  rocks 
the  baby's  cradle,  "jumps"  the  baby- 
jumper,  and  even  operates  an  automatic 
slipper-spanker. 

We  stroll  on  past  those  booths  which 
seem  to  contain  demonstrations  of  an 
especially  technical  nature.  Of  these 
.there  are  several,  and  around  them  are 
numerous  faculty  people  and  upper-class 
students  absorbed  in  discussion  of  some 


of  the  fundamental  principles  here  in- 
volved. But  it  is  those  exhibits  of  a  less 
intricate  kind  which  seem  to  draw  the 
attention  of  all  except  these  few  special- 
ists. 

Here  is  a  sign  "Apples,  Take  One." 
But  obviously  this  was  devised  by  some 
undignified  freshman  and  not  by  the 
aforesaid  absorbed  graduates.  For  as 
we  reach  in  to  "take  one"  from  the  tub 
of  water  in  which  'they  are  floating — • 
what  a  jerk  and  a  tingling  shoots  up 
one's  arm.  We  release  that  apple  with 
a  quick  impulsive  gesture  of  disdain. 

This  very  large  booth  over  here  in 
the  corner  is  the  model  kitchen.  Shin- 
ing with  polished  nickelware  and  bur- 
nished copper,  it  seems  to  hold  every 
conceivable  cooking  device  from  chafing 
dishes  to  coffee  grinders,  and  from  corn 
poppers  to  complete  kitchen  cabinets. 
And  the  utensils  are  not  here  merely  to 
be  looked  at,  but  are  showing  what  they 
can  actually  do,  with  ten  very  pretty  co- 
eds to  hand  out  the  delicacies. 
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Heated  Glove  for  Auto  Drivers         Electrically   Heated   Baptismal   Fount 


The  matter  of  keeping  the  motorist's 
hands  warm  while  driving  the  car  in  win- 
ter has  given  rise  to  more  than  one  patent, 
some  of  these  applying  to  methods  of 
heating  the  steering  wheel  itself.  How- 
ever, the  most  practicable  method,  in  the 
light  of  experience,  seems  to  consist  in 
heating  the  glove  itself  by  means  of  re- 
sistance wires  imbedded  in  the  material 
of  the  inner  glove,  after  the  manner  of 
the  ordinary  electric  heating  pad.  The 
illustration  shows  such  a  glove  and  its 
application. 

The    current    is    drawn 
from   the   storage  battery 
with  which  most  cars  are 
provided,  either  for  igni- 
tion or  lighting  purposes, 
or,  in  an  electric  car,  from 
the  regular  battery.     The 
amount  required  is  about 
equal  to  that  taken  by  a 
six    candlepower    side   or 
tail    lamp.     Flexible    coa- 
ducting  wires  are  brought 
up    from    the   two    termi- 
nals  of    the   battery    and 
connected,  one  to  each  of 
two  metal  plates  placed  at 
the  proper  points  on  the 
rim  of  the  steering  wheel. 
The  resistance  wires  in  the  glove  termi- 
nate in  the  metal  buttons  shown  on  the 
glove,  one  on  the  thumb  and  two  on  the 
palm  at  the  base  of  one  of  the  fingers. 
As   the   driver   grasps   the   wheel,   these 
glove  terminals  come  at  the  right  posi- 
tion  to   connect   with   the   two  terminal 
plates    on    the    wheel    and    the    circuit 
through  the  glove   is   connected   in   this 
way. 

It  is  pointed  out  that  the  wire  used  in 
these  gloves  is  not  only  very  pliable,  but 
is  placed  in  the  gloves  in  such  a  way  as 
to  avoid  all  short  bends,  making  them 
very  durable,  and  also  surprisingly  flexi- 
ble. It  is  claimed  that  in  case  it  does 
break,  the  inner  glove  can  be  easily  re- 
placed in  a  few  seconds  at  a  low  cost. 


There  is  a  church  in  Northern  Michi- 
gan where  there  has  been  difficulty  in 
maintaining  a  sufficiently  high  temper- 
ature of  the  water  in  the  fount  in  which 
those  that  profess  the  faith  are  baptized, 
so  that  the  ceremony 
could  be  conducted  with 
comfort   to  the   convert. 


ELECTRICALLY  HEATED  AUTO  GLOVE 

The  problem  was  effectively  solved, 
however,  by  installing  an  immersion  elec- 
tric heater  in  the  basin. 

A  heater  of  the  copper  clad  immersion 
type  was  selected.  With  a  heater  of  this 
type,  the  resistor,  which  by  being  heated 
by  the  passage  of  the  electric  current  im- 
parts heat  to  the  water,  is  entirely  en- 
closed and  hermetically  sealed  in  a  cop- 
per jacket  so  that  it  can  be  thrust  into 
the  liquid.  Obviously,  all  of  the  heat  gen- 
erated in  the  heater  must  pass  into  the 
water;  hence  the  arrangement  is  very 
efficient.  There  can  be  no  waste  of  en- 
ergy, as  all  energy  entering  the  heater  as 
electricity  passes  into  the  water  in  the 
form  of  heat. 

A  short  time  prior  to  the  time  that  the 
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baptismal  fount  is  to  be  used,  the  sexton 
closes  the  switch  that  connects  the  im- 
mersion heater  to  the  electric  lighting 
mains.  The  water  is  comfortably  warm 
when  the  service  commences. — Charles 
D.  Carrey. 


Cut  Glass   Electrolier  and  Vase 

Cut  glass  in  the  presence  of  electric 
light  always  produces  a  brilliant,  not  to 
say,  dazzling  effect.  A  combination  elec- 
trolier and  vase  in  which  this  effect  is 
prominent  is  presented  in  the  accompany- 


COMBINATION   ELECTROLIER   AND  VASE 

ing  illustration.  The  base  and  arms  are 
of  white  metal  silver  plated.  The  vase  at 
the  center  is  detachable  for  cleaning  and 
refilling.  The  electrolier  is  21  inches 
high  and  is  equipped  with  pull  sockets, 
cord  and  plug. 


There  is  one  telephone  for  every 
fourth  person  in  Stockholm,  Sweden,  in- 
cluding children  and  servants,  the  high- 
est number  per  capita  in  the  world. 


Projecting  Images  of  Opaque  Objects 

While  opaque  projection  is  not  new  its 
successful  application  to  the  projection  of 
large  objects  has  only  recently  been  made 
possible  by  the  modern  development  of 
electrical  apparatus.  The  Balopticon,  as 
it  is  called,  will  not  only  project  upon 
the  screen  clear  images  of  small  machines 


LANTERN  FOR   PROJECTING  OPAQUE  OBIECTS 

and  other  solid  objects  but  also  full  page 
illustrations  from  large  magazines,  or 
photographs  and  engravings  of  any  size 
up  to  20  inches  square.  In  educational 
work,  too,  lie  some  of  its  greatest  possi- 
bilities for  service  as  it  is  especially  suit- 
able for  projecting  large  embroyos  and 
anatomical  specimens.  All  subjects  are 
clearly  shown  in  their  natural  form  and 
coloring  in  greatly  enlarged  images,  con- 
veying a  certain  sense  of  the  true  relation 
of  the  parts  projected. 

In  order  to  reach  the  attainment  of 
such  a  wide  scope  of  service  this  appara- 
tus was  constructed  with  an  opening  for 
objects  measuring  20  inches  square.  To 
cover  Ibis  wide  area  with  sufficient  illumi- 
nation to  the  very  edges  was  the  first 
problem  to  he  solved.  This  was  success;- 
fully,  accomplished  .by  mounting  two  large 
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90°  arc  lamps  in  light  tight  houses  at  a 
suitable  angle  to  the  object  table  to  cover 
the  exposed  area  with  the  cones  of  light, 
and  without  the  use  of  condensers. 

After  obtaining  the  maximum  amount 
of  illumination  for  the  area  to  be  covered, 
the  next  problem  to  meet  was  to  utilize 
this  light  for  obtaining  the  most  efficient 
image  possible.  To  this  end  a  high  grade 
photographic  anastigmatic  lens  was  em- 
ployed— of  19^4  inch  focus  and  47/16 
inch  diameter.  This  is  a  lens  of  unusual 
covering  power  for  its  speed  and  proves 
no  less  effective  in  projection  than  in 
photography. 

There  is  a  mirror  required  above  the 
projection  lens  to  direct  the  image  toward 
the  screen,  since  the  objects  are  held  in  a 
horizontal  position  because  of  their  size 
and  weight.  This  also  serves  an  im- 
portant purpose  as  a  reversing  mirror, 
so  that  objects,  illustrations  and  printed 
matter  are  shown  on  the  screen  in  their 
true  position. 

Electric  Car  for  Maintenance  and 
Lamp  Trimming 

The  central  station  company  which  ad- 
vertises electricity  for  power  and  light- 
ing purposes  and  which  uses  other  than 
electrically  propelled  vehicles  for  lamp 
delivery,  repair  and  maintenance  pur- 
poses, loses  an  opportunity  for  profitable 
advertising,  for  above  all,  it  would  appear 
to  the  consumer  that  the  company  itself 


should  use  its  own  product.  In  the 
illustration  is  shown  a  Bailey  electric 
runabout  equipped  for  arc  light  trimming 
and  repairs.  Space  for  globes,  electrodes 
and  other  parts  is  obtained  by  using  the 
running  board  boxes  and  the  large  box 
behind.  It  is  capable  of  running  100 
miles,  at  an  average  of  20  miles  per  hour, 
on  one  charge  of  the  new  Edison  storage 
battery  at  a  cost  of  1.4  cents  per 
mile  with  current  at  five  cents  per  kilo- 
watt-hour. The  motor  and  control  ap- 
paratus is  placed  under  the  hood  which 
is  so  designed  that  it  offers  the  least  pos- 
sible resistance  to  the  wind. 


Electric  Railway  Without  a  Trolley 

There  operates  out  of  Minneapolis, 
Minn.,  one  of  the  most  novel  and  inter- 
esting railroad  systems  in  the  world. 
This  system  is  owned  by  the  Minneapolis, 
St.  Paul,  Rochester  and  Dubuque  Elec- 
tric Traction  Company.  At  present,  the 
road  operates  between  the  southern  limits 
of  the  city  of  Minneapolis  and  Northfield, 
Minn.,  a  distance  of  38  miles,  but  by  next 
summer  it  expects  to  operate  40  miles 
additional. 

The  novelty  of  its  construction  and 
operation  lies  mainly  in  the  fact  that  it 
is  operated  by  gas-electric  motor  cars  for 
power.  No  trolley  wire  or  third  rail  is 
used.  Power  is  developed  first  by  a  gas 
engine  on  each  motor  car.     This  power 
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GAS-ELECTRIC  CAB*  RUNNING  OUT  OF  MINNEAPOLIS 


is  used  to  drive  a  dynamo,  which  in  turn 
furnishes  electric  current  to  operate  the 
car  motors.  Each  motor  car  therefore, 
carries  its  own  independent  power  plant 
and  electric  system. 

During  the  coldest  months  of  the 
winter  of  1911  and  1912,  when  all  steam 
and  electric  cars  in  the  state  of  Minne- 
sota were  forced  to  operate  far  behind 
regular  train  schedule  time,  this  line  ran 
smoothly  and  promptly,  a  train  schedule 
never  being  missed.  This  remarkable 
record  was  due  in  the  main  to  the  fact 
that  during  the  heavy  snow  storms  and 
extremely  cold  weather,  no  roaring  fires 
had  to  be  kept  up,  as  in  steam  locomotive 
operation.  There  were  no  steam  pipes 
to  freeze  up  or  burst,  no  water  tanks  to 
freeze,  no  trouble  at  coaling  stations,  no 
heavy  counterbalances  on  the  wheels  to 
break  rails  in  cold  weather  and  cause 
delay  and  accidents,  no  fires  to  be  cleaned 
or  flues  to  blow  out.  Neither  were  there 
any  overhead  trolley  wires  to  sleet  over 
and  break  nor  power  house  to  break 
down. 

The  method  of  control  and  power  ap- 
plication is  essentially  the  same  as  that 
of  an  ordinary  electric  car  but  has  an 
additional  advantage  in  that  the  dynamo 
voltage  is  varied  by  the  controller  to 
produce  speed  changes  of  the  motors,  thus 


providing  a  smooth  and  rapid  accelera- 
tion without  loss  of  power.  The  engine 
is  entirely  enclosed,  eliminating  all  wear 
from  dust  and  dirt.  On  down  grades  it 
is  possible  to  lower  the  speed  of  the  en- 
gine and  still  maintain  the  desired  car 
speed,  thus  reducing  the  wear  on  the 
engine  bearings.  The  radiators,  located 
as  they  are  on  the  roof,  are  protected, 
from  damage  by  flying  stones,  etc.  The 
entire  power  plant  in  the  gas-electric 
motor  car  is  within  easy  reach  of  the 
operator. 


Loud  Speaking  Telephone  at  Ball 
Games 

Loud  speaking  telephones  are  promised 
as  first  aids  to  the  baseball  fan  next  year. 
These  telephones  will  be  placed  in  various 
parts  of  the  grandstand,  the  transmitting 
system  being  in  the  press  box.  The  tele- 
phones will  announce  each  batter  as  he 
steps  to  the  plate.  They  will  also  serve 
to  call  doctors  and  other  spectators  to  the 
public  telephone  to  receive  messages.  This 
baseball  adjunct  will  be  of  real  benefit,  if 
it  is  not  abused.  It  could  easily  be 
abused  by  a  continual  dinning  into  the 
ears  of  the  fans  of  calls. for  promoters, 
politicians,  and  other  mo'dest  self-ad- 
vertisers. — Electrical  Record. 


Mountaineering  in  an  Electric 


A  short  time  ago  the  toll  road  up 
Mount  Wilson  above  Pasadena,  Calif., 
was  improved  so  as  to  be  available  for 
motor  cars,  but  as  the  grades  are  no- 
where less  than  ten  per  cent  and  range  as 


high  as  eighteen  per  cent,  the  trip  has 
been  attempted  by  none  but  experienced 
drivers  of  gasoline  cars.  There  are  nine 
and  a  half  miles  of  this  road,  a  steady  up- 
hill pull,  with  exceedingly  sharp  curves, 
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a  straight  drop  on  the  down  side  and  a 
corresponding  cliff  on  the  upper  side.  It 
is  certainly  the  last  road  on  earth  that 
one  would  consider  suitable  for  an  elec- 
tric coupe. 

Yet  such  a  car  made  the  run  to  the 
summit  of  Mount  Whitney  in  October  of 
this  year.  It  is  the  property  of  Mrs.  Vol- 
ney  Beardsley,  a  Los  Angeles  woman, 
who  has  previously  used  it  for  her  shop- 
ping or  social  calls — a  little  Columbus 
electric  coupe. 

From  the  garage  in  Los  Angeles  to 
the  foot  of  the  grade  is  a  distance  of  22 
miles  and  this  part  of  the  trip  was  made 
over  the  smooth  boulevards  in  an  hour 
and  a  half.  The  start  was  made  from 
the  toll  house  at  the  foot  of  the  moun- 
tain at  ten  minutes  past  ten,  and  with 
two  passengers  the  car  began'  the  as- 
cent, very  soon  encountering  grades  that 
ranged  from  fourteen  to  eighteen  per 
cent. 

After  a  run  of  2J/2  miles  over  a  road 
of  this  character  the  car  was  stopped 
for  the  purpose  of  taking  pictures,  and 
it  was  found  that  they  had  been  26  min- 
utes on  the  way.  The  batteries  and 
motors  were  tested  for  heating  and  were 
found  to  be  only  slightly  warm. 

From  Schneider's  Camp  the  grades 
became  steadily  worse  and  the  curves 
were  difficult;  wheel  tracks  showing 
that  cars  of  longer  wheel  base  had 
been  forced  to  back  and  start  afresh  to 
negotiate  the  abrupt  turns. 

At  nine  miles  from  the  toll  house  the 
car  was  taking  75  amperes  at  56  volts, 
and  the  driver  was  beginning  to  feel  a 
trifle  worried  as  to  whether  they  would 
pull  through.  He  cheered  himself  with 
the  reflection  that  there  was  only  half 
a  mile  more  to  make,  gritted  his  teeth 
and  went  to  it,  and  at  half  past  twelve 
drove  up  in  front  of  the  Mount  Wilson 
Inn  on  the  summit.  Here  again  the 
motor  and  batteries  were  tested  for 
heating  and  found  to  be  perfectly  satis- 
factory, having  a  temperature  of  not 
more  than  95  degrees. 

Dinner  was  enjoyed   at  the   Inn  and 


then  came  a  little  run  around  the  plateau 
on  the  mountain  top,  a  beautiful  park- 
like area,  overgrown  with  tall  pines. 
Flere  are  built  the  little  bungalows  that 
serve  as  sleeping  rooms  for  the  guests 
of  the  hotel  and  the  astronomers  of  the 
Solar  Observatory.  The  car  was  drawn 
up  before  the  solar  tower  and  the  big 
white  dome  of  the  observatory  to  be 
photographed. 

The  view  from  this  summit,  which  has 
an  altitude  of  5895  feet,  is  magnificent. 
In  fact,  it  is  one  of  the  finest  mountain 
trips  in  the  world,  more  than  30  towns 
being  visible  from  the  Inn. 

The  return  trip  began  at  three  o'clock 
and  if  the  climb  was  an  extreme  test  for 
motor  and  batteries,  the  descent  was  no 
less  severe  on  the  brakes.  However,  they 
held  back  the  2800  pound  car  without 
heating  and  the  nine  and  a  half  miles  of 
the  down  hill  slide  was  accomplished 
with  no  great  difficulty.  After  this,  the 
little  electric  sped  back  to  Los  Angeles, 
an  additional  22  miles,  on  its  own  power, 
completing  one  of  the  most  remarkable 
trips  ever  undertaken  by  an  electric  car. 


Electrolytic  Copper  Kefining  in 
Norway 

For  several  months  a  company  at 
Aamdal,  Norway,  has  been  successfully 
extracting  copper  from  the  crude  ore  by 
an  electrolytic  process  invented  by  Victor 
Hybinethe,  a  Norwegian  engineer  who 
has  patented  the  process  in  Europe  and 
the  United  States.  The  Aamdal  works 
have  proved  so  successful  that  plans  are 
now  under  way  for  increasing  the  output 
to  three  tons  of  metallic  copper  per  day. 

The  treatment,  which  is  done  at  the 
mine  and  thus  results  in  enormous  ship- 
ping economies,  consists  in  leaching  the 
crushed  ore  with  a  solution  of  sulphuric 
acid  which  dissolves  out  the  copper.  A 
strong  current  of  electricity  IS  then 
passed  through  this  solution  and  the  pure 
copper  is  precipitated.  The  new  process 
will  mean  a  great  deal  to  the  copper  in- 
dustry of  Norway. 


Aids  to  Navigation  on  the  Panama  Canal 


BY  WALDON  FAWCETT 


One  of  the  newest  utilizations  of  elec- 
tricity in  connection  with  the  Panama 
Canal  project  is  as  the  illuminant  for  the 
aids  to  navigation — the  lighthouses, 
range  lights,  buoys  and  beacons  on  the 
line  of  the  great  waterway.  Electricity 
is  going  to  play  so  prominent  a  part  in 
the  discharge  of  all  the  principal  func- 
tions of  this  new  link  between  the  oceans 


that  the  big  ditch  might  almost  be  de- 
nominated the  "electric  canal, "  and  now 
one  more  sphere  of  electrical  influence  has 
been  added  to  those  of  which  the  public 
has  already  heard  in  connection  with  the 
undertaking  at  the  Isthmus. 

It  is  not  fair  to  refer  to  the  sys- 
tem of  aids  to  navigation  on  the 
canal  as  an  afterthought,  be- 
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cause  the  engineers  realized  from  the 
outset  that  this  would  prove  an  im- 
portant detail,  but  there  was  no 
necessity  for  taking  up  this  branch 
of  the  work  until  the  construction  of 
the  waterway  itself  was  well  ad- 
vanced and  this  explains  why  it  is 
that  it  is  only  within  the  last  year  and 
a  half  that  the  canal  builders  have 
entered  upon  the  installation  of  that 
system  of  lights  which  will  render 
practicable  the  navigation  of  the 
canal  at  night,  and  will  consequently 
save  much  valuable  time  for  vessels — 
an  interval  of  ten  to  twelve  hours 
being  required  at  best  for  passage 
through  the  canal. 


and  of  side  lights,  spaced  about  one 
mile  apart,  to  mark  each  side  of  the 
channel.     The    range    lights,   will, 

however,  be  omitted  in  the  Culebra 

Cut,  where  the  use  of  such  aids  is 

hardly  practicable. 

All   the    lighted    beacons    are    of 

reinforced  concrete  and  the  under- 
taking at  Panama  will  therefore 
constitute  the  most  severe  test  yet 
made  of  the  serviceability  of  concrete 
for  lighthouse  construction  as  well 
as  of  the  value  of  electricity  as  an 
illuminant.  There  will  be,  all  told, 
about  90  tower  beacons  ranging  in 
height  from  29  to  74  feet.  The  more 
elaborate  structures  are  being  pro- 


For  all  that  the  engineers  waited  until 
last  year  to  commence  the  installation  of 
the  navigation  aids,  the  work  has  been 
pushed  energetically  once  a  beginning  was 
made  and  there  have  already  been  com- 
pleted a  number  of  the  range  towers  and  beacons  and  an 
aggregate  of  several  miles  of  electric  light  line  is  in  position 
for  carrying  the  current  to  the  towers.   Not  all  of  the  aids 
will  employ  electricity  as  an  illuminant — some  few  being 
located  at  such  distances  from  the  permanent  power 
houses  as  to  make  it  inconvenient — but  the  great    I 
majority  of  the  lights  will  be  of  the  latest  improved 
type  known  to  electrical  science. 

There  will  be  lighthouses  of  a  more  or  less  familiar 
type  at  the  Atlantic  and  Pacific  entrances  to  the 
canal  but  the  main  feature  of  the  scheme  of  illu- 
mination contemplates  the  use  of  range  lights 
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vided  at  the  Gatun  locks  and  dam  and  in 
the  Atlantic  and  Pacific  divisions  of  the 
canal,  where  these  beacons  will  be  located 
close  to  the  sailing  lines  of  the  vessels 
passing  through  the  canal.  Simpler  struc- 
tures will  be  placed  in  Gatun  Lake  where 
the  beacons  will  be  under  less  close  ob- 
servation. 

The  electric  lights  in  the  towers  will 
be  of  from  2,500  to  15,000  candle  power 
according  to  the  length  of  the  "range." 
The  most  powerful  lights  will  be  in  the 
sea  channel  and  will  be  visible  from 
twelve  to  eighteen  miles.  In  addition  to 
the  powerful  range  lights  there  will  be  a 
number  of  beacons  of  900  candle  power 
each.  It  will  be  necessary,  of  course,  that 
the  various  range  lights,  all  of  which  will 
be  plain  white  lights,  shall  be  invested 
with  distinctive  characteristics  in  each 
instance  in  order  to  enable  identification 
by  the  mariners  on  passing  vessels.  This 
will  be  accomplished  by  a  system  of 
flashes,  different  in  the  case  of  each  tower. 

As  the  canal  locks  at  Panama  approach 
completion,  visitors  to  the  Isthmus  are 
more  and  more  deeply  impressed  with  the 
fact  that  the  crowning  marvel  of  the  canal 
is  to  be  found  in  the  electrically  operated 
gates  of  the  various  locks.  The  lock  gates 
are  steel  structures  seven  feet  thick,  65 
feet  long  and  from  47  to  82  feet  high. 
They  weigh  from  300  to  600  tons'  each 
and  the  92  leaves  required  for  the  entire 
canal  will  have  a  combined  weight  of 
more  than'57,000  tons.  Electricity,  gen- 
erated by  water  turbines  from  the  head 
created  by  Gatun  Lake  will  operate  the 
gates  and  also  the  valves  controlling  the 
culverts,  by  means  of  which  the  lock 
chambers  are  filled  and  emptied. 

The  gates  may  be  compared  to  huge 
doors  swinging  on  hinges  and  meeting  at 
an  angle  in  the  center  of  the  lock  cham- 
ber. They  will  be  moved  from  the  closed 
position  to  the  opened  position,  back  into 
recesses  in  the  side  walls,  by  means  of 
powerful  electric  motors.  The  motors  for 
each  system  of  locks  will  be  controlled  by 
one  man  from  a  single  switch  house. 
Here  the  operator  will  sit  with  a  miniature 


of  the  lock  and  gates  before  him,  this 
miniature  operating  in  exact  synchronism 
with  the  real  system  quite  a  distance 
away,  and  by  the  movement  of  a  few 
simple  switches  he  will  control  the  move- 
ments of  the  great  leaf  gates  and  other 
apparatus  at  the  lock. 

Paralleling  in  interest  the  use  of  the 
magic  current  for  operating  the  lock 
gates  will  be  the  employment  of  electric 
locomotives  for  towing  ships  into  and  out 
of  the  locks.  No  vessel  will  be  permitted 
to  enter  or  leave  any  lock  chamber  under 
her  own  power,  and,  as  a  rule,  at  least  four 
of  the  big  electric  locomotives  will  be 
assigned  to  each  vessel.  Two  locomotives, 
one  running  on  each  lock  wall  ahead  of 
the  vessel,  will  pull  the  craft  while  two 
other  locomotives  in  similar  positions 
opposite  one  another  on  the  walls  but  in 
the  rear  of  the  ship  will  aid  in  keeping  the 
craft  centered  in  the  lock  and  will  also 
serve  as  a  brake  to  bring  the  boat  to  rest 
when  she  is  entirely  within  the  lock 
chamber.  The  electric  locomotives  will 
run  on  cog  rails  on  the  tops  of  the  lock 
walls  and  not  only  will  there  be  two 
towing  tracks  for  each  flight  of  locks — 
one  on  the  side  and  one  on  the  middle  wall 
— but  there  will  be  one  return  track  on 
each  side  wall  and  a  third  return  track, 
common  to  both  of  the  twin  locks  by  rea- 
son of  its  location  on  the  middle  wall.  All 
of  these  electric  tracks  will  run  continu- 
ously the  entire  length  of  the  respective 
flights  of  locks  and  will  extend  some  dis- 
tance on  the  guide  approach  walls  so  that 
the  electric  locomotives  will  have  ample 
latitude  of  action  in.  manipulating  their 
unwieldy  tows. 

When  the  Pearl  Street  Station  was 
started  in  New  York  in  1882  it  cost  the 
public  1.1  cents  to  burn  a  sixteen  candle 
power  carbon  incandescent  lamp  for  one 
hour.  It  now  costs  a  maximum  of  only 
two-tenths  of  a  cent  or  less  than  one-fifth 
of  the  original  cost,  to  obtain  a  equivalent 
illumination  of,  even  better  quality,  or  if 
the  current  be  purchased  in  large  quanti- 
ties, one-twentieth  of  the  original  price. 
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Manila's  New  Hotel 

In  the  new  Manila  Hotel,  a  magnifi- 
cent concrete  structure  seven  stories  high 
the  first  passenger  elevator  in  that  part 
of  the  world  has  been  installed,  and  it 


Street  Car  Safety  Device 

Broken  arms,  broken  legs,  bruises  and 
sometimes  more  serious  injuries  happen 
to  street  car  passengers  who  alight  or 
board  the  car  before  it  stops,  and  there 
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NEW  MANILA   HOTEL  CONTAINING  THE  FIRST  ELECTRIC  PASSENGER  ELEVATOR  IN   THE   PHILIPPINE 


is  operated  by  electricity.  In  fact, 
"juice"  plays  a  decidedly  prominent 
part  in  the  equipment  of  the  new  hos- 
telry. The  several  hundred  rooms  in 
the  building,  nearly  all  of  which  have 
private  baths,  are  lighted  by  electricity, 
and  all  the  grills  kitchens,  the  laundry, 
and  bar  rooms  have  the  latest  electrical 
appliances.  In  the  towers  on  the  spa- 
cious roof  gardens  are  located  what  are 
locally  known  as  the  aeroplane  cafes,  and 
these  are  lighted  by  electricity. 

A  beautiful  system  of 
sunken  gardens  will  sur- 
round the  building,  and 
when  open  air  fetes  are 
on,  as  is  often  the  case 
in  the  tropics,  arc  lamps 
will  be  brought  into  use. 
The  rooms  also  have  in- 
ter-communicating tele- 
phones and  a  thoroughly 
reliablq  call-bell  service. 
No  better  electrical 
equipment  can  be  found 
anywhere,  which  speaks 
well  for  the  electrical 
progress  in  our  far-off 
island  possessions. 


are  always  some  on  every  trip  who  are 
willing  to  take  a  chance. 

While  doors  operated  by  the  conductor 
when  the  car  stops  are  in  service  in  some 
cities,  the  safety  guard  with  folding  step 
is  a  new  device  to  accomplish  the  same 
purpose.  The  guard,  supported  by 
hinged  metal  work,  extends  across  the 
entrance  when  the  car  is  in  motion  and 
is  raised  by  the  conductor  when  the  car 
stops.  It  may  be  made  to  work  in  con- 
nection with  an  adjustable  step. 


A  DOOR  GUARD  FOR  STREET  CARS 


Electrical  Men  of  the  Times 

ROBERT  F.  PACK 


Biographies  of  prominent  men  make 
little  if  any  mention  of  the  silent  partner 
■ — the  woman — who  in  no  small  measure 
molds  for  success  or  failure  the  future  of 
her  mate.  But  the  story  of  Robert  F. 
Pack,  the  new  general  manager  of  the 
Minneapolis  General  Electric  Company, 
Minneapolis,  Minn.,  would  be  very  in- 
complete without  mention  of  his  accom- 
plished helpmate  and  three  beautiful  chil- 
dren, a  boy  aged  seven,  and  two  girls  of 
five  and  three.  A  noted  sociologist  gives 
as  one  of  the  rules  for  a  successful  career, 


"There  should  always  be  a  center  upon 
which,  outside  of  working  hours,  an  in- 
dividual's interest  is  concentrated,"  and 
to  Mr.  Pack  this  center  is  his  family. 

Mr.  Pack  was  born  in  England  38 
years  ago  and  was  educated  for  the  Brit- 
ish Navy.  Abandoning  the  idea,  how- 
ever, and  believing  opportunities  for  a 
young  man  to  be  better  in  America  than 
in  England  he  came  to  Canada  in  1889 
and  two  years  later  accepted  the  position 
of  office  boy  with  the  Toronto  Electric 
Light  Company,    It  soon  became  evident, 
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however,  that  there  was  much  more  than 
office  boy  material  in  the  lad  and  he  was 
promoted,  becoming  in  turn  chief  ac- 
countant, comptroller,  secretary,  and 
then  general  manager. 

As  manager  Mr.  Pack  was  held  in  high 
esteem  by  those  under  his  supervision  and 
this  feeling  of  the  employees  was  obtained 
by  contact,  for  he  made  it  a  point  to  get 
acquainted  with  every  man  as  far  as  pos- 
sible. The  one  thing,  however,  more  than 
another  for  which  he  is  remembered  in 
Toronto  is  for  both  preaching  and  prac-' 
ticing  that  there  should  be  a  progressive 
management  of  public  utility  companies — 
that  is,  a  "square  deal"  for  the  people 
and  a  fair  return  on  capital  invested,  with 
generous  treatment  of  employees.  Mr. 
Pack  firmly  believes  that  this  policy  will 
solve  most  of  the  troubles  of  public  serv- 
ice corporations.  When  he  became  gen- 
eral manager,  the  newspapers  of  the  city, 
owing  to  the  operation  of  a  municipal 
plant,  were  decidedly  antagonistic. 
Within  a  short  time,  however,  this  atti- 
tude was  entirely  changed  and  when  leav- 
ing for  his  present  position  he  could 
count  everybody  as  a  friend  from  the 
mayor  down. 

Mr.  Pack's  policies  received  a  most 
favorable  approval  from  Adam  Beck, 
Minister  of  Power  and  Chairman  of  the 
Ontario  Hydro-electric  Commission.  Mr. 
Beck  asserted  that  instead  of  being 
allowed  to  leave  Canada  Mr.  Pack  should 
have  been  chosen  to  manage  this  great 
hydro-electric  project. 

During  his  management  of  the  Toronto 
company  the  employees  were  organized 
into  a  strong  company  section  of  the  Na- 
tional Electric  Light  Association,  thus 
starting  the  movement  in  Canada.  He 
also  brought  about  the  affiliation  of  the 
Canadian  Electrical  Association  with 
the  National  Electric  Light  Association. 
Upon  the  occasion  of  his  leaving  Toronto 
to  accept  his  present  position  he  was  pre- 
sented with  a  handsome  silver  loving  cup 
by '  the  heads  of  departments  of  the 
Toronto  Electric  Light  Company. 

Mr.  Pack  served  as  President  of  the 


Canadian  Electrical  Association  and  is 
ex-officio  member  of  the  executive  com- 
mittee of  the  National  Electric  Light  As- 
sociation. He  is  an  Associate  Member  of 
the  American  Institute  of  Electrical  En- 
gineers, also  a  member  of  the  Engineers' 
Club,  the  Albany  Club,  the  Arts  and  Let- 
ters Club,  and  the  Royal  Canadian  Club, 
all  of  Toronto. 


Long  R.un  of  an  Electric  Car 
It  is  sometimes  stated  that  electric  cars 
are  only  adapted  for  short  runs,  and  are 
not  practical  for  bad  roads.  Although 
electrics  are  most  frequently  used  for  city 
and  suburban  service,  yet  the  run  re- 
cently made  by  a  Borland-Grannis  electric 
from  Chicago  to  Milwaukee  on  a  single 
charge  of  its  Hycap-Exide  battery  proves 
that  the  electric  car  will  give  long 
mileage  and  can  be  satisfactorily  oper- 
rated  under  adverse  weather  and  road 
conditions. 

The  car  covered  the  104  miles  from 
Chicago  to  Milwaukee,  and  for  54  miles 
of  this  distance  the  route  was  over  muddy 
country  roads. 

Measuring  Wind  Velocity 
Recently  an  electrical  method  for  the 
determination  of  wind  velocity  has  been 
proposed.  Copper  wire  changes  its  elec- 
trical resistance  as  the  temperature  is 
varied.  This  is  true  of  many  metals. 
Alloys  of  metals  have  been  produced 
which  do  not  change  perceptibly  in  their 
resistivity  when  their  temperature  is 
varied.  Notable  ■  among  these  alloys  is 
manganin.  If  two  wires  consisting  of 
these  materials,  copper  and  manganin, 
are  placed  in  the  open  air  and  at  the 
same  time  are  connected  as  two  arms  in 
the  well  known  Wheatstone  bridge,  their 
relative  change  in  resistance  can  be  meas- 
ured. Due  to  the  cooling  effeel  oi  the 
wind  the  bridge  is  "unbalanced"  and  this 
amount  of  unbalance  can  be  determined 
once  for  all  in  terms  o(  wind  velocity. 
The  cooling  effect  of  the  wind  increases 
with  its  velocity. 
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A  Plant  in  the  Bush  Land 

One  of  the  subscribers  to  this  maga- 
zine, Mr.  H.  O.  Johnson,  an  old  time 
sailor  but  now  a  farmer  in  New  Zealand, 
is  located  on  500  acres  of  bush  land,  rich 
in  possibilities  but  most  tenacious  and 
tough  when  it  comes  to  the  matter  of 


A  FARM  ELECTRIC  PLANT  IN   NEW  ZEALAND 

clearing  away  the  great  stumps  and  logs 
which  are  left  from  the  primeval  forests. 
He  has  this  to  say  concerning  the  use  of 
electricity  there: 

"I  must  confess  that  I  am  a  novice  at 
electricity  and  take  the  magazine  to  en- 
lighten myself,  being  too  old  to  go 
through  all  the  theory  attached  to  it. 
But  I  see  immense  possibilities  here  as 
this  is  a  mountainous  country  and  great 
quantities  of  water  power  going  to  waste. 
This  country  is  ruled  by  theoretical  Solo- 
mons, which  generally  means  practical 
dunces.  The  country  is  almost  asleep  as 
far  as  electricity  is  concerned." 


He  is  of  the  opinion  that  electric  cur- 
rent ultimately  is  going  to  aid  the  farm- 
ers there  to  a  great  extent,  for  most  of 
them  have  water  power  on  their  property, 
and  he  is  planning  now  to  put  such  a 
plant  into  operation  on  his  farm.  Some 
of  the  farmers  have  already  made  a  start 
in  this  direction  as  will  be  noted  from  the 
picture  which  he  sends  us. 

This  little  power  plant  is  on  a  New 
Zealand  back  country  farm  and  is  used 
to  supply  light,  heat  and  power,  and  the 
expense  of  running  it  is  practically  noth- 
ing. The  water  from  a  little  stream  up 
the  valley  is  brought  in  a  flume  along  the 
hillside,  then  dropped  through  a  pipe  to 
the  paddle  wheel  shown  in  front  of  the 
building.  This  wheel  is  geared  to  a  pul- 
ley which  drives  the  electric  generator. 


The  White  Way  and  the  Chickens 

We  are  now  advised  of  the  riotous  liv- 
ing of  chickens  in  Oklahoma,  made  pos- 
sible through  the  medium  of  a  brilliantly 
lighted  thoroughfare.  It  seems  that 
every  night  the  fowls  in  a  particular  loca- 
tion in  Oklahoma  City  leave  their  prem- 
ises and  congregate  under  one  of  the  big 
electric  lights.  Also  drawn  to  the  vicin- 
ity of  the  electric  lamp  are  innumerable 
grasshoppers,  the  chickens  feasting  with 
glee  upon  the  toothsome  bugs. 

The  attraction  proves  so  alluring  to 
the  chickens  that  their  owner  experiences 
considerable  difficulty  in  driving  them 
back  to  roost.  It  is  stated  that  sometimes 
the  chickens  remain  up  all  night,  going 
back  to  roost  about  daylight,  the  effect 
being  that  they  are  drowsy  the  following 
day  and  the  hens  do  not  lay. 

The  owner  of  the  chickens  blames  a 
dissipated  old  rooster  for  the  demoraliza- 
tion of  his  flock.  He  says  the  rooster 
was  out  late  one  night  and  discovered  the 
grasshoppers.  He  gallantly  called  the 
hens  and  they  left  the  roost  to  answer. 
Since  then  the  hens  have  waited  each 
night  for  the  light  to  be  turned  on  and 
the  feast  it  brings  to  them. — Good  Light- 
ing. 


FARM   LIGHTS  AND   FARM   MOTORS 


AN  IDEAL   FARM  HOME  AT   NIGHT 


Three  sources  of  supply  make  it 
possible  for  the  farmer  to  obtain  electric 
current.  In  many  instances  transmission 
lines  from  the  city  plant  run  along  the 
highways  and  can  be  tapped.  Again  there 
is  in  the  vicinity  a  stream  which  can  be 
dammed  at  little  expense,  and,  with  the 
present  development  of  the  water  wheel, 
be  made  to  operate  a  dynamo  of  sufficient 
capacity  to  supply  two  or  three  farms. 

But  should  neither  of  these  means  be 
available,  the  gas  engine  is,  and  it  can  be 
direct  connected  to  the  dynamo.  With 
this  equipment  and  a  set  of  storage  bat- 
teries no  farm,  however  distant  from  the, 
city,  need  be  without  electric  light,  heat 
and  power.  The  gas  engine  plant  is  com- 
paratively inexpensive  to  install,  and  can 
be  operated  at  extremely  low  cost  both 
in  the  matter  of  fuel  and  in  attention  re- 
quired. For  example,  a  Gray  equipment 
here  illustrated  will  run  for  ten  or  twelve 
hours  generating  electricity  at  an  ex- 
tremely low  cost  for  fuel,  which  may  be 
either  gasoline,  alcohol,  distillate  or  kero- 
sene (coal  oil). 

A  twelve  or  fifteen  horsepower  oil  or 
gasoline  engine  operating  at  full 
load  will  require  about  one  pint 
of  oil  (kerosene)  per  horse- 
power per  hour.  A  six  horse- 
power engine  will  run  at  full 
load  on  one  quart  of  oil  per 
horsepoweii  per  hour. 


The  first  appreciation  of  such  a  simply 
operated  plant  is  found  in  the  use  of 
lights,  at  the  turn  of  a  switch,  in  the  cel- 
lar, closets,  barn  and  other  formerly  dark 
places.  Its  next  advantage  will  be  felt 
in  the  laundry,  where  it  does  the  washing 
and  where  it  makes  possible  the  use  of  the 
electric  pressing  iron. 

In  the  repair  shop — and  nearly  every 
farm  has  one — an  electric  motor  can  be 
used  to  turn  the  grindstone,  operate  a 
lathe,  run  a  saw,  etc. 

The  creamery  is  another  place  where 
electric  power  can  do  its  full  share,  for  the 
cream  separator,  the  churn,  the  pump 
and  the  butter  worker  can  all  be  operated 
by  electric  drive. 

About  the  barn  and  granaries  electric- 
ity may  be  made  to  unload  the  grain  and 
deposit  it  in  bins,  handle  hay,  cut  fodder, 
shell  corn,  fill  the  silo,  milk  the  cows,  and 
so  on.  In  fact  the  things  on  the  farm  thai 
electricity  may  be  set 
to  doing  are  unlimited 
once  the  generating 
plant    is    installed. 


TYPICAL  FARM  ELECTRIC  PLANT 
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The  Blue  Bird 


The  quest  of  the 
blue  bird,  a  being 
perfect,  elusive 
and  infinitely  to  be 
desired  is  the  sub- 
ject of  many  old 
French :  fairy  tales. 
In  the  play'  by  this 
name  the  blue  bird 
represents  happi- 
ness.  Maeter- 
linck wrote  it  as  a 
Christmas  panto- . 
mime,  but  it  is  full 
of  symbolism.  On 
the  surface  it  is 
simple,  a  fairy 
play  for  young 
people.  Grown- 
ups somewhat 
familiar  with  the 
mysticism  of  Mae- 
terlinck might  well 
deep !"  It  typifies  the  experiences  of  the 
subconscious  mind. 

Tyltyl  and  Mytyl  are  put  to  bed  by 
mummy  Tyl  in  the  wood  cutter's  cottage. 
With  the  entrance  of  the  fairy  Berylune, 
the  most  wonderful  things  happen.  Flame 
dashes  out  of  the  fireplace,  water  comes 
from  the  old  fashioned  hydrant  in  the 
form  of  a  beautiful  maiden,  bread,  milk 
and  sugar  come  forth  in  amazing  guise. 
The  dog  and  the  cat  and  all  the  common 
things  with  which  the  children  are  most 
familiar  acquire  a  soul  and  become  ani- 
mated. The  two  children  with  their  odd 
companions  set  out  at  the  fairy's  com- 
mand to  seek  the  blue  bird.     To  young 


people  the  fairy  is 
simply  a  fairy ;  to 
grown-ups  Bery- 
lune may  typify  so- 
ciety; and  society's 
child  is  sick — for 
what  ?  Happiness, 
for  something  it 
has  not  and  knows 
not  how  to  obtain. 
Society  in  the 
world  in  the  quest 
of  new  ideals  of 
life  and  happiness 
sets  in  motion  a 
dynamic  force: 
Possibly  grown- 
ups  read  something 
of  the  philosophy 
of  the  subconscious 
between  the  lines 
of  a  play  that  is 
exclaim  :     "How      so  simple  on  the  surface. 

Tyltyl  and  Mytyl  first  visit  the  fairy 
Berylune's  palace,  then  they  go  to  the 
Land  of  Memory  where  they  visit  gaffer 
and  granny  Tyl  and  their  little  brothers 
and  sisters  who  were  once  alive.  They 
all  have  supper  together.  Gaffer  Tyl  sits 
at  the  head  of  the  table  with  all  the  Tyl 
children  about  the  table,  while  granny 
brings  from  the  cottage  a  large  lamp, 
which  she  places  in  the  center  of  the  table, 
and  immediately  the  lamp  lights  up.  Af- 
ter Tyltyl  and  Mytyl  depart,  gaffer, 
granny  and  the  other  Tyl  children  bend 
lower  and  lower  until  they  relapse  once 
more  into  the  silence  of  death.  The  stage 
gradually  darkens  until  nothing  can  be 


LIGHT,  TIME  AND  NIGHT 
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seen  except  the  light  of  the  lamp  in  the 
center  of  the  table,  and  then  suddenly 
that  goes  out  of  itself,  at  least,  appar- 
ently. 

Throughout  the  play  electricity  is  an 


rious  parts  of  the  stage  and  theater  from 
which  the  lighting  effects  are  worked.  A 
special  man  is  carried  for  the  express 
purpose  of  operating  the  signal  box.  The 
electrical  apparatus  for  staging  the  Blue 
Bird  is  very  complicated,  having  been 
arranged  and  built  for  the  great  revolv- 


WATEB.   AND   FIRE    NEUTRALIZE   EACH   OTHER, 


important  factor.  Thirty-nine  arc  lamps 
and  fourteen  stereopticon  machines  are 
used  for  the  many  illusions  and  all  of 
these  are  carried  by  the  company ;  also 
they  carry  their  own  switchboard,  with  a 
much  larger  switch  than  that  found  in 
any  theater  they  play.  An  electric  signal 
box  is  used  to  signal  cues  to  front  light 
man  (up  in  the  gallery)   and  to  the  va- 


ing  stage  of  the  New  Theatre  in  New 
York,  on  which  two  scenes  could  be  set 
up  and  prepared  while  another  was  be- 
ing played.  Thus  no  time  was  lo>t  in 
changes.  A  local  staff  of  electricians  is 
engaged  in  addition  to  the  regular  staff 
when  the  play  is  presented  in  other  cities 
which  have  not  the  same  facilities  as  the 
famous  metropolitan  theater. 


WW — 


IfflHE 


To  those  who  are  acquainted  with  Edi- 
son's way  of  doing  things,  it  will  be  quite 
natural  to  assume  that  any  country  resi- 
dence to  which  the  above  title  could  be 
applied  would  represent  the  latest  in  mod- 
ern progress  so  far  as  comforts,  conveni- 
ences and  the  absence  of  domestic  drudg- 
ery are  concerned. 

The  world  undoubtedly  regards  the  in- 
candescent light  and  its  system  of  opera- 
tion as  the  great  central  invention  in  all 
of  Edison's  numerous  and  wonderful 
achievements.  His  original  ideas,  when 
he  was  working  them  out  more  than  a 
generation  ago,  were  centered  on  produc- 
ing a  system  that  should  be  capable  of 
universal  application;  and  although  his 
immediate  energies  were  then  bent  on 
central  station  lighting  in  large  cities,  he 
has  always  felt  that  our  country  cousins 
would  in  time  come  into  their  own  in  the 
enjoyment  of  comforts  and  conveniences 
similar  to  those  which  are  available  to 
the  dwellers  in  large  cities. 


With  the  development  of  the  storage 
battery  and  small  gasoline  engine  in  later 
years,  this  condition  has  been  realized 
and  it  is  now  possible  to  introduce  electric 
current  into  isolated  country  houses,  no 
matter  how  remote  they  may  be  from  a 
central  station  source  of  supply. 

As  this  involves  the  operation  of  a 
gasoline  engine,  dynamo  and  storage  bat- 
teries, it  naturally  follows  that  such  an 
equipment  must  be  greatly  simplified,  as 
the  average  householder  cannot  be  pre- 
sumed to  possess  technical  or  engineer- 
ing ability.  With  the  completion  of  his 
nickel-iron  storage  battery  and  its  suc- 
cessful use  in  the  hands  of  non-technical 
persons,  Edison  concluded  that  his  plans 
for  the  universal  use  of  electric  current 
for  light,  heat  and  power  could  now  be 
carried  to  fulfillment. 

He  had  made  his  battery  practically 
"fool  proof."  All  it  needed  was  to  be 
charged  and  discharged  and  given  a  little 
clean  water  occasionally.    The  only  other 
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necessities  were  a  reliable  gas  engine, 
dynamo  and  an  automatic  regulator  of 
the  voltage.  Such  a  combination  could 
then  be  put  into  the  hands  of  any  house- 
holder whose  only  instructions  would  be 
to  start  the  engine  every  second  or  third 
day,  let  it  run  a  certain  number  of  hours 
and  then  stop  it.  By  so  doing,  the  storage 
batteries  would  be  charged  and  electric 
current  would  be  available  in  the  house  or 
grounds  wherever  and  whenever  desired. 

Such  was  the  ideal  combination 
planned  by  Edison.  He  therefore  in- 
structed his  engineers  to  work  it  out  ac- 
cordingly and  to  hire  a  house  in  the  vicin- 
ity, furnish  it  and  install  a  complete  plant 
to  demonstrate  the  practicability  of  his 
ideas.  "And  make  it  a  Twentieth  Cen- 
tury house,"  said  he,  "with  a  plant  that 
can  be  operated  by  a  boy." 

The  troubles  of  his  engineers  then  be- 
gan.    The  storage  battery  was  all  right 


and  there  was  an  abundance  of  simple 
and  efficient  dynamos  to  be  had,  but  the 
first  difficulty  encountered  was  to  get  a 
good  gasoline  engine.  One  after  another 
was  installed,  tested  and  found  to  be  lack- 
ing in  some  essential  particular.  Either 
they  would  not  regulate  closely  or  did  not 
develop  the  rated  horsepower.  After  a 
vast  amount  of  testing  and  experiment, 
however,  the  right  engines  were  at  last 
secured. 

The  next  difficulty  arose  over  the  mat- 
ter of  automatic  voltage  regulation.  Edi- 
son's instructions  were  to  preserve  the 
highest  efficiency  and  to  this  end  he  di- 
rected the  use  of  tungsten  lamps.  While 
these  are  very  efficient,  it  is  well  known 
that  they  will  not  stand  much  increase  of 
voltage  over  their  rating.  Consequently, 
it  was  necessary  to  have  a  regulator  which 
would  automatically  keep  the  voltage 
of  the  line  constant,  no  matter  if  the  bat- 
tery was  being  charged  or 
discharged  at  full  or  partial 
load.  :  No  such  regulator 
was  to  be  had  in  the  market, 
and  the  matter  was  referred 
to  Edison. 

Just  at  this  time  he  was 
about  to  attend  the  Byllesby 
banquet  at  Chicago,  and  said 
he  would  figure  on  it  while 
he  was  away.  He  was  as 
good  as  his  word,  and  on  re- 
turning presented  quite  a 
number  of  sketches  showing 
many  different  plans  for 
such  a  device.  From  these  a 
thoroughly  efficient  and  prac- 
al  regulator  was  devel- 
uid    it    has   been    put 
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furnished  and  wired  throughout  for  elec- 
trict  lights  and  with  special  service  re- 
ceptacles for  fans,  motors  and  other  elec- 
trical devices. 

The  generating  plant  was  installed  in 
one  of  the  stable  rooms  in  a  building  near 
the  house.  This  plant  consists  of  a  four 
horsepower  gasoline  engine  and  a  ify 
kw.  dynamo,  and  near  the  latter  is  located 
a  small  switchboard  upon  which  is 
mounted  only  a  main  switch,  an  under- 
load cutout  and  an  ammeter.  No  volt- 
meter is  necessary.  It  Was  deemed  desir- 
able to  place  the  battery  in  the  house,  and 
as  the  Edison  storage  battery  gives  off  no 
noxious  fumes  or  deleterious  gases 
27  cells  of  type  A4  (150 
ampere  hours)  were  in- 
stalled in  the  basement, 
and  in  close  proximity  were 
placed  the  voltage  regulator 
and  an  ampere  hour  meter. 

The  distribution  of  lights 
in  the  house  has  been  so 
planned  as  to  produce  the 
most  effective  illumination 
possible ;  64  20-watt  Mazda 
lamps  are  employed  in  the 
entire  installation  and  these 
are  placed  in  center  drops 
and  brackets,  according  to 
the  requirements  of  the 
various   rooms.      The  bed- 


rooms are  equipped  not  only  with  the 
usual  side  lights  but  there  are  also 
reading  lamps  for  the  bedside  and,  in 
addition,  electric  heating  pads  for  warm- 
ing the  bed,  together  with  electric  foot 
warmers.  Each  room  also  has  its  electric 
fan  for  use  in  hot  weather  and  milady's 
special  requirements  are  provided  for  in 
devices  for  heating  curling  irons  by  elec- 
tricity. The  baby  has  not  been  forgotten, 
for  there  is  also  an  electric  device  to 
warm  its  food  and  thus  save  some  weary 
steps  for  sleepy  parents. 

The  bathrooms  are  also  up  to  date  in 
their  equipment  of  electric  devices  for 
warming  the  towels,  for  heating  shaving 
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water  and  for  sterilizing  tooth  brushes, 
besides  apparatus  for  obtaining  electric 
massage. 

The  cooking  of  meals  and  serving  them 
piping  hot  is  provided  for  by  the  instal- 
lation in  the  kitchen  of  an  electric  grill, 
a  broiler  and  a  small  electric  stove  in 
addition  to  the  regular  coal  range.  There 
is  also  an  electric  refrigerator  which 
makes  its  own  ice  and  a  lightener  of  one 
of  the  most  dreaded  items  of  domestic 
drudgery  in  the  shape  of  an  electric  dish- 
washer. Electricity  adds  to  the  comfort 
of  the  dining  room  also  with  its  coffee 


clerks  into  the  Edison  dictating  machine 
which  is  placed  in  the  library.  He  can 
carry  the  cylinders  to  his  place  of  busi- 
ness the  next  day  for  transcription,  and 
thus  start  the  day's  work  with  a  mind 


percolator,  toaster,  chafing  dish  and  egg 
boiler,  all  operated  by  the  same  current. 

In  the  laundry,  the  clothes  are  washed 
by  an  electric  washing  machine,  after 
which  they  are  wrung  out  by  an  electric 
wringer  and  ironed  with  electric  irons. 
Domestic  labor  is  further  lightened  with 
an  electric  vacuum  cleaner  which  can  be 
used  in  any  part  of  the  house.  It  is  al- 
most unnecessary  to  say  that  there  is  a 
full  equipment  of  electric  bells  and  tele- 
phones and  the  temperature  of  each 
room  is  automatically  controlled  in  cold 
weather. 

If  the  busy  man  finds  himself  unable  to 
finish  the  day's  work  at  his  office,  he 
may  dictate  letters  or  instructions  to  his 


clear  of  unfinished  de- 
tail. 

Entertainment  has 
not  been  overlooked. 
In  the  billiard  room  there  is  a  home  kinet- 
oscope  for  projecting  motion  pictures 
and  in  the  drawing  room  there  is  one  of 
the  new  disk  phonographs — both  of  these 
described  in  the  November  issue  of  this 
magazine. 

While  a  few  gallons  of  gasoline  trans- 
formed into  electricity  through  the 
medium  of  engine,  dynamo  and  storage 
battery  is  the  basis  of  most  of  these  mar- 
vels of  Twentieth  Century  comfort  and 
convenience,  it  is,  after  all,  the  per  feci 
storage  battery  that  really  makes  them 
possible  and  practical  because  of  its  sim- 
plicity and  dependability. 

No  longer  need  the  suburban  dweller 
envy  his  city  cousin  the  electrical  delights 
and  conveniences  of  the  large  city,  For 
they  arc  all  at  his  command.  Not  only 
that,  but  another  serious  problem  is 
solved,  that  o\  keeping  the  young  folks 
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at  home  nights.  A  cheerful,  bright  home 
with  plenty  of  amusement  of  a  healthy 
kind  will  surely  lessen  outside  allure- 
ments to  young  people.  Again,  the  dif- 
ficulty of  retaining  domestic  servants  is 
reduced  to  a  minimum  by  the  lessening 
of  domestic  drudgery  and  the  increasing 
of  cleanly  surroundings  with  less  labor. 


The  Cozy-Glow 

Every  one  appreciates  the  grateful  heat 
and  cheerful  glow  of  the  luminous  electric 
radiator,  the  modern  open  fireplace.  It 
is  so  very  useful  wherever  a  small  amount 
of  heat  is  desired  quickly.  The  Cozy- 
Glow  is  especially  desirable  for  the  sick 
room,  nursery  and  cozy  corners,  on  ac- 
count of  the  glow  from  the  luminous 
heating  units.  Its  cheerful  glow  acts  like 
a  tonic  in  the  sick  room.  Children  can 
play  around  it  with  absolute  safety.  It 
gives  off  no  fumes  and  requires  no  chim- 
ney. It  can  be  moved  about  the  house  as 
desired  or  put  into  the  fireplace  the  same 
as  a  gas  log. 


Electric  Saute  Pan 

The  electric  saute  pan  is  a  universal 
cooking  utensil,  designed  to  take  the 
place,  in  a  large  measure,  of  the  regular 
cooking  stove  in  the  kitchen.  It  will  boil, 
fry,  bake  or  roast,  and  is  especially  suit- 
able for  frying  in  deep  fat.  It  is  a  utensil 
that  is  much  appreciated  by  the  up-to- 


ELECTRIC  SAUTE  PAN 

date  housekeeper  for  use  in  preparing 
special  dishes  without  interference  with 
the  cook. 

It  is  made  of  nickel  plated  steel  and 
has  a  cooking  compartment  formed  of 
heavily  tinned  copper  welded  to  the 
frame.  The  heater  is  hermetically  sealed 
in  the  bottom  of  the  cooking  compart- 
ment. There  are  three  heats  controlled 
by  an  indicating  snap  switch. 


A  NEW  DESIGN  FOP,  LUMINOUS  RADIATORS 


The  Dream  of  Elias  Howe 

It  is  by  no  means  uninteresting  to 
know  that  Elias  Howe,  the  Perseus  of 
our  compulsory  needlework  dragon,  was 
taught  in  a  dream  how  to  make  the  sew- 
ing machine  effective.  The  needle  was 
where  his  invention  hitched,  and  every 
experiment  that  he  could  devise  had 
failed.  One  night  he  fancied  himself 
in  a  vision  pursued  by  a  crowd  of  mis- 
chievous sprites,  all  brandishing  needles 
and  prodding  therewith  the  poor  in- 
ventor. Suddenly  he  observed  that  these 
needles  all  had  an  eye  pierced  near  the 
point,  and  in  a  moment  he  understood 
that  this  was  how  to  solve  the  difficulty. 
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A  still  further  release  frorrt  the  drudg- 
ery of  sewing,  which  was  not  dreamed 
of  by  Howe,  is  obtained  through  the  elec- 
tric sewing  machine  motor  that  makes 
sewing  a  real  pleasure.  By  a  light  pres- 
sure on  the  treadle,  the  machine  is  oper- 
ated at  any  desired  speed.  The  material 
needs  only  to  be  guided  and  the  sewing 
is  quickly  and  easily  done. 


Dressing  the  Hair 

It  used  to  be  considered  the  proper 
thing  to  follow  fashion  blindly,  whether 
the  prevailing  styles  were  becoming  or 
not.  But  nowadays  clever  women  are 
realizing    more    and    more    that    it    is    a 


THE    FLUFFY,  WAVY    EFFECT  SO    MUCH    DESIRED 

detriment  to  their  appearance  to  follow 
styles  that  arc  unbecoming.  Nothing 
makes  a  woman  more  unattractive  than 
an  unbecoming  style  of  dressing  the  hair. 
There  is  one  style  of  coiffure  that  be- 
comes nearly  every  woman,  and  that  is 


the  soft,  fluffy,  wavy  effect.  However, 
this  effect  is  often  difficult  to  achieve 
without  the  aid  of  a  competent  hair 
dresser  or  without  proper' appliances. 

Electrocurl  will  produce  any  effect  de- 
sired, from  a  soft,  fluffy,  natural  appear- 
ance to  a  beautiful  wave.  This  appliance 
gives  continuous  and  uniform  heat.  It 
does  not  scorch  or  burn  the  hair.  It  also 
abolishes  lamps,  alcohol  heaters  and  other 
dangerous  and  clumsy  appliances. 

Especial  care  should  be  taken  in  the 
selection  of  brushes  and  combs,  the  latter 
being  very  important.  If  a  comb  does  not 
run  smoothly  through  the  hair,  it  should 
not  be  used  at  all.  It  was  a  custom  in 
old  times  for  maids  to  rub  the  heads  of 
their  mistresses  with  an  old  silk  handker- 
chief. The  excellent  effects  on  the  hair 
of  electricity  in  silk  was  also  experienced 
by  old-time  ladies  who  slept  in  silken 
caps. 

Effects  of  Artificial  Light  on 
Hangings 

The  color  of  paper  hangings  and  tapes- 
tries is  far  from  being  a  minor  factor 
in  the  degree  of  light  that  prevails  in 
a  room,  and  is  very  closely  related  to  the 
economic  use  of  artificial  illumination 
also. 

Recent  investigations  reveal  the  fact 
that  the  absorption  of  light  depends,  in 
the  first  instance,  on  the  color  of  the 
hangings,  and  therefore  on  the  same 
color  when  the  walls  are  painted  with  it 
too.  Naturally  the  most  favorable  effect 
of  color  in  this  regard  is  afforded  by 
the  white  hangings  and  paints*  but  even 
these  absorb  50  per  cent  of  the  light 
falling  upon  them,  while  the  other  50 
per  cent  radiates  back  into  the  room. 

Following  these  in  the  effect  of  light 
come  the  yellow  hangings,  which  radiate 
45  per  cent.  The  next  in  order  are  the 
bright  greens,  from  which  |0  per  cent 
of  the  light  striking  them  is  thrown  hack. 
Dark  green  and  red  hangings  exercise 
precisely  the  same  influence;  they  radi- 
ate fifteen  per  cent. 
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Midnight  Ride  of  48-Ton  Generator 

Men  who  know  what  is  best  for 
generators,  and  incidentally  what  is  best 
for  the  welfare  of  the  residents  of  a 
great  city  like  New  York,  hesitate  to  per- 
mit generators  on  the  street  in  the  day- 
time. That  is  why  the  little  trip  of  the 
5,000  kilowatt  generator  that  is  now  being 
installed  in  the  Edison  station  at  Fifty- 
third  Street  was  begun  at  the  hour  of  one 
o'clock  one  morning  a  short  time  ago. 

Although  the  entire  trip  covered  a  very 
short  distance — not  more  than  a  few  hun- 
dred yards — the  tortoise-like  pace  at 
which  it  traveled  caused  it  to  be  on  the 
move  until  nine  o'clock  the  next  morning. 

When  it  was  decided  that  the  streets 
were  sufficiently   clear  of   traffic,   which 


was  some  time  after  midnight,  cables 
were  attached  to  the  huge  generator,  and 
a  series  of  eight  inch  rollers  placed  un- 
der it. 

Then  began  the  slow  journey  toward 
the  Fifty-third  Street  Station.  Inch  by 
inch  it  moved  ahead  as  the  winch  on 
board  a  five  ton  truck  was  started,  and 
with  the  aid  of  rollers  its  slow  journey 
was  finally  completed. 

At  one  point  it  appeared  as  if  the  gen- 
erator would  experience  some  difficulties 
in  making  its  journey,  for  it  was  thought 
that  the  elevated  structures  would  not  af- 
ford it  clearance  enough  to  pass  under 
and  on  its  way.  By  careful  measurement 
it  was  found  that  there  were  a  few  inches 
to  spare. 
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ON  THE  WAY  ACROSS  TOWN 


THE   MAN  BEHIND  THE   "MOVIES' 


The  two  business  men  stepped  briskly 
down  the  aisle  of  the  little  theater  and 
sank  into  the  comfortable  seats  to  par- 
ticipate in  their  daily  noon  hour  indul- 
gence— the  moving  picture  show. 

The  brilliant  stream  of  pictures  against 
the  screen  depicted  the  inevitable  "Cow- 
boy and  Indian"  fracas  with  the  usual 
number  of  hair-breadth  escapes,  horse 
races,  pistol  fights  and  hold-ups. 


had  forgotten,  or  rather,  neglected  to 
realize  that  their  remarks  of  the  moment 
previous  were  particularly  applicable  to 
the  case  in  hand,  for  in  no  place  in  the 
making  and  showing  of  moving  picture 
films  is  the  "human  factor"  so  ever  pres- 
ent and  prominent  as  in  the  reproducing 
end. 

In  a  galvanized  metal  cage,  built  in  the 
back  wall  of  the  theater,  sweating  under 


WITH   FLYING   FINGERS   HE  CUT,   SCRAPED  AND  CEMENTED   THE   BROKEN   FILM 


One  of  the  men  leaned  towards  his 
companion  and  remarked,  "Did  you  ever 
realize  the  large  extent  to  which  the  hu- 
man factor  enters  into  those  pictures ; 
just  how  daring  and  reckless  the  actors 
will  sometimes  become  to  make  a  picture 
successful ?" 

His  friend  nodded  in  agreement  and 
the  two  once  more  concentrated  their 
gaze  upon  the  active  scene  before  them. 

Suddenly  the  picture  stopped.  The 
piano  player  promptly  commenced  to 
thrump  out  a  popular  "rag"  to  allay  the 
immediate  signs  of  discontent  which 
arose  among  the  audience.  The  business 
men  discussed  the  circumstance  as  "poor 
management,"  "incompetent  operating," 
and  used  a  number  of  equally  expressive 
terms  giving  vent  to  their  feelings.    They 


the  intense  heat  of  a  white  hot  electric 
arc,  was  the  moving  picture  operator. 
The  one-fourth  mile  length  of  celluloid 
ribbon  had  broken  in  a  weak  spot  and  he 
was,  in  a  systematic  yet  rapid  manner, 
repairing  the  break.  The  deviation  of  a 
one  one-hundredth  of  an  inch  in  match- 
ing the  ends  would  have  resulted  in  more 
serious  trouble  later  on. 

With  flying  lingers,  he  cut,  scraped  ami 
cemented  the  broken  film. 

In  the  house  an  impatient  audience 
commenced  to  grumble — to  echo  the 
sentiment  expressed  in  the  words  of  the 
two  business  men.  A  further  delay 
meant  their  noon  hour  wasted. 

With  a  sharp  click,  as  the  clamp  swung 
in  place  over  the  perforated  ribbon  ami 
the  loud  hiss  oi   the  arc  steadied   into  a 
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musical  humming,  the  wonders  of  west- 
ern American  scenery  and  activity  were 
again  unfolded  before  the  absorbed  gaze 
of  the  little  audience. 

In  the  narrow  confines  of  his  swelter- 
ing hot  room,  the  patient  operator 
turned  the  handle  of  the  machine  with 
unvarying  regularity.  Plainly  speaking, 
it  is  "up"  to  him  to  reproduce  with  as' 
great  fidelity  as  he  possibly  can,  the  ac- 
tions of  the  people  in  the  pictures.  He 
must  gauge  the  speed  of  the  film  correctly 
so  that  the  actions  are  normal.  He  must 
manipulate  the  blinding  arc  so  that  the 
resultant  beam  of  light  is  concentrated  to 
the  highest  possible  degree — directly  upon 
the  little  hole  through  which  flutters  the 
perforated  ribbon  of  celluloid ;  this  in- 
sures a  bright  clear  picture.  He  must 
take  more  than  conscientious  interest  in 
the  delicate  machine. 

In  the  advent  of  a  breakdown  for  any 
reason  or  other  he  is  held  accountable  by 
a  frankly  critical  public  for  a  repair 
measured  in  seconds.  At  such  moments, 
and  only  then,  does  the  great  horde  of 
nickel  theater  goers  ever  give  the  "man 
behind  the  movies"  a  passing  thought. 


Giraffb  Telephonia- 

Professor  Burbank  may  be  able  to  de- 
velop a  seedless  tomato  or  a  tasteless 
prune,  but  he  must  share  scientific  honors 
with  Maintenance  Superintendent  V. 
Ray,  who  discovered  an  old  skeleton  of 
a  prehistoric  animal,  the  "Giraffo  Tele- 
phonia," which  when  rejuvenated  may  by 
a  proper  amount  of  training  be  taught  to 
locate  bullet  holes  in  aerial  cables  and 
clear  crossed  wires  in  Chicago. 

Our  naturalist  photographer,  who 
never  by  any  chance  misses  getting  the 
picture  of  any  rare  species  that  may  cross 
his  path,  followed  this  specimen  the  other 
day  and  actually  caught  the  trainer  Hal- 
berg  putting .  it  through  a  little  cable 
trouble  drill.  Repairmen  who  care  to 
learn  to  ride  this  fractious  beast  should 
file  their  applications  early. 

It  seems  strange,  but  it  is  nevertheless 


GIRAFFO  TELEPHONIA 

a  fact,  that  fourteen  years  ago  this  iden- 
tical specimen  traveled  the  streets  of  Chi- 
cago, and  stranger  still  the  Park  Com- 
missioners at  that  time  gave  orders  to  the 
Park  Police  not  to  allow  either  this  ma- 
chine or  automobiles  to  drive  through  the 
parks  on  account  of  frightening  horses. 
How  times  are  changed  !  It  is  now  nearly 
up  to  the  point  where  horses  will  not  be 
permitted  to  appear  on  boulevards  for 
fear  of  frightening  timid  chauffeurs.— 
Bell  Telephone  News. 


Cylindrical  Lightning 
What  appears  to  be  a  well  attested  in- 
stance of  lightning  in  the  form  of  a  cyl- 
inder is  reported  from  Italy.  At  seven 
o'clock  in  the  evening,  at  Rome,  there 
was  a  brilliant  discharge  of  lightning 
over  the  city,  a  glowing  cylinder  twelve 
inches  long  and  }i  inch  in  diameter  is- 
suing from  a  wall  at  the  point  of  at- 
tachment of  a  telephone  wire.  It  passed 
horizontally  over  the  table  containing 
the  telephone,  and  between  two  persons 
seated  close  together,  and  then  went  out 
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of  an  open  door.  A  few  seconds  later 
an  explosion  was  heard.  None  of  the 
persons  present  felt  any  effect  from  the 
presence  of  the  cylinder,  which  was  sil- 
very white,  with  a  slightly  bluish  or  vio- 
let tinge,  and  no  noise  or  odor  was  de- 
tected during  its  presence,  which  lasted 
only  a  few  seconds.  The  cylinder  did 
not  change  its  form. 


Telling  the  Time  at  Night 

Did  you  ever  wake  up,  reach  for  your 
watch  under  the  pillow  and  find  that  it 
was  two  hours  earlier  than  you  thought, 


and  then  because  of  your  exertion  fail  to 
go  to  sleep  again?  Did  you  ever  try  to 
stay  awake  to  hear  the  clock  strike  the 
hour  and  find  that  your  next  conscious 
thought  was  that  you  had  somehow  fallen 
asleep  and  overslept? 

Some  of  these  crimes  against  peaceful 
slumber  are  overcome  by  the  electric  ceil- 
ing clock  here  illustrated.  Besides  the 
clock  there  are  reflectors,  a  battery  and  a 
small  Mazda  light.  By  pressing  a  push 
button  attached  to  the  end  of  a  flexible 
cord  the  dial  of  the  clock  is  lighted  in 
such  a  way  that  the  reflector  throws  a 
picture  of  the  dial,  hands  and  all,  in  light 
and  shadow  upon  the  ceiling  of  the  room. 
The  projected  picture  is  about  two  feet  in 
diameter. 


Birds  and  the  Wireless 
The  view  has  been  expressed  in  certain 
quarters  that  the  behavior  of  birds,  es- 
pecially of  gulls,  in  the  neighborhood  of 
wireless  stations,  indicates  that  the  wire- 
less waves  interfere  with  the  instinctive 
knowledge  of  direction  which  birds 
possess.  In  this  connection  attention  has 
been  invited  to  the  unusual  losses  in 
homer  pigeons  since  the  advent  of  wire- 
less telegraphy. 

The  sense  of  direction  in  birds  has 
always  been  a  mystery.  The  swallow 
does  not  guide  itself  by  the  stars,  as  the 
sailor  does,  for  flight  is  more  often  made 
by  day  than  by  night.  Nor  does  the  bird 
make  use  of  landmarks,  so  far  as  can  be 
ascertained,  since  the  flight  is  frequently 
led  by  the  young.  This  "sixth  sense" 
affords,  therefore,  some  means  of  de- 
termining direction  through  a  medium 
unknown  to  man.  The  flights  of  homer 
pigeons  are  less  wonderful,  except  in  the 
matter  of  speed,  than  the  flights  of  the 
wild  bird;  yet  they,  too,  have  the 
migrant's  gift  and  can  travel  wide  seas  as 
the  season  dictates. 

Of  the  traveling  instinct  and  the  sense 
of  direction  in  hirds.  a  plausible  explana- 
tion is  the  theory  that  they  and  other  ani- 
mals have  what  has  been  called  "the  elec- 
tric sen.se."  in  other  words.  ihe\    are.  so 
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to  speak  in  touch  with  the  ether,  that 
mysterious  medium  that  conveys  wire- 
less messages.  If  the  birds  are  so  at- 
tuned, it  is  not  difficult  to  imagine  that 
the  course  of  the  earth,  the  incidence  of 
the  seasons  and  the  movements  of  light 
convey  to  bird  senses  curious  and  certain 
intelligence.  Upon  the  presumption, 
therefore,  that  living  creatures  can  feel 
what  the  Marconi  receivers  record,  it  is 
easy  to  understand  the  confusion  in  a 
bird's  instinctive  sensations,  and  how 
these  abrupt  vibrations  from  the  stations 
would  war  with  the  creature's  previous 
electric  experience. 


To  Make  an  Ele&rophorus 

This  instrument  consists  of  two  parts 
— a  cake  of  sealing  wax  (A)  cast  in  a 
round  pie  plate  (B)  and  a  round  disk 
of  tin  (C)  with  a  piece  of  sealing  wax 
(D)  as  an  insulated  handle. 

Place  the  sealing  wax  in  the  pie  plate, 
and  warm  until  it  covers  the  plate  uni- 


THE   ELECTROPHORUS 

formly.  Cut  from  another  pie  plate  a 
circular  piece  of  tin  smaller  in  diameter 
than  the  cake  of  sealing  wax.  Stick  to 
this  disk  at  the  center  a  piece  of  sealing 
wax  as  a  handle. 

To  use  the  electrophorus,  the  sealing 
wax  is  rubbed  with  a  warm  piece  of 
woolen  cloth.  The  disk  is  then  placed 
upon  the  cake,  touched  momentarily  with 
the  hand,  then  removed.  The  disk  will 
be  found  to  be  charged  sufficiently  to 
yield  sparks  when  brought  near  the  fin- 
gers or  hand.  The  tin  disk  may  be 
charged  many  times  before  the  sealing 
wax  need  be  again  rubbed. — Spenser  M. 
Gowdy. 


A  California  Rain  Maker 

A  device  to  cause  the  precipitation  of 
moisture  is  being  experimented  with  in 
Hyde  Park,  California,  an  electrically 
operated  blower  being  used  to  force 
chemicals  into  the  air  through  a  huge 
upright  tube.  This  is  a  steel  pipe  re- 
sembling a  factory  smokestack,  and  the 
top  of  it  is  60  feet  from  the  ground.  At 
the  base  is  the  blower  and  a  device  for 
inserting  the  chemicals.  The  composi- 
tion of  the  latter  is  the  inventor's  secret, 
and  it  is  carefully  guarded,  together  with 
all  details  of  operation,  by  a  high  board 


HEADQUARTERS  OF   A   CALIFORNIA    RAIN    MAKER 

fence  and  a  padlocked  gate.  The  tests 
are  made  at  night  in  order  to  still  more 
effectually  balk  curiosity.  The  results 
so  far  have  not  proved  that  the  secret  of 
"rain  making"  has  been  solved.  The 
photograph  shows  all  of  the  details  which 
the  camera  is  permitted  to  record,  namely 
the  steel  pipe,  the  stockade,  the  power 
line,  and  pole  transformer. 
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Line  Patrolman  and  His  Home 

This  view  shows  a  patrolman  ready  for 
his  daily  trip  on  the  Niagara,  Lockport 
and    Ontario    power    transmission    line. 
This  line  is  in  the  western  part  of  New 
York  State.    He  travels  about  20  miles  a 
day  and  returns  over  the  same  route  the 
following    day.      He    carries    everything 
that  can  be  used  in  repairing,  from  a  bolt 
to  an  insulator  five  feet  in  height.     He 
also  carries  a  lineman's  telephone  set  to 
use  in  telephoning  to  the  head  office,  as 
the  company  has  its  own 
telephone     line.       Along 
the    line    is    a    fine    road 
bed,    which    enables    the 
patrolman  to  travel  near 
the  line  at  all  times.  Part 
of     one     of     the     trans- 
mission line  towers  is  seen 
at  the  left.     These  carry 
the  three  power  cables. 

One  of  the  patrolman's 
houses  is  shown  in  the 
picture.  He  stays  here 
one  night  and  in  one  far- 
ther down  the  line  the 
next.  These  houses  are 
complete    in    every    way. 

Each  has  its  own  bath,  kitchen  and 
dining  room.  There  is  a  cozy  sleeping 
room  in  the  rear.  The  dining  room  is 
used  as  a  loafing  room.  A  well  which  is 
drilled  at  the  rear  of  the  house  supplies 
fresh  water.  There  is  a  barn  and  wagon 
shed  in  connection,  forming  the  lower 
floor  of  the  building. 


ALINE  PATROLMAN,   AND  THE  COZY   HOME    IN  WHICH   HE  LIVES 

can  be  understood  perfectly.''  The  person 
who  made  this  comment  talks  daily  with 
many  people  over  the  telephone,  both  lo- 
cal and  long  distance,  but  this  one  man's 
voice  was  the  only  one  which  was  par- 
ticularly noticeable  to  him,  his  interest 
being  directed  to  it  by  the  clear,  pleasant 
enunciation. 


Commended  for  Telephone 
Enunciation 
Recently  a  firm  employed  a  new  man 
in  its  office.  He  was  called  upon  to 
transact  considerable  business  with  a 
neighboring  concern  over  the  telephone. 
A  few  days  after  his  arrival  one  of  the 
officers  of  the  company  met  one  from  the 
other  concern  and  was  immediately  asked 
about  the  new  man.  Upon  inquiring  the 
reason  for  this  special  interest,  he  was 
told :  "His  voice  is  as  clear  as  a  bell  over 
the  telephone  and  every  word  he  utters 


The  Wizard  Lead  Pencil 
To  make  this  requires  some  care,  but 
it  will  furnish  lots  of  fun.  The  things 
necessary  are  a  lead  pencil,  with  rather 
thick  lead,  and  a  sewing  needle.  Mag- 
netize the  needle,  split  the  lead  pencil 
along  the  glued  joint,  take  out  part  of  the 
lead  near  the  end  which  is  not  sharpened, 
insert  the  needle  and  glue  the  parts  to- 
gether again.  When  this  is  carefully 
done  the  needle  will  not  show.  Tacks 
and  other  small  articles  can  he  attracted 
and  held  to  the  end  of  the  pencil. 
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Flasher  Display  at  Fire  Chiefs'  Meet 

In  front  of  the  Albany  Hotel,  Denver, 
during  the  annual  convention  of  the  In- 
ternational Association  of  Fire  Engineers, 
composed  of  the  fire  chiefs  of  the  United 
States  and    Canada,    stood    an  unusual 


A  FLASHING 

FIRE   HOSE 

SIGN 


electric  sign.  A  fireman  was  depicted  as 
playing  a  stream  of  water  upon  the  hotel 
building. 

The  production,  created  by  the  Denver 
Gas  and  Electric  Light  Company,  used 
1,500  lamps.  A  flasher  gave  a  realistic 
effect  to  the  illusion  of  water  shooting 
from  the  hose  nozzle,  the  fireman's  helmet 
was  outlined  with  red  lamps  and  his  body 
and  the  hose  were  shown  by  clear  glass 
globes. 

Novel  Use  of  Ele&ric  Current 
An  interesting  use  of  electricity  was 
recently  demonstrated  in  England,  where 
a  wooden  bridge  was  cut  down  by  means 
of  electrically  heated  wires.  The  bridge 
had  been  condemned  and  was  to  be  re- 
placed by  a  structure  of  steel  supported 
on  the  old  masonry  piers  and  abutments. 
Three  weeks  was  allowed  in  which  to 
dismantle  the  woodwork,  but  it  proved 
impossible  to  accomplish  the  work  in  so 
short  a  time  without  the  use  of  dynamite 
or  fire,  which  undoubtedly  would  have 
injured  the  masonry.  Finally  an  old  elec- 
trician proposed  to  destroy  the  bridge  by 
the  use  of  electricity.  Each  span  of  the 
bridge  contained  27  planks,  and  it  was 
proposed  to  cut  them  so  that  they  would 
drop  into  the  water  simultaneously,  clear 
of  the  piers.     The  structure  was  wired 


and  sufficient  current  was  employed  to 
bring  the  wires  to  a  cherry  red.  An  hour 
and  40  minutes  after  the  current  was 
applied  the  first  span  was  cut  and  fell  into 
the  water. 


Five  Hundred  Fifty  Volt  Fishing 

The  fish  and  game  warden  of  Tippe- 
canoe County,  Ind.,  was  much  exercised 
during  the  past  fishing  season  over  the 
large  quantities  of  fish  offered  by  the 
dealers  of  Lafayette.  Seines  and  nets  he 
felt  quite  sure  were  not  in  use  in  his 
territory.  Seeking  for  a  time  in  vain  he 
suddenly  came  one  day  upon  a  lone  fish- 
erman seated  at  the  *nd  of  an  interurban 
railway  bridge  and  beside  the  angler  lay 
a  huge  pile  of  fish.  From  time  to  time 
the  fisherman  indulged  in  the  queer  pro- 


ceeding of  striking  his  fishing  pole  against 
the  trolley  wire.  Dead  fish  came  to  the 
surface  following  this  action.  Investiga- 
tion showed  that  an  insulated  wire  ran 
down  the  fish  pole  and  dipped  into  the 
water  under  the  bridge.  The  500  volt 
contact  with  the  trolley  served  to  elec- 
trocute all  fish  near  the  wire. 
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Wireless  Signals  Registered  by  Frog 
Muscles 

M.  Lefeuvre,  professor  of  physiology 
in  the  medical  school  at  Rennes,  France, 
has  recently  described  an  apparatus  by 
means  of  which  radiotelegraphic  signals 
may  be  registered  on  a  revolving  drum 
through  the  agency  of  a  bit  of  frog 
muscle.  The  following  observations  on 
this  subject  are  set  forth  by  La  Nature: 

Every  one  knows  of  the  galvanoscopic 
frog's  leg,  utilized  since  the  time  of  Gal- 
vani  by  physiologists  to  study  the  elec- 
trical excitation  of  the  nerves.  This  is 
simply  a  frog's  leg  from  which  the  skin 
has  been  removed,  cut  off  just  above  the 
knee  and  containing  a  part  of  the  sciatic 
nerve.  If  the  nerve  is  placed  in  an  elec- 
trical circuit,  the  passage  of  a  current 
causes  the  excitation  of  the  nerve  and 
the  contraction  of  the  muscle.  If  it  is  de- 
sired to  register  these  movements,  a  lever 
can  be  attached  to  the  extremity  of  the 
leg  and  a  tracing  point  at  the  other  end 
of  the  lever  will  give  a  series  of  curves 
which  will  correspond  exactly  to  the 
movements  of  the  muscle.  The  tracing 
point  rests  lightly  upon  a  piece  of  smoked 
paper,  and  the  apparatus  is  arranged  so 
that  the  cylinder  on  which  the  paper  is 
pasted  is  turned  at  a  uniform  rate  by 
means  of  clockwork. 

In  applying  this  device  to  the  reception 
of  wireless  messages  M.  Lefeuvre  has 
employed  a  receiving  station  as  shown  in 
the  diagram  of  connections.  The  aerial 
wire  (A)  is  in  contact  with  a  tuning  coil 
(S)  which  is  also  connected  with  an  elec- 
trolytic detector  (D).  This  detector  is 
also  in  circuit  with  two  telephone  re- 
ceivers (R),  in  series,  each  one  of  which 
has  a  resistance  of  4000  ohms.    The  re- 

961 


ceivers  are  in  connection  with  a  poten- 
tiometer (P)  placed  in  the  circuit  of  an 
ammonium  chloride  battery  of  three  ele- 
ments (E)  which  communicates  with  the 
earth  at  (T).  It  is  therefore  an  ordinary 
radiotelegraphic   receiving   station. 

The  frog's  leg  is  simply  an  addition, 
and  the  two  metallic  wires  leading  to  the 
nerve  act  as  a  shunt  on  the  telephone  re- 
ceivers.    The  excitation  of  the  nerve  is 
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due  to  the  self-induction  currents  which 
have  their  origin  in  the  coils  of  the  re- 
ceivers, and  which  are  momentarily 
more  powerful  than  the  weak  current  im- 
pulse of  the  original  wireless  waves.  In 
other  words  the  receiver  coils  act  some- 
what after  the  manner  of  a  "kick  coil" 
used  in  gas  lighting  circuits  to  force  a 
heavy  spark  across  the  gap. 

Such  an  arrangement  has  enabled  Dr. 
Lefeuvre,  at  Rennes,  210  miles  from 
Paris,  to  receive  and  register  the  time 
signals  sent  out  by  the  Eiffel  Tower  Sta- 
tion. The  diagram  of  curves  represents 
the  registration  of  the  signals  at  10.45, 
10.47  and  10.49.  The  muscle,  responding 
to  each  excitation  of  the  nerve,  has  trans- 
mitted the  movement  to  the  smoked 
paper  on  the  revolving  drum,  which  ap- 
pears as  a  series  of  curves.  The  upper 
diagram  shows  very  clearly  the  warn- 
ing signals  which  correspond  to  the 
rhythm  of  the  sending  apparatus  (twelve 
to  fifteen  per  second).  Then,  after  a 
moment's  delay,  comes  the  time  signal. 
In  the  second  diagram  are  seen  the  two 
small  impulses  within  the  waves  of  the 
warning  signals,  and  in  the  third  these 
small  beats  are  increased  to  four.  It 
will  be  seen  that  each  time  signal  has  the 
same  form ;  consequently  the  only  means 
of  distinguishing  them  is  by  some  differ- 
ence in  the  warning  signals. 

The  time  elapsing  between  the  emis- 
sion of  the  wave  and  the  registration  of 
it  by  this  means  is  about  the  one  hun- 
dredth part  of  a  second,  that  being  the 
time  which  it  has  been  calculated  is  re- 
quired for  the  contraction  of  the  muscle. 
Thus  it  will  be  seen  that  this  method  of 
registration  is  almost  perfect,  as  the  time 
consumed  by  the  passage  of  the  wave 
through  the  air  is  so  small  as  to  be  in- 
appreciable. 

It  is  interesting  to  draw  attention  to 
this  device  because  of  its  ingenuity.  Of 
course  it  is  scarcely  to  be  expected  that 
in  practical  working  much  use  can  be 
made  of  the  frog's  leg,  as  it  loses  its  sen- 
sibility so  quickly  and  consequently  must 
be  frequently  renewed. 


Wireless  Unit  Time  in  Germany 

Germany  will  be  the  first  country  in 
the  world  to  adopt  wireless  controlled 
clocks — these  clocks  to  give  uniform  time 
all  over  the  empire  with  a  precision  of 
one  one-thousandth  of  a  second.  Nor- 
way, Sweden  and  Denmark  have  also 
secured  the  rights  to  the  system  and  will 
follow  shortly.  A  central  station  has 
been  almost  finished  near  the  town  of 
Fulda,  Germany,  and  one  standard  clock 
located  there  will  operate  thousands  of 
electrical  clocks  in  every  town  and  vil- 
lage of  the  empire  by  means  of  electric 
waves. 

The  central  station  in  Fulda  consists 
of  one  building,  containing  three  stand- 
ard clocks.  Not  far  from  the  building 
is  a  tower  about  330  feet  high,  carrying 
the  sending  antennas.  The  central  clock 
winds  itself  up  automatically  every  min- 
ute, sending  at  the  same  time  a  wireless 
wave  by  means  of  the  sending  antennae 
to  all  the  receiving  antennae  in  the  coun- 
try. At  the  same  time  the  minute  hands 
of  the  receiving  clocks  of  the  system  ad- 
vance by  one  minute. 

Each  receiving  clock  has  its  antennae 
on  the  roof  of  the  house  fastened  to  a 
special  pole,  or  any  number  of  clocks  in 
a  building,  block  or  village  can  be  con- 
nected with  only  one  receiving  antennae 
by  means  of  electric  wire.  Such  clocks 
can  be  worked  to  a  distance  of  about  800 
miles  from  the  central  station. 

Post  offices,  railway  stations,  etc.,  in 
Germany  will  be  the  first  provided  with 
the  unit  time  and  great  interest  is  already 
shown  by  the  public  in  general,  the  more, 
as  the  rent  of  the  clocks  is  only  $4.50  a 
year. 

The  new  installation  is  of  high  strategic 
value  besides,  as  the  wireless  apparatus 
all  over  the  country  can  be  made  use  of 
for  military  and  telegraphic  purposes. 

The  inventor  of  this  system  is  a  Ger- 
man engineer,  Mr.  Schneider,  the  Amer- 
ican rights  to  the  patent  being  controlled 
by  Alfred  Graefe  of  Stapleton,  Staten 
Island,  N.  Y. 
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Wireless  for  Submarines 

Recent  experiments  have  demonstrated 
that  it  is  possible  to  communicate  with 
submarine  craft  from  wireless  stations  on 
shore  for  a  distance  of  50  miles  or  more, 
and  also  to  send  wireless  messages  from 
submarines  to  the  land  stations. 

The  original  experiments  were  unsatis- 
factory as  regards  the  sending  of  mes- 
sages from  the  submerged  vessels,  but  it 
is  now  thought  that  these  can  be  sent 
most  successfully  by  means  of  a  device 
attached  to  the  submarine  that  will  per- 
mit the  raising  and  lowering  of  masts 
and  a  gaff  above  and  below  the  surface 
of  the  water.  These  masts  can  be  low- 
ered to  the  upper  deck  when  not  in  use. 

Perfectly  watertight  connections  per- 
mit the  wires  to  enter  the  deck  and  pass 
down  into  the  hull. 


ABOVE    IS    THE    SENDING    CLOCK 
AND   AT  THE    LEFT   THE    RECEIV- 
ING   CLOCK   OF   THE  WIRELESS 
UNIT  TIME   SYSTEM 


Formalities  to  be  Observed  in  Connection 
with  the  New  Wireless  Law 


BY  PHILIP  E.  EDELMAN 


In  the  last  two  issues,  suggestions  for 
making  amateur  apparatus  to  comply 
with  the  requirements  of  the  act  of  Au- 
gust 13,  1912,  were  given,  together  with 
a  discussion  of  the  provisions  and  effect 
of  the  new  law.  The  present  article,  how- 
ever, is  concerned  with  further  details 
and  particularly  with  the  steps  necessary 
in  order  to  obtain  a  license.  The  Depart- 
ment of  Commerce  and  Labor  has  formed 
certain  rules  which  must  be  complied 
with,  and  it  is  important  that  every  ex- 
perimenter should  understand  his  rights 
and  how  to  comply  with  the  formalities. 

The  act  took  effect  on  December  13, 
1912,  slightly  later  than  previously  stated, 
and  the  regulations  will  be  enforced  by 
the  Secretary  of  Commerce  and  Labor 
through  collectors  of  customs,  radio  in- 
spectors, and  other  officers  of  the  govern- 
ment. Administrative  districts  have  been 
established  with  offices  at  the  custom 
houses  of  the  ports  named.  These  offices 
are  located  at  Boston,  Mass.,  New  York, 
N.  Y.,  Baltimore,  Md.,  Savannah,  Ga., 
New  Orleans,  La.,  San  Francisco,  Cal., 
Seattle,  Wash.,  Cleveland,  Ohio,  and  Chi- 
cago, 111.  Communications  regarding  li- 
censes should  be  addressed  to  the  radio 
inspectors  at  one  of  these  custom  houses 
or  to  the  Commissioner  of  Navigation, 
Department  of  Commerce  and  Labor, 
Washington,  D.  C. 

It  is  again  pointed  out  that  the  act  does 
not  apply  to  stations  for  receiving  only 
and  which  are  not  equipped  for  sending, 
nor  to  stations  which  are  for  transmission 
exclusively  between  points  in  the  same 
state  so  that  stations  in  other  states  are 
not  interfered  with,  or  to  transmitting  ap- 
paratus which  does  not  interfere  with  the 
reception  of  interstate  radiograms.  If 
your  station  complies  with  the  above  lim- 
itations it  is  exempt  from  license,  but  if 
you  are  in  doubt  write  the  facts  clearly 
and  briefly  to  the  Commissioner  of  Navi- 


gation, Washington,  D.  C,  before  apply- 
ing for  a  license.  If  your  apparatus  is 
strong  enough  to  transmit  into  a  neigh- 
boring state  or  if.it  interferes  with  a  local 
receiving  station  which  receives  from  an- 
other state,  it  must  be  licensed. 

Classifications,  have  been  made  for  the 
purpose  of  administration.  The  two 
main  divisions  are  the  coast  stations  and 
the  inland  stations.  The  coast  stations 
are  to  receive  the  first  attention,  and  at- 
tention will  be  given  to  the  inland  sta- 
tions after  the  important  coast  stations 
have  been  attended  to  by  the  officials. 
Amateurs  in  inland  states  are  asked  to  be 
patient,  as  licenses  can  not  be  issued  to 
them  until  later.  It  is  important,  how- 
ever, that  your  application  should  be 
made  for  a  license  at  once  and  the  officials 
will  not  take  steps  toward  imposing 
penalties  if  it  is  impossible  to  act  in  your 
case  before  the  law  takes  effect.  With 
this  exception,  licenses  are  required  be- 
fore Dec.  13,  1912. 

Both  land  and  coast  stations  are  di- 
vided into  eight  classes,  five  of  which  may 
concern  experimenters  and  amateurs. 
Most  of  the  readers  will  undoubtedly  have 
their  stations  included  under  the  class  of 
General  Amateur  Stations,  i.  e.,  those  re- 
stricted to  a  transmitting  wave  length  of 
200  meters  and  a  transformer  input  of 
one  kw.  Technical  and  Training  School 
Stations  will  be  licensed  in  a  separate 
class.  If  your  station  is  located  within 
five  nautical  miles  of  a  naval  or  military 
station  it  is  classified  as  a  Restricted 
Amateur  Station,  and  such  stations  are 
limited  to  a  power  imput  of  one-half  kw. 
for  transmission  at  a  wave  length  not 
exceeding  200  meters.  A  few  readers 
may  be  concerned  with  the  other  two 
classes,  Experiment  Stations  for  the  pur- 
pose of  research,  and  Special  Amateur 
Stations  with  the  privilege  of  using  long 
wave  lengths  and  large  power.     Special 
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qualifications  must  be  given,  however, 
and  a  convincing  reason  presented  if  such 
a  license  is  to  be  obtained. 

In  addition  to  a  license  for  your  station 
it  is  necessary  to  have  an  operating  or 
personal  license.  All  licensed  stations 
must  be  under  the  supervision  or  in 
charge  of  a  licensed  person  or  persons 
while  in  use  and  operation.  Of  the  three 
classes  of  operators,  two  may  concern  the 
experimenter. 

The  most  important  is  that  of  an  ama- 
teur operator.  Before  applying  for  a  li- 
cense the  amateur  is  expected  to  read  and 
understand  the  essential  parts  of  the  Ber- 
lin Radiotelegraphic  Convention  and  sec- 
tions 3,  4,  5,  and  7  of  the  act  of  August 
13,  1912.  Copies  of  these  two  publica- 
tions may  be  secured  for  this  purpose 
from  the  radio  inspectors  or  by  address- 
ing the  Commissoner  of  Navigation.  ( Be 
sure  to  state  that  you  want  them  for  this 
purpose,  as  they  are  not  intended  for  pub- 
lic distribution.)  The  regulations  pre- 
pared by  the  Department  of  Commerce 
and  Labor  state:  "The  Department  rec- 
ognizes that  radio  communication  offers 
a  wholesome  form  of  instructive  recrea- 
tion for  amateurs.  At  the  same  time,  its 
use  for  this  purpose  must  observe  strictly 
the  rights  of  others  to  the  uninterrupted 
use  of  apparatus  for  important  public 
and  commercial  purposes.  The  Depart- 
ment will  not  knowingly  issue  a  license 
to  an  amateur  who  does  not  recognize  and 
will  not  obey  this  principle."  In  addition 
to  this  prerequisite,  it  is  necessary  that 
an  applicant  be  a  citizen  of  the  United 
States  or  Porto  Rico  or  a  company  with 
similar  qualifications. 

Amateur  operators  are  classified  into 
two  grades.  To  get  a  first  grade  license, 
the  applicant  must  have  a  sufficient 
knowledge  of  the  adjustment  and  opera- 
tion of  the  apparatus,  and  of  the  regula- 
tions of  the  International  Convention 
and  acts  of  Congress  in  so  far  as  they  re- 
late to  interference  with  other  radio  com- 
munication and  impose  certain  duties  on 
all  grades  of  operators.  It  is  unnecessary 
to  remember  the  other  portions  of  these 


documents  and  a  reading  will  serve  to 
show  the  vital  passages.  The  readers  are 
advised  to  check  off  such  passages  for  ref- 
erence and  study.  The  applicant  must  be 
able  to  transmit  and  receive  in  Continen- 
tal Morse,  but  there  is  no  speed  limita- 
tion. The  readers  should  aim  to  attain  a 
speed  of  at  least  ten  words  a  minute  even 
though  there  is  no  prescribed  regulation 
in  this  respect.  In  order  to  receive  a  first 
grade  license  the  applicant  is  required  to 
take  an  examination.  A  second  grade  li- 
cense is  the  same  as  a  first  grade  one  ex- 
cept that  it  is  issued  where  an  applicant 
can  not  be  examined  or  until  he  can  be 
examined.  Information  regarding  the 
officer  to  apply  to  as  well  as  the  place  of 
examination  should  be  asked  for  at  the 
time  when  you  apply  for  a  license.  Those 
who  are  unable  to  attend  the  examina- 
tions may  be  examined  at  home  later, 
when  the  radio  inspector  makes  a  trip  into 
their  locality.  If  you  are  able  to  satisfy 
the  examining  officer  or  radio  inspector 
that  you  are  qualified  to  hold  a  license 
and  will  conform  to  its  obligations  and  if 
further  you  can  give  reason  for  not  pre- 
senting yourself  for  examination  (as  re- 
mote location  from  examining  place,  etc. ) 
an  actual  examination  may  be  waived. 

Technical  operators  are  classified  into 
experiment  and  instruction  grades.  In 
either  case  a  commercial  first  grade  li- 
cense is  a  requisite  and  must  be  indorsed 
by  the  Secretary  of  Commerce  and  Labor. 
Details  will  be  found  in  the  Regulations 
Governing  Radio  Communication  issued 
by  the  Department  of  Commerce  and  La- 
bor, Bureau  of  Navigation.  (A  part  of 
this  article  is  abridged  from  that  docu- 
ment. ) 

The  license  provides  for  the  taking  of 
an  oath  before  a  notary  public.  This  oath 
is  for  the  preservation  of  secrecy  of  mes- 
sages and  need  not  scare  the  younger 
readers.  A  notary  public  or  officer  au- 
thorized to  administer  qaths  may  lie 
found  in  every  locality  and  in  most  cases 
the  formality  will  be  done  for  you  gratis, 
"just  to  encourage  yon.'-  The  usual  fee 
for  a  notary  is  not  over  50  cents. 
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If  you  are  not  clear  as  to  the  exact 
procedure  for  your  particular  case,  ad- 
dress the  radio  inspector,  if  there  is  one 
near  to  you,  or  else  address  the  Commis- 
sioner of  Navigation.  The  first  thing  to 
do  is  to  write  for  Forms  No.  756  and  757. 
These  forms  are  self  explanatory  and 
should  be  filled  in  as  directed  thereon. 
Further  forms  will  be  sent  to  you  after 
the  filled  in  forms  have  been  received  at 
the  office  from  which  you  obtained  them. 
It  will  also  be  well  to  inquire,  at  the  same 
time,  as  to  the  place  of  examination,  and 
other  points  which  are  pertinent  and  on 
which  you  are  doubtful.  A  request  for 
copies  of  the  act  of  August  13,  1912,  and 
of  the  Berlin  International  Radiotele- 
graphic  Convention,  together  with  a  copy 
of  the  Regulations  Governing  Radio 
Communication  should  also  be  made  at 
the  same  time.  As  the  time  is  short, 
readers'  are  advised  to  do  the  foregoing 
and  file  their  applications  for  licenses 
without  delay.  One  of  the  forms  asks 
for  the  approximate  transmitting  range. 


It  will  be  safe  to  state  this  according  to 
the  rule  of  ten  watts  to  the  mile.  Thus 
a  one-fourth  lew.  station  (250  watts) 
should  be  considered  as  having  a  range  of 
25  miles  as  a  maximum,  a  one-half  kw. 
50  miles  and  so  on.  The  other  items  of 
location,  date,  etc.,  will  be  understood 
without  further  comment.  In  sending  in 
your  forms,  it  is  advisable  to  state 
whether  or  not  you  have  read  the  act  of 
August  13,  1912,  and  the  International 
Convention  provisions,  as  the  regula- 
tions specifically  state  that  amateurs  who 
have  read  these  documents  will  receive 
attention  before  those  who  have  not.  A 
license  will  probably  be  issued  in  about  a 
month  after  the  application  is  in.  The 
readers  are  advised  to  fill  out  the  blank 
forms  carefully  and  to  adhere  to  the  for- 
malities in  order  to  avoid  delay.  Need- 
less to  say,  the  general  observation  given 
in  the  Regulations  Governing  Radio  Com- 
munication should  be  considered.  Cop- 
ies of  letters  to  the  officers  or  Bureau  of 
Navigation  should  be  kept  for  reference. 


Questions  and  Answers  in  Wireless 


Tuning  Coils   (Continued.) 

89.  How  may  the  insulation  of  silk 
or  cotton  covered  wires  fye  removed  to 
allow  contact  between  the  sliders  and  the 
wire? 

One  of  the  best  ways  to  do  this  is  to 
heat  an  old  file  or  a  soldering  iron  and 
pass  it  along  the  wire  coil  where  the  in- 
sulation is  to  be  removed.  The  insula- 
tion will  be  charred  by  the  heat,  and  may 
then  be  removed  by  means  of  a  stiff 
brush. 

90.  Give  dimensions  of  a  good 
straight  coil  tuner. 

Diameter  of  core,  two  inches ;  length 
of  winding,  ten  inches ;  size  of  wire,  No. 
20 ;  insulation  of  wire,  enamel ;  weight  of 
wire,  one-half  pound. 

If  bare  wire  is  used  the  length  of  the 
coil  should  be  increased  to  fourteen 
inches,  and  the  space  between  adjacent 


convolutions  should  be  not  greater  than 
the  diameter  of  a  No.  14  wire. 

91.  Give  diagram  of  connections  for 
single  slide  tuner,  crystal  detector  and 
telephone  receivers. 

See  Fig.  25. 

92.  What  advantage  Jias  a  double 
slide  tuning  coil  over  one  having  a  single 
slide? 

Referring  to  Figs.  25  and  26,  it  will 
be  seen  that  in  the  case  of  the  single  slide 
tuner,  the  aerial-ground  circuit  is  com- 
mon to  that  of  the  detector,  since  the  de- 
tector is  included  in  series  with  this  cir- 
cuit. In  the  case  of  the  double  slide 
tuner,  the  circuit  involving  the  detector 
and  the  condenser  is  almost  independent 
of  the  aerial-ground  circuit,  since  the  for- 
mer circuit  is  connected  to  sliders,  and 
since  therefore  its  inductance  and  capac- 
ity can  be  varied  almost  independently. 
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The  double  slide  tuner  has,  therefore, 
the  advantage  that  the  inductance  and 
capacity  of  the  aerial-ground  and  of  the 
detector-condenser  circuits  can  be  varied 
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FIG.  25.    CONNECTIONS       FIG.    26.    CONNECTIONS 

OF     SINGLE     SLIDE  OF   DOUBLE    SLIDE 

TUNING  COIL  TUNING  COIL 

almost  independently,  and  for  this  reason 
better  tuning  results. 

93.  What  advantage  has  the  three 
slide  tuning  coil  over  one  having  two 
slides? 

Figure  2J,  a  diagram  of  connections 
for  a  three  slide-  tuner,  shows  that  the 
inductance  and  capacity  of  the  two  cir- 
cuits mentioned  in  answer  to  question  92 
can   be   varied   still  more   independently 
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FIG.  27.    CONNECTIONS  OF  THREE  SLIDE  TUNEPv 


than  is  possible  with  a  two  slide  tuner. 
Consequently  very  close  tuning  can  be 
accomplished  with  a  three  slide  tuning 
coil.  By  the  use  of  this  type  of  tuner 
the  author  is  able  to  hear  stations  send- 
ing with  a  one-inch  coil  at  a  distance  of 
one  mile  and  at  the  same  time  to  elimi- 
nate completely  two  high  power  commer- 
cial stations  at  a  distance  of  fourteen 
miles. 

94.  What  advantage  has  a  tuning 
coil  using  switches  instead  of  sliders? 

At  the  point  of  contact  between  a  slider 
and  the  wire  of  the  tuning  coil  there  is 


always  a  certain  amount  of  resistance. 
The  use  of  switches  in  place  of  the  slid- 
ers will  greatly  decrease  this  resistance. 

The  use  of  switches  has  the  disad- 
vantage, however,  that  contact  cannot  be 
made  with  every  turn  of  wire.  The  use 
of  a  variable  condenser  offsets  this  dis- 
advantage to  a  considerable  extent,  how- 
ever, and  we  have  obtained  very  good 
results  with  a  tuner  of  this  type.  Figure 
28  shows  the  method  of  connecting  the 
switches  of  a  double  contact  tuner.  The 
switch  points  should  be  connected  to 
points  of  the  wire  not  more  than  ten 
turns  apart. 

95.     What  is  a  transformer  tuner? 

A  transformer  tuner  is  one  having  two 
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FIG.  28.    CONNECTIONS  OF  DOUBLE  POINT  TUNER 

layers  of  wire.  This  type  of  tuning  coil 
is  also  known  under  the  names  receiving 
transformer,  variable  coupling,  tuner, 
loose  coupled  tuning  coil  and  loose 
coupler. 

The  type  generally  designated  as  a  re- 
ceiving transformer  has  a  primary  and  a 
secondary  winding,  so  arranged  that  the 
secondary  slides  inside  die  primary. 
Figure  29  illustrates  this  tuning  coil. 
The  primary  is  provided  witli  one  slider, 
and  variation  of  the  inductance  of  the 
secondary  is  accomplished  by  means  of  a 
switch. 

96.  Give  dimensions  of  a  good  trans- 
former tuner. 

Primary — 4' J  inches  long,  four  inches 
in  diameter,  wound  with  one  layer  oi 
No.  18  bare  copper  wire;  secondary — 
four    inches     long.     3$  (     inches    OUtside 
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diameter,  wound  with  one  layer  of  No. 
28  double  cotton  covered  magnet  wire. 

The  primary  is  provided  with  one  slid- 
ing contact,  and  variation  of  the  number 
of  turns  of  the  secondary  is  accomplished 
by  means  of  a  six  point  switch.  The 
secondary  is  arranged  to  slide  within  the 


FIG.  29.    VARIABLE  COUPLING  TUNING  COIL 

primary  and  can  be  moved  out  of  it  to  a 
distance  of  seven  inches. 

97.  Compare  the  possible  results  to 
be  obtained  with  a  transformer  tuner 
■with  those  to  be  obtained  with  the  three 
slide  type. 

In  the  three  slide  tuner  the  aerial- 
ground  circuit  and  the  detector  circuit 
are  almost  independent  but  are  included 
in  the  same  wire.  In  the  transformer 
tuner  these  two  circuits  are  entirely  inde- 
pendent, as  the  distance  between  them 
may  be  varied  at  will.  The  transformer 
tuner  is  therefore  more  selective,  which 
is  an  advantage  under  some  conditions. 

The  signals  from  a  distant  station  are 
necessarily  weak,  and  unless  the  receiv- 
ing station  using  a  transformer  tuner 
were  exactly  on  the  tune  of  the  transmit- 
ting station 'it  is  doubtful  that  the  sig- 
nals would  be  heard.  While  the  three 
slide  tuner  is  not  quite  so  selective,  we 
believe  that  it  is  in  many  ways  equal  or 
superior  to  a  transformer  tuner. 

98.  In  a  transformer  tuner  having  a 
slide  on  the  primary,  how  is  it  possible 
to  make  connection  with  any  turn  of  the 
secondary  wire  when  the  secondary  is  en- 
tirely within  the  primary? 

It  will  be  found  that  in  nearly  all  cases 
when  the  secondary  is  in  this  position  it 
will  not  be  necessary  to  vary  the  number 
of  turns  in  use  within  the  primary,  and 
any  variation  which  might  be  of  assist- 
ance  can  be   obtained  by  the   use   of   a 


variable  condenser  in  series  with  the  sec- 
ondary and  the  detector. 

99.  What  advantage  has  stranded 
wire  over  solid  wire  in  the  construction 
of  tuning  coils? 

Stranded  wire  offers  less  resistance  to 
high  frequency  currents  than  does  solid 
wire.  Since  it  is  desirable  to  reduce  all 
resistances  in  the  apparatus  to  a  mini- 
mum, the  use  of  the  former  wire  helps 
to  increase  efficiency. 

100.  What  is  a  variometer? 

This  instrument  (Fig.  30)  consists  of 
two  coils  of  insulated  wire,  suspended  in 
the  same  plane,  and  so  arranged  that  the 
angle  between  them  may  be  varied  from 
zero  degrees  to  180  degrees.  The  vari- 
ometer is  therefore  a  transformer  tuner 
in  which  the  mutual  inductance  may  be 
regulated  by  varying  the  angle  between 
the  two  windings. 

In  one  type  of  variometer  the  windings 
are  not  electrically  connected.  One  end 
of  the  outer  coil,  which  acts  as  the  pri- 


FIG.  30.    VARIOMETER 

mary,  is  connected  to  the  aerial,  and  the 
other  end  is  connected  to  the  ground. 
One  end  of  the  inner  coil,  which  acts  as 
the  secondary,  is  connected  to  the  de- 
tector, the  other  terminal  of  which  is 
connected  to  the  condenser,  which  may 
be  of  either  the  fixed  or  variable  type, 
preferably  the  latter.  The  other  end  of 
the  secondary  coil  is  connected  to  the  re- 
maining terminal  of  the  condenser.  If 
the  variometer  will  not  respond  to  suffi- 
ciently long  wave  lengths,  a  single  slide 
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tuning  coil  may  be  connected  in  series 
with  its  primary  and  the  aerial. 

In  the  second  form  of  variometer  both 
coils  are  wound  in  the  same  direction, 
and  the  outer  terminal  of  the  outer  coil 
is  connected  to  the  outer  terminal  of  the 
inner  coil.  The  detector  may  be  con- 
nected either  in  series  with  the  variom- 
eter and  the  ground,  as  in  the  case  of  a 
single  slide  tuning  coil,  or  across  either 
of  the  windings  in  series  with  a  variable 
condenser. 

A  few  moments'  reflection  will  show 
that  when  the  plane  of  the  inner  coil  co- 
incides with  that  of  the  outer  coil  the 
inductance  of  the  entire  instrument  will 
be  minimum,  since  the  coils  will  act  mag- 
'netically  against  each  other.  When  the 
inner  coil  is  moved  through  an  angle  of 
90  degrees  from  this  position  the  induc- 
tance of  the  instrument  will  be  increased, 
until  when  the  angle  has  become  180  de- 
grees, the  inductance  will  be  maximum. 
It  will  therefore  be  observed  that  a  wide 
range  of  inductance  can  be  obtained  with 
this  instrument. 

The  variometer  gives  very  satisfactory 
results  as  a  tuning  coil,  especially  in  sta- 
tions receiving  from  transmitters  emit- 
ting undamped  waves,  as  very  sharp 
tuning  is  possible. 

101.  Give  dimensions  of  a  good  vari- 
ometer. 

Outside  core — cardboard,  six  inches  in 
diameter;  inside  core — cardboard,  five 
inches  in  diameter;  both  tubes  or  cores 
two  inches  wide.  Each  core  is  wound 
with  one  even  layer  of  No.  24  enameled 
wire  for  a  distance  of  1/4  inch  from  one 
end.  Then  a  space  J/2  inch  wide  is  left, 
continuing  the  wire  to  the  other  side  of 
this  space,  and  the  balance  of  Y\  inch  is 
wound  with  one  even  layer  of  the  wire  as 
before.  About  90  feet  of  wire  will  be 
needed  for  the  inner  coil  and  no  feet 
for  the  outer  coil. 

102.  What  is  an  interference  pre- 
venter? 

One  type  of  interference  preventer 
consists  of  two  tuning  coils,  detector  and 
two    variable    condensers    connected    as 


shown  in  Fig.  31.  The  tuning  coils  may 
be  either  both  of  the  double  slide  type 
or  both  of  the  loose  coupled  type.  A 
combination  of  the  double  slide  tuner  and 
a  loose  coupled  tuner  can  also  be  used. 
Adjustment  is  made  to  ground  the 
energy  received  from  the  interfering  sta- 
tion by  moving  the  ground  slide  of  one 
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tuner.  The  other  slide  of  this  tuner  and 
the  sliders  of  the  other  tuner  are  then 
adjusted  for  the  wave  length  of  the  de- 
sired station. 

103.  What  is  a  pancake   tuner? 

A  pancake  tuner  consists  of  two 
spiral  windings  of  insulated  copper  rib- 
bon which  are  movable  with  respect  to 
each  other  in  a  manner  similar  to  that 
employed  in  the  ordinary  receiving  trans- 
former. The  sliding  contacts  are  ar- 
ranged to  make  connection  with  any 
turn  of  the  ribbon.  The  action  of  this 
tuner  is  similar  to  that  of  the  receiving 
transformer. 

104.  What  is  the  purpose  of  a  helix.' 
The  helix  is  a  transmitting  tuning- 
coil  and  is  used  for  the  same  general  pur- 
pose as  a  receiving  tuning  coil,  to  vary 
the  wave  lengths  of  the  various  circuits 
to  which  it  is  connected,  by  varying  their 
inductances. 

A  helix  may  be  of  the  close  or  loose 
coupled  type.  The  former  has  one  wind- 
ing and  the  latter  two.  A  close  coupled 
helix    (Fig.  32)    may  be  either  a   true 
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helix  in  form  or  may  be  wound  in  a 
spiral  in  one  plane.  The  former  type 
has  the  advantage  that  every  turn  has 
the  same  inductance  and  the  insulation 
between  turns  is  greater.  The  latter 
helix  is  more  compact,  but  the  outer 
turns  have  a  greater  in- 
ductance than  the  inner 
ones,  which  is  a  dis- 
advantage, especially 
when  there  are  two  or 
more  circuits  used. 

The  loose  coupled 
helix  finds  its  main  ap- 
plication in  systems 
emitting  undamped 
waves,  since  in  the  or- 
dinary systems  of  the 
present  time  the  loss  of  energy  due  to  the 
distance  between  the  windings  is  too 
great  for  practical  purposes. 

105.  Give  dimensions  for  a  helix  to 
be  used  with  coils  giving  up  to  four  inch 
sparks  and  transformers  up  to  l/z  kzv. 
capacity. 

Diameter  of  winding — eight  inches  ; 
number  of  turns — 10 ;  size  of  wire — No. 
8 ;  kind  of  wire — copper  or  aluminum 
distance  between  turns — \y%  inches. 

A  helix  for  larger  transformers  up  to 
two  kw.  may  have  a  diameter  of  ten 
inches  and  be  wound  with  No.  6  or  4 
copper  wire,  all  other  dimensions  remain- 
ing the  same. 

Directory  of  Wireless  Clubs 

This  directory  of  amateur  wireless  clubs  and 
associations  will  be  published  quarterly.  When 
a  new  club  is  formed  the  names  of  the  officers, 
also  the  street  address  of  the  secretary,  should 
be  forwarded  to  us  at  once.  Any  changes  that 
should  be  made  in  the  directory,  when  desig- 
nated by  an  official  of  a  club,  will  be  made  in 
the  next  issue  after  receipt  of  such  advice. 


Aerogram  Club. — J.  Stedman,  President;  A. 
Hay  ward  Carr,  Chairman  Board  of  Directors; 
Albert  S.  Hayward,  Treasurer;  Donald  P. 
Thurston,  Secretary;  Walter  B.  Clarke,  17  May 
St.,  Newport,  R.  I.,  Corresponding  Secretary. 

Aerograph  Club  of  Richmond,  Ind. — H.  J. 
Trueblood,  President;  Richard  Gatzek,  Vice 
President;  James  Pardieck,  320  South  8th  St., 
Richmond,  Ind.,  Secretary. 

Aero  Wireless  Club. — A.  Garland,  President; 
W.  Ladley,  Vice  President;  D.  Beard,  Napa, 
Calif.,    Secretary  and  Treasurer. 

Allegheny  County  (Pa.)  Wireless  Association. 
— Arthur  O.  Davis,  President;  Theodore  D.  Rich- 
ards, Vice  President;  James  Seaman, 
Pa.,  Secretary  and  Treasurer. 


Alpha  Wireless  Association. — L.  L.  Martm, 
President;  F.  A.  Schaeffer,  Vice  President;  G.  P. 
Girton,  Box  57,  Valparaiso,  Ind.,  Secretary  and 
Treasurer. 

Amateur  Wireless  Association  of  Schenectady, 
N.  Y.— D.  F.  Crawford,  President;  L.  Beebe, 
Vice  President;  C.  Wright,  Treasurer;  L.  S.  Up- 
hoff,  122  Ave.  "B,"  Schenectady,  N.  Y.,  Secre- 
tary. 

Amateur  Wireless  Club  of  Geneva  (N.  Y.).— 
H.  B.  Graves,  Jr.,  President;  C.  Hartman,  Vice 
President;  L.  Reid,  Treasurer;  Benj.  Merry,  148 
William  St.,  Geneva,  N.  Y.,  Secretary. 

Arkansas  Wireless  Association. — G.  A.  Rauch, 
President;  Edward  Vaughn,  2622  State  St.,  Lit- 
tle Rock,  Ark.,  Secretary  and  Treasurer. 

Berkshire  Wireless  Club. — Warren  A.  Ford, 
President;  William  Yarkee,  Vice  President; 
Charles  Hodecker,  Treasurer;  Jas.  H.  Ferguson, 
18  Dean  St.,  Adams,  Mass.,   Secretary. 

Canadian  Central  Wireless  Club. — Alexander 
Poison,  President;  Stuart  Scorer,  Vice  Presi- 
dent; Benj.  Lazarus,  P.  O.  Box  1115,  Winnepeg, 
Manitoba,  Can.,   Secretary  and  Treasurer. 

Cardinal  Wireless  Club. — K.  Walthers,  Presi- 
dent; F.  Dannenfelser,  Vice  President;  Miss  A. 
Peterson,  South  Division  High  School,  Milwau- 
kee, Wis.,  Secretary. 

Chester  Hill  Wireless  Club. — Waller  Morgan, 
President;  Richard  D.  Zucker,  46  Clinton  Place, 
Mt.  Vernon,  N.  Y.,  Secretary  and  Treasurer. 

Chicago  Wireless  Association. — F.  V.  W.  Re- 
Qua,  President;  S.  W.  Wooster,  Vice  President; 
C.  Stone,  Treasurer;  F.  D.  Northland,  Secretary; 
R.  P.  Bradley,  441 S  South  Wabash  Ave.,  Chi- 
cago, 111.,   Corresponding  Secretary. 

Co-itesville  Radio  Telegraphy  Association. — 
Charles  Mellin,  President;  Ira  Laird,  Vice  Presi- 
dent; Raymond  C.  Newlin,  Treasurer;  Geo.  H. 
Newlin,  326  Charles  St.,  Coatesville,  Pa.,  Sec- 
retary. 

Colorado  Wireless  Association. — William  Caw- 
ley,  President;  Thomas  Bkren,  Vice  President; 
W.  F.  Lapham,  1545  Milwaukee  St.,  Denver, 
Colo.,   Secretary-Treasurer. 

Custer  Wireless  Club.— Franklin  Webber, 
President;  Fred  Cross,  Vice  President;  Oakley 
Ashton,  Treasurer;  Walter  Maynes,  438  Custer 
Ave.,  Los  Angeles,   Cal.,   Secretary. 

De  Kalb  Radio-Transmission  Association. — 
Bruce  Lundberg,  President;  Walter  Bergen- 
dorf,  Vice  President;  De  Esten  Snow,  Treas- 
urer; Bayard  Clark,  205  Augusta  Ave.,  De 
Kalb,  111.,  Secretary. 

Electro  Mechanical  Association  of  Columbus, 
Ohio. — Howard  Meyer,  President;  Robert  Poole, 
Vice  President;  Stephen  Davis,  Treasurer;  John 
Dolby,  512  W.  State  St.,  Columbus,  Ohio,  Sec- 
retary. 

Fargo  Wireless  Association. — Kenneth  Hance, 
President;  John  Bathrick,  Vice  President;  Earl 
C.  Reineke,  518  9th  St.,  Fargo,  N.  D.,  Secre- 
tary. 

Forest  Park  School  Wireless  Club. — W.  S. 
Robinson,  Jr.,  President;  William  Crawford, 
R.  F.  D.  No.  1,  Springfield,  Mass.,  Secretary. 

Frontier  WTireless  Club.— Franklin  J.  Kidd, 
Jr.,  President;  A.  Donald  Allerbury,  1034  Elm- 
wood  Ave..  Buffalo,  N.  Y.,  Secretary-Treasurer. 
Fruitvale  Wireless  Club. —  Jos.  C.  Brewer, 
President;  Abner  Scoville,  Vice  President;  Al- 
win  Karner,  1612  35th  St.,  Oakland,  Calif., 
Secretary. 

Geneva  Wireless  Club. — Charles  B.  Hartman, 
President;  Charles  Smith,  Vice  President; 
Benjamin  Merry,  Treasurer;  Henry  B.  Graves, 
Jr.,  448  Castle  St.,  Geneva,  N.  Y.,  Secretary. 

Gramercy  Wireless  Club. — James  Piatt,  Pres- 
ident; John  Gebhard,  Vice  President;  John 
Diehl,  Treasurer;  John  Jordan,  219  East  23d 
St.,  New  York,   N.  Y.,   Secretary. 

Granby  High  School  Electricity  Club. — Harold 
Taylor,  President;  Stuart  Bliss,  Vice  President; 
Eastman  Smith,  Granby,  Mass.,  Secretary- 
Treasurer. 

Greenfield  Wireless  Association. — Edward  M. 
Wolfe,  President  and  Corresponding  Secretary, 
4125  Haldane  St.,  Pittsburgh,  Pa. 
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Hannibal  (Mo.)  Amateur  Wireless  Club. — 
Charles  A.  Cruickshank,  President;  J.  C.  Row- 
land, Vice  President;  William  Youse,  Treas- 
urer; G.  G.  Owens,  1306  Hill  St.,  Hannibal, 
Mo.,  Secretary. 

Harriman  Wireless  Association. — Oswald  L. 
Fillmore,  President;  Everett  R.  Parish,  801 
Clinton  St.,  Harriman,  Tenn.,   Secretary. 

Haverhill  (Mass.)  Wireless  Association. — 
Riedel  G.  Sprague,  President-;  Charles  Farring- 
ton,  Vice  President;  Leon  R.  Westbrook, 
Haverhill,  Mass.,  Secretary  and  Treasurer. 

Hobart  Wireless  Association. — Asa  Bullock, 
President;  Charles  Clifford,  Hobart,  Ind.,  Secre- 
tary. 

Independence  Wireless  Association. — Boyce 
Miller,  President;  Ralph  Elliott,  Secretary;  Jo- 
seph Mahan,  214  South  Sixth  St.,  Independence, 
Kan.,  Vice  President. 

Independent  Wireless  Transmission  Co. — Har- 
lan A.  Eveleth,  72  Gray  St.,  Arlington,  Mass., 
Secretary. 

Jonesville  Wireless  Association. — Frederic 
Wetmore,  President;  Webb  Virmylia,  Vice  Pres- 
ident; Richard  Hawkins,  Treasurer;  Merritt 
Green,  Lock  Box  82,  Jonesville,  Mich.,  Secretary 

Killington  Radio  Club  of  Rutland,  Vermont. — 
John  L.  Copps,  President;  Howard  Crane,  Vice 
President;  W.  R.  Canty,  Rutland,  Vt.,  Sec- 
retary. 

Lake  View  Wireless  Club. — E.  M.  Fickett, 
President;  R.  Ludwig,  Treasurer;  R.  F.  Becker, 
1439  Winona  Ave.,  Chicago,  111.,  Secretary. 

Lane  Technical  High  School  Club.— B.  C.  Li- 
zenby,  President;  C.  I.  Gringrich,  Vice  President; 
C.  H.  Stone,  Treasurer;  J.  Simon,  Secretary; 
R.  R.  Traub,  Lane  Technical  High  School,  Chi- 
cago, 111.,  Corresponding  Secretary. 

Lexington  Aerogram  Company. — Roger  H. 
Preston,  President;  Francis  Dean,  Vice  Presi- 
dent; Charles  Young,  5  Warren  St.,  Lexington, 
Mass.,  Secretary. 

Long  Beach  Radio  Research  Club. — Bernard 
Williams,  555  E.  Seaside  Bvd.,  Long  Beach, 
Calif.,  Secretary. 

Manchester,  (N.  H.)  Radio  Club. — Homer  B. 
Lincoln,  President;  Clarence  Campbell,  Vice 
President;  Elmer  Cutts,  Treasurer;  Earle  Free- 
man, 759  Pine  St.,  Manchester,  N.  H,  Secretary. 

Minneapolis  Wireless  Club. — F.  D.  Gage,  Pres- 
ident; John  L.  Ewart,  Minneapolis,  Kans.,  Sec- 
retary. 

New  Haven  Wireless  Association. — Roy  E. 
Wilmot,  President;  Arthur  P.  Seeley,  Vice  Pres- 
ident; Russell  O'Connor,  27  Vernon  St.,  New 
Haven,  Conn.,   Secretary  and  Treasurer. 

New  Thomson  Wireless  Club. — T.  Frank  Ed- 
wards, President;  C.  D.  Fitzgerald,  Vice  Presi- 
dent; Edward  M.  Fleming,  care  the  New  Thom- 
son, Kane,  Pa.,  Secretary. 

Non-interference  Wireless  Association  of 
America. — Melville  S.  Farr,  President;  Albert 
E.  Snow,  Treasurer;  Gerald  E.  Travis,  1062 
Saratoga  St.,  East  Boston,   Secretary. 

Northwestern  Wireless  Association  of  Chi- 
cago.— Rolf  Rolfson,  President;  H.  Kunde, 
Treasurer;  Edw.  G.  Egloff,  2729  Noble  Ave., 
Chicago,  111.,  Recording  Secretary. 

Oakland  Wireless  Club. — H.  Montag,  Presi- 
dent; W.  L.  Walker,  Treasurer;  W.  R.  Sibbert, 
916  Chester  St.,  Oakland,  Calif.,  Secretary. 

Oklahoma  State  Wireless  Association.— T.  E. 
Reid,  President;  G.  O.  Sutton,  Vice  President; 
Ralph  Jones,  Box  1448,  Muskogee,  Okla.,  Sec- 
retary and  Treasurer. 

Oregon  State  Wireless  Association. — Charles 
Austin,  President;  Joyce  Kelly,  Recording  Sec- 
retary; Edward  Murray,  Sergeant-at-Arms; 
Clarence  Bischoff,  Lents,  Ore.,  Treasurer  and 
Corresponding   Secretary. 

Peterboro  Wireless  Club. — G.  B.  Powell,  Pres- 
ident; C.  V.  Miller,  Vice  President;  E.  W.  Oke, 
263  Engleburn  Ave.,  Peterboro,  Ontario,  Can., 
Secretary  and  Treasurer. 

Plaza  Wireless  Club.— Paul  Elliott,  President; 
Myron  Hanover,  156  10.  (,6th  St.,  New  York, 
N.   Y.,   Secretary  and  Treasurer. 

Pueblo  Wireless  Club.— L.  R.  Finke,  Presi- 
dent; B.  C.  Howe,  Treasurer;  K.  C.  Hermann, 
100  Board  of  Trade,  Pueblo,  Colo.,  Secretary. 


Radio-Signal  Club  of  Chicago.— W.  E.  White, 
President;  G.  C.  Schade,  Vice  President;  F.  H. 
McCarthy,  2113  Washington  Bvd.,  Chicago,  111., 
Secretary  and  Treasurer. 

Rockland  County  Radio  Wireless  Association. 
— M.  V.  Bryant,  President;  H.  I.  Sprott,  Treas- 
urer;   P.   Haeselbarth,    Nyak,    N.   Y.,    Secretary. 

Roslindale  (Mass.)  Wireless  Association.— -O. 
Gilus,  President;  E.  T.  McKay,  Treasurer;  Fred 
C.  Fruth,  962  South  St.,  Roslindale,  Mass.,  Sec- 
retary. 

Sacramento  Wireless  Signal  Club. — E.  Rack- 
liff,  President;  J.  Murray,  Vice  President;  G. 
Banvard,  Treasurer;  W.  E.  Totten,  1524  "M" 
St.,  Sacramento,  Calif.,   Secretary. 

Santa  Cruz  Wireless  Association. — Orville 
Johnson,  President;  Harold  E.  Sentor,  184  Wal- 
nut Ave.,  Santa  Cruz,  Calif.,  Secretary  and 
Treasurer. 

Seneca  Electrical  Club.— Neil  A.  Stillman, 
President;  Maurice  P.  Whitney,  Vice  President; 
Harold  Server,  Treasurer;  Howard  Donnelly, 
R.  F.  D.  1,  Geneva,  N.  Y.,  Secretary. 

Southeastern  Indiana  Wireless  Association. — 
R.  F.  Vanter,  President;  D.  C.  Cox,  Vice  Presi- 
dent and  Treasurer;  H.  Hitz,  Fairmont,  Mad- 
ison, Ind.,  Corresponding  Secretary. 

Southern  Wireless  Association. — B.  Oppen- 
heim,  President;  P.  Gernsbacher,  1435  Henry 
Clay  Ave.,  New  Orleans,  La.,  Secretary  and 
Treasurer. 

Springfield  (Mass.)  Wireless  Association. — 
A.  C.  Gravel,  President;  C.  K.  Seely,  Vice  Pres- 
ident and  Treasurer;  D.  W.  Martenson,  Secre- 
tary; Club  Rooms,  323  King  St.,  Springfield, 
Mass. 

Spring  Hill  Amateur  Wireless  Association. — 
R.  D.  Thiery,  President;  H.  P.  Hood,  2nd,  2 
Benton  Road,  Somerville,  Mass.,  Secretary  and 
Treasurer. 

St.  Paul  Wireless  Club. — E.  C.  Estes,  Presi- 
dent; W.  P.  Husby,  Vice  President;  T.  J.  Tay- 
lor, Treasurer;  L.  R.  Moore,  1911  Ashland  Ave., 
St.  Paul,  Minn.,  Secretary. 

Tri-State  Wireless  Association. — C.  B.  DeLa- 
Hunt,  President;  O.  F.  Lyons,  Vice  President; 
T.  J.  M.  Daly,  Treasurer;  C.  J.  Cowan,  Memphis, 
Tenn.,  Secretary. 

Waterbury  Wireless  Association. — Arthur  E. 
Hapeman,  President;  Walter  Lowell,  Treasurer; 
H.  M.  Rogers,  Jr.,  65  Elizabeth  St.,  Waterbury, 
Conn.,  Secretary. 

Wireless  Association  of  British  Columbia. — 
Clifford  C.  Watson,  President;  J.  Arnott,  Vice 
1'resident;  E.  Kelly,  Treasurer;  H.  J.  Bothel, 
300  Fourteenth  Ave.  E.,  Vancouver,  B.  C,  Cor- 
responding Secretary. 

Wireless  Association  of  Canada. — W.  Fowler, 
President;  E.  G.  Lunn,  Vice  President;  W.  C. 
Schuur,  Secretary  and  Treasurer. 

Wireless  Association  of  Fort  Wayne. — Adolph 
Rose,  1326  E.  Wayne  St.,  Fort  Wayne,  Ind., 
President  and  Secretary- 
Wireless  Association  of  Montana. — Roy  Tvsel. 
President;  Elliot  Gillie,  Vice  President:  Harold 
Satter,  309  South  Ohio  St.,  Butte,  Mont.,  Secre- 
tary. 

Wireless  Association  of  Savannah. — P.  C. 
Hangs,  President;  A.  A.  Funk.  Vice  President: 
H.  Jenkins,  Treasurer;  I,.  H.  Cole,  Cor.  Liberty 
and  Price  Sis.,  Savannah,  Ga.,   Secretary. 

Wireless  Club  of  Baltimore. — Harry  Richards, 
President;  William  rules,  Vice  President;  Curtis 
Garret,  Treasurer;  Winters  Jones,  7"»  Mon- 
roe St.,  Baltimore,  Md.,   Secretary. 

Wireless  Club  of  the  Shortrldge  High  School. 
—Robert  C.  Sehimmel,  2220  X.  IVnn  St.,  Indi- 
anapolis, Ind..  1'resident;  Ceorge  K.  I'opp,  Vice 
President;  I  !e  ya  id  l'.rill,  Treasurer;  Oliver  Ham- 
ilton,   Secretary. 

Y.  M.  C.  A.  Wireless  Club  of  Williamsport, 
Pa. — Lewis  Holtzinger,  President:  Christian 
Cupp,      Vice      President;      Robert      Templeman, 

Treasurer;    Lester   Lighten,    'J  I  1    W.    Illi   St..    Wil- 
liamsport,   Pa.,    Secretary. 

Zanesvllle  win  less  Association.  Charles  S 
Shryock,    President;    Rudolph    C     Kamphausen, 

L06     South     Seventh     St..     Zanesville.     Ohio,     Set 
retary-Treasuier. 
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Construction  of  a  50  Watt  Dynamo 


BY  CHARLES  F.  FRAASA 


PART  II.— ARMATURE,  COMMUTATOR, 
BRUSHES,  FIELD  AND  ARMATURE  WIND- 
INGS,  ETC. 

The  construction  of  the  armature  and 
shaft,  Figs.  8,  9,  10  and  1 1,  is  as  fol- 
lows :  center  an  Sy  inch  piece  of  Y% 
inch  steel  rod,  and  turn  down  the  ends 
for  a  distance  of  2  3/16  inches  from 
one  end  and  1  13/16  inches  on  the  other 
end  to  a  diameter  of  y2  inch.  Thread 
the  center  portion  for  a  distance  of  1^2 
inches  from  each  end,  eleven  -  threads 
per  inch,  as  shown  in  Fig.  8.  Then 
from  some  iron  or  steel,  turn  two  pieces 
as  dimensioned  in  Fig.  9.  The  central 
hole  is  bored  y2  inch  in  diameter,  and 
threaded  with  a  y  inch  eleven  thread 
tap. 

Cut  up  enough  2%  inch  pieces  of  No. 
27  gauge  sheet  steel  to  make  a  stack 
I  j^  inches  thick  when  compressed. 
Clamp  them  to  a  drill  press  and  drill  a 
Y%  inch  hole  through  the  center.  Put 
the  disks  on  the  shaft  and  turn  on  the 
nuts,  Fig.  9.  Locate  the  twelve  equally 
spaced  slots,  Fig.  12,  and  center  punch. 
These  slots  are  drilled  with  a  y  inch 
drill.  When  the  holes  are  drilled  put 
some  y  inch  dowels  or  iron  bolts 
through  them  and  mounting  the  shaft 
between  the  lathe  centers  turn  down  the 
core  to  2*y2  inches  in  diameter.  The 
slots  are  then  cut  open  with  a  hack 
saw,  two  or  three  blades  being  mounted 
in  the  frame  to  secure  the  right  width 
of  slot  opening. 

While  the  core  and  shaft  are  still  in 
the  lathe  turn  down  the  ends  of  the  shaft 


to  the  dimensions  given  in  Fig.  8,  and 
thread  the  y  inch  portion  twelve  threads 
per  inch  for  the  commutator  lock  nut. 
The  assembled  armature  should  then 
appear  as  in  Fig.  11. 

The  commutator  (A),  Fig.  12,  is 
composed  of  a  number  of  copper  seg- 
ments insulated  by  mica  and  held 
together  by  the  two  iron  rings  (B)  and 
(C)  and  a  lock  nut  (D).  The  segments 
(E)  are  made  from  a  copper  casting, 
or,  better,  a  copper  forging  about  1% 
inches  in  diameter  and  one  inch  long. 
The  copper  forging  is  chucked  and 
rough  turned  to  within  1/16  inch  of  the 
required  size,  and  then  the  circumfer- 
ence is  divided  into  twelve  equal  parts. 
The  hole  through  the  center  should  be 
bored  to  y  inch  in  diameter.  Mount 
the  copper  ring  on  a  mandrel,  and  with 
a  thin  screw  slotting  tool,  cut  along  the 
division  marks  to  within  1/16  inch  of 
cutting  through.  From  some  sheet  mica, 
split  twelve  sheets  as  thick  as  the  slit- 
ting saw  which  cut  the  slots  in  the  com- 
mutator and  insert  them  in  the  slots. 
Use  a  micrometer  in  this  operation  if 
available.  If  the  mica  is  too  thick  scale 
it  off  to  the  right  thickness.  Each  piece 
of  mica  as  inserted  should  be  dipped  in 
shellac.  Mount  the  commutator  on  the 
mandrel  again,  and  turn  off  the  pro- 
jecting mica.  Turn  up  a  ring  of  iron 
(F),  Fig.  12,  iy  inches  internal  diam- 
eter and  2^4  inches  in  external  diameter. 
Drill  twelve  equally  spaced  holes  around 
the  circumference  of  this  ring  with  a 
No.  29  drill,  and  tap  with  a  3/16  inch 
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ARMATURE,  SHAFT  AND  COMMUTATOR 

24  thread  tap.  Into  these  holes  screw 
twelve  3/16  inch  screws  (G),  and  when 
the  commutator  is  dry,  put  the  ring  over 
it  and  turn  the  screws  down  tightly. 
The  ring  may  then  be  chucked  in  the 
lathe  for  boring  the  inside  and  turning 
the  ends  of  the  commutator.  After  the 
1/16  inch  of  metal  remaining  around 
the  hole  has  been  bored  away,  the 
screws  should  be  tightened  up  before  the 
boring  and  turning   is  completed. 

The  rings  (A)  and  (B),  Fig.  13,  and 
the  nut  (D),  Fig.  12,  are  turned  from 
iron.  The  nut  is  bored  25/64  inch  in 
diameter,  and  tapped  twelve  threads  per 
inch  with  a  yf2i  inch  tap. 

Scale  off  some  mica  very  thin  and 
cover  the  surfaces  of 
the  rings  (A)  and  (B), 
Fig.  13,  which  touch  the 
commutator  using  a 
liberal  amount  of  thin 
shellac.  When  they  are 
dry,  put  the  ring  (A) 
on  the  shaft  up  against 
the  shoulder,  and  wrap 
a  piece  of  mica  about  y2 
inch  wide  on  the  shaft, 
varnishing  it  well  with 
shellac.  Then  put  the 
commutator  on  and  the 
other  ring  (B),  and 
screw  up  the  nut  (C). 
Test      the      commutator 


for    grounds    with    test 
leads  connected  in  series 
with  a  no  volt  lamp.  If 
a   ground   is    found   be- 
tween   the    commutator 
and    the    shaft,    the    in- 
sulation    is    faulty    and 
should      be      improved. 
Direct    the    flame    of    a 
blow  pot  on  the  commu- 
tator   to    bake    it.      The 
shellac  will  boil  out  and 
the  screws  and  the  nut 
should     be     turned     up 
tighter.  When  the  shel- 
lac is  baked  out,  remove 
the  ring  and  turn  down 
the    outside    of    the    commutator.      The 
raised    ring    (H),    Fig.    12,    around    the 
commutator     is     for     the     connections. 
Twelve    slots    (I)    about    ~%    inch    deep 
should  be  cut  in  this  ring,   one  in  the 
center  of  each  segment. 

The  brushes  are  composed  of  several 
leaves  of  thin  spring  copper  or  brass 
soldered  together  at  one  end.  For  the 
two  ampere  machine  use  two  leaves  of 
No.  24,  y2i  inch  wide,  and  for  the  five 
ampere  machine,  four  leaves.  The 
brushes  are  mounted  in  slots  cut  in  the 
brush  holder  studs  (C),  Fig.  3  (Part  I.) 
Nut  (D),  Fig.  3,  binds  the  brush  in  place. 
To  vary  the  tension  of  the  brushes, 
loosen  nut  (E),  and  rotate  the  stud  un- 
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til  the  brush  bears  on  the  commutator 
with  the  proper  tension  and  tighten  up 
the  nut  (E)  again.  The  slot  in  the 
brush  holder  stud  should  be  wide  enough 
to  receive  the  brush.  The  leads  to  the 
brushes  connect  to  the  terminals  (G), 
to  which  they  are  soldered.  These  ter- 
minals are  placed  between  the  two  nuts 
(H)  and  (I).  The  end  of  the  brush 
should  be  filed  or  ground  to  fit  the  cur- 
vature of  the  commutator.  When  mount- 
ing the  brush  holder  studs,  wrap  a  piece 
of  1/32  inch  fiber  around  the  stud  where 
it  goes  through  the  hole  in  the  brush 
holder,  and  put  a  fiber  washer  under  the 
nuts  (E)  and  (H). 

The  field  coils  are  wound  in  the  form, 
Fig.  14,  and  bent  to  the  curvature  of 
the  field  magnet  by  clamping  between 
two  blocks  turned  to  the  same  curvature 
as  the  inside  of  the  field  ring.  When  the 
coil  has  been  wound,  slip  a  string 
through  the  four  saw  slots  in  the  form 
and  tie  the  coil  tightly.  Remove  the  coil 
from  the  form  and  dip  in  thin  shellac 
and  bake  well  in  an  oven,  then  wind  a 
layer  or  two  of  tape  over  the  whole  coil. 
The  terminals  of  each  coil  should  be 
soldered  to  flexible  lamp  cord  for  con- 
nection leads. 

The  shunt  windings  are  as  follows : 
25  volts  two  amperes,  1714  turns,  857 
per  pole  of  No.  25  d.c.c. ;  ten  volts  five 
amperes,  686  turns,  343  per  pole  of  No. 
21  d.c.c. 

The  series  windings  are :  25  volts 
two  amperes,  344  turns,  172  per  pole  of 
No.  18  d.c.c. ;  ten  volts  five  amperes,  138 
turns,  69  per  pole  of  No.  14  d.c.c. 

Wind  both  coils  in  the  same  direction, 
and  the  connections  will  be  made  more 
convenient. 

The  slots  and  the  armature  will  have 
to  be  insulated  before  winding.  On 
each  side  of  the  armature  wrap  several 
layers  of  shellacked  paper  or  muslin,  for 
a  distance  of  about  one  inch.  Cut  a 
number  of  disks  of  insulation  about 
three  inches  in  diameter,  and  glue  them 
to  the  heads  of  the  armature  with  thin 
shellac.     When  this  dries,  trim  the  in- 


sulation off  around  the  periphery  and 
from  over  the  slot  ends.  Twelve  pieces 
of  1/32  inch  fiber  should  then  be  folded, 
and  inserted  in  the  slots.  These  troughs 
should  stick  out  on  the  ends  of  the  arma- 
ture for  about  }i  inch,  so  that  the  wind- 
ing will  have  no  possible  chance  to  be 
cut  by  the  core. 

The  shunt  armature  windings  are  25 
volts  two  amperes,  72  turns  No.  22,  per 
slot,  36  per  coil ;  ten  volts  five  amperes, 
28  turns  No.  19  per  slot,  fourteen  per 
coil.  The  series  windings  are :  25 
volts  two  amperes,  90  turns  of  No.  24 
per  slot,  45  per  coil ;  and  ten  volts  five 
amperes, v  36  turns  per  slot  of  No.  20, 
eighteen  per  coil,  all  double  cotton  cov- 
ered magnet  wire. 

Fig.  15  illustrates  the  armature  wind- 
ing. Two  coils  are  wound  in  each  slot, 
making  a  total  of  twelve  coils.  The 
coils  may  be  wound  each  from  a  sepa- 
rate piece  of  wire,  but  when  wound  this 
way,  some  confusion  of  ends  results, 
making  the  connections  to  the  commuta- 
tor rather  confusing  to  the  beginner.  A 
better  method  is  to  wind  each  slot  half 
full  and  leave  out  a  loop  at  the  slot  be- 
fore winding  the  next  coil.  The  coils  are 
wound  in  slots  diametrically  opposite, 
coil  1  being  wound  in  slots  1  and  7 ;  coil 
2  in  slots  2  and  8;  coil  3  in  slots  3  and 
9 ;  coil  4  in  slots  4  and  10 ;  coil  5  in 
slots  5  and  11 ;  coil  6  in  slots  6  and  12; 
coil  7  in  slots  7  and  1 ;  coil  8  in  slots  8 
and  2 ;  coil  9  in  slots  9  and  3 ;  coil  10 
in  slots  10  and  4;  coil  11  in  slots  11  and 
5  ;  coil  12  in  slots  12  and  6.  The  slots 
will  then  be  found  to  contain  the  con- 
ductors of  two  coils,  and  there  will  be 
twelve  loops  sticking  out  from  the  sides 
of  the  slots.  Test  for  grounds,  and  ap- 
ply a  liberal  coat  of  shellac.  The  wind- 
ing must  be  carefully  done,  to  get  the 
correct  number  of  turns  in  each  slot. 
If  there  is  any  space  left  in  the  top  of 
the  slot,  put  a  wooden  strip  in  it  to  pre- 
vent the  wires  pulling  out  when  the 
armature  is  running,  or  wedge  a  thin 
strip  of  fiber  or  wood  in  the  saw  cuts 
which  open  the  slots,  and  shellac  well. 
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The  whole  armature  should  then  be 
baked. 

The  connections  to  the  commutator 
are  simple.  Each  loop  is  brought 
straight  out  from  the  slot  to  the  com- 
mutator segment,  and  soldered  in  the 
slot  provided  for  it. 

When  the  armature  is  wound  and  con- 
nected, we  are  ready  to  assemble  the 
dynamo.  It  will  be  noted  that  the  field 
coils  are  wound  large  enough  to  go  over 
the  pole  piece  tips.  The  core  should  be 
built  up  with  fiber  or  paper  and  wrapped 
with  tape  to  the  inside  dimensions  of 
the  field  coil.  Secure  a  thin  piece  of 
fiber  to  the  inside  of  the  field  ring 
around  the  core  to  insulate  the  field 
ring  from  the  coil.  Then  slip  the  field 
coils  in  place  and  connect  the  end  of 
the  one  coil  to  the  end  of  the  other. 
When  the  current  flows  through  the  field 
coils,  it  will  flow  in  opposite  directions* 
around  the  poles,  making  one  a  north 
pole  and  the  other  a  south  pole. 

The  connections  of  the  armature  and 
field  for  series  and  shunt  excitation  are 
shown  in  Fig.  16.  In  the  series  field 
the  total  armature  current  flows  through 
the  field  while  in  the  shunt  only  a  frac- 
tion of  the  armature  current  flows 
through  the  field,  since  it  is  a  compara- 
tively high  resistance  connected  in  shunt 
with  the  armature.  The  terminal  bind- 
ing posts  are  turned  from  brass  and 
should  be  insulated  from  the  field  cast- 
ing by  a  fiber  bushing,  and  fiber 
washers. 

An  inch  pulley  having  a  one  inch 
crowned  face  is  recommended,  though 
a  grooved  pulley  and  a  }&  inch  round 
belt  may  be  used. 

When  starting  the  dynamo  for  the 
first  time,  the  fields  should  be  mag- 
netized by  a  battery.  The  cast  steel  field 
magnet  will  then  retain  sufficient  mag- 
netism to  enable  it  to  start  generating. 
It  would  be  best  to  try  it  first  as  a  mo- 
tor to  sec  if  all  connections  are  properly 
made.  There  will  then  be  a  residual 
magnetism  in  the  field  casting  and  it  will 
not  be  necessary  to  magnetize  it.     1  f  it 


runs  as  a  motor,  try  it  as  a  dynamo. 
The  brushes  should  be  somewhere  be- 
tween the  tips  of  the  pole  pieces  on 
opposite  sides  of  the  commutator.  With 
a  voltmeter  in  circuit,  speed  the  machine 
up  to  its  rated  speed  and  shift  the 
brushes  back  and  forth  until  a  position 
of  highest  voltage  and  least  sparkling 
is  found.  This  will  be  the  running  po- 
sition of  the  brushes  when  running  as 
a  dynamo. 

With  the  machine  running  as  a  dynamo 
the  brushes  are  always  given  a  little  lead 
in  the  direction  of  rotation,  but  when 
running  as  a  motor  they  should  be  given 
a  little  lead  in  the  opposite  direction. 


To  Make  Bell  Strike  the  Hours 

It  was  necessary  that  I  arrange  to  have 
a  bell  at  a  distance  from  a  clock  strike  the 
hours  at  the  same  time  as  the  clock. 

The  gong  of  the  clock  was  connected 
to  one  wire  and  the  hammer  to  another. 
These  two  wires  were  attached  to  bat- 


BELL  THAT  STRIKES  THE  HOURS 

teries  and  run  to  the  distant  bell  as  shown. 
As  the  gong  o\  the  clock  was  insulated 
by  being  mounted  on  the  wooden  back, 
the  hammer  closed  the  circuit  with  each 
stroke.  A  single  stroke  bell  is  best  but 
a  vibrating  bell  may  be  used. — J.  l>. 
Wood. 
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Tool  Chest  Lock  and  Alarm 

As  a  safeguard  against  thieving  an  in- 
genious mechanic  has  equipped  his  tool 
chest  with  a  combination  electric  lock 
and  alarm. 

An  electric  door  opener,  such  as  is  now 
employed  to  open  doors  from  remote 
points,  is  fitted  to  the  lid  of  the  chest  and 


»»♦  +  » 


COMBINATION   CIR- 
CUITS  FOR   LOCK 
AND   ALARM 


serves  as  a  lock.  With  this  device,  when 
bought  from  the  dealer,  is  also  furnished 
a  stiff  spring,  designed  to  fit  into  the 
jamb  of  the  door.  This  does  the  duty  of 
forcing  the  door  open  when  the  electric 
lock,  or  door  opener,  is  operated.  In  the 
present  case  the  spring  is  attached  to  the 
chest  and  exerts  an  upward  pressure 
against  the  lid. 

On  the  lid  of  the  chest  the  designer's 
nitials  are  formed  with  brass  upholster- 
ng  nails  placed  about  an  eighth  of  an 
nch  apart.  These  are  connected — on 
their  points  on  the  inside  of  the  lid — in 
a  dry  battery  circuit  with  the  lock  and  a 
bell,  as  shown  in  the  illustration.  A  cir- 
cular hole,  protected  by  small  iron  bars, 
is  made  in  the  back  of  the  chest  near  the 
bell,  to  convey  the  alarm  more  clearly. 
Brass  hinges  connect  the  wires  where 
the  current  is  carried  across  the  lid  from 
the  battery  in  the  chest. 

Closing  points  (A)  and  (B)  and 
points   (C)   and   (D)   releases  the  lock, 


while  the  spring  raises  the  lid  automat- 
ically. But  closing  any  other  two  adja- 
cent points  rings  the  bell.  A  finger 
ring,  a  key  or  any  other  metal  objects 
handy  are  used  to  make  the  connections. 
In  the  event  of  the  battery's  becoming 
inactive  from  constant  use  or  other 
causes,  thereby  rendering  the  system  in- 
operative, temporary  connections  to  open 
the  chest,  may  be  made  with  another  bat- 
tery on  points  (A)  and  (X). — Chas.  K. 
Theobald. 

Ground  and  Short  Circuit  Tester 

The  following  arrangement  I  use  for 
testing  motors,  fixtures,  flat  irons,  etc., 
for  short  circuits  and  grounds. 

Referring  to  the  illustration,  fasten  a 
receptacle,  as  shown,  upon  a  common  five 
inch  fixture  block,  leaving  space  also  for 
line  and  testing  terminals.  Connect  as  in- 
dicated.    The  "test  contacts"  are  placed 


"• Flexible  Cords  for  Testing 
GROUND  AND  SHORT  CIRCUIT  TESTER 

so  that  in  putting  the  center  contact  of  a 
lamp  base  upon  one  test  contact,  the  screw 
shell  will  come  in  contact  with  the  other, 
thus  lighting  both  the  test  lamp  and  the 
lamp  to  be  tested  if  the  latter  is  in  good 
condition.  Fuses  may  be  tested  on  the 
same  contacts.  In  my  shop  I  have  fas- 
tened the  whole  outfit  to  a  window  casing 
and  attached  flexible  cords  to  the  test^ 
contacts  for  testing  fixtures  and  for  look- 
ing for  grounds.  A  two  candlepower 
lamp  is  sufficient  in  the  receptacle. 

E.    M.   GOODENOUGH. 
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New  Portable  Eledric  Drill 

The  Temco  electric  hand  drill  satisfies 
the  electrical  engineer  in  that  it  is  pro- 
vided with  a  motor  that  will  run  on 
either  alternating  or  direct  current.  The 
frame  of  the  drill  is  made  of  aluminum, 
making    it    light    to    handle.       Another 


A  PORTABLE  DRILL  WITH  GRINDER  ATTACHMENT 

feature  is  that  when  it  is  desired  to 
tighten  the  chuck,  the  drill  spindle  is 
broken  over,  falling  into  jaws  on  the 
main  frame,  thus  preventing  the  spindle 
from  turning.  The  drill  is  perfectly 
balanced  between  the  handles,  making 
it  easy  to  hold  to  the  work.  A  fourth 
striking  innovation  in  its  construction  is 
the  emery  wheel  attachment  driven  by 
the  intermediate  gear  shaft  which  ex- 
tends through  the  case.  This  wheel  is 
convenient  for  sharpening  drills. 


Fuse  and  Trouble  Tester 

Considerable  money  is  wasted  by  cur- 
rent users  through  good  fuses  being 
thrown  away  because  of  no  place  to  test 
them  to  see  whether  they  are  good  or 
not.  This  device  also  comes  in  handy  for 
testing  trouble  in  electric  flat  irons,  curl- 
ing irons,  fans,  small  motors,  etc. 

The  base  is  made  from  slate  and  is  x/z 
by  6  by  8  inches  in  size.  It  is  mounted 
on  the  wall  by  means  of  four  supporting- 
screws  (C)  and  four  porcelain  knobs  that 
keep  it  the  right  distance  away  from  the 
wall.     At  one  end  is  mounted  the  brass 


shell  receptacle  (E)  to  take  the  test  lamp 
(M),  which  is  an  ordinary  carbon  fila- 
ment 110  volt  lamp.  Two  brass  strips 
(R),  made  by  cutting  a  piece  of  Y^  inch 
square  casing  in  two  pieces,  are  mounted 
on  the  base  by  means  of  brass  machine 
screws.  These  slides  are  about  four 
inches  long  and  will  test  all  enclosed  fuses 
from  six  amperes  up  to  600  amperes.  The 
small  circular  part  (G)  is  made  from  the 
screw  base  of  a  socket  or  receptacle  cut 
in  two  and  mounted  with  brass  machine 
screws.  The  center  contact  (H)  is  a 
brass  machine  screw.  This  part  will  test 
all  sizes  of  plug  fuses  up  to  30  amperes. 
The  line  is  connected  at  the  binding  posts 
marked  (A)  and  the  wiring  of  the  device 
is  shown  by  the  dotted  lines.  You  can 
readily  see  that  by  placing  a  good  fuse 
across  the  metal  slides  the  light  will  burn. 
The  lower  binding  posts  (B)  are  for 
connecting  testing  terminals.  These  ter*- 
minals  can  be  made  from  two  pieces  of 
lamp  cord  about  four  feet  long,  with  a 


FUSE   AND   TROUBLE   TESTER 

piece  of  No.  14  or  12  insulated  wire  fas- 
tened tn  Uic  end  to  add  stiffness  and  to 
act  as  a  handle. 

The  cost  of  making  one  of  the  testers 
should  not  exceed  75  cents. 
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How  to  Read  Motor  Performance 
Curves 

Every  person  who  owns,  or  ever  ex- 
pects to  own  or  have  charge  of  an  electric 
motor  should  be  able  to  read  motor  per- 
formance curves.  These  tell  the  whole 
story  of  the  motor's  capabilities  and  limi- 
tations at  almost  a  glance  to  those  who 
can  read  curves — but  to  the  average  per- 
son, and  even  to  many  engaged  in  electri- 
cal pursuits,  a  performance  curve  drawing 
looks  something  like  a  railroad  map  and 
there  his  information  ends.   Consequently 


PERFORMANCE  CURVES  OF  A  MOTOR 

he  denies  himself,  many  times  to  his  dis- 
advantage, information  that  might  prove 
exceedingly  valuable. 

Nowadays,  more  than  ever  before, 
motors  are  sold  on  their  "curves."  It 
is  not  enough  to  simply  say  a  motor  has 
25  horsepower  capacity,  because  a  25 
horsepower  motor  might  mean  several 
things.  For  instance,  it  can  mean  that  the 
motor's  momentary  maximum  output  is 
25  horsepower ;  or  that  its  output  is  25 
horsepower  at  rated  voltage  for  one-half 
hour,  or  maybe  for  one  or  two  hours  or 
continuously.  It  is  true  that  electrical 
associations  have  laid  down  rules,  but 
each  motor  manufacturer,  nevertheless, 
rates  motors  according  to  his  own  ideas. 


The  result  is  that  electrical  engineers 
and  all  experienced  motor  buyers  now 
demand  curves  showing  the  actual  per- 
formance of  the  motor  under  all  condi- 
tions of  service.  A  motor  performance 
curve  drawing  shows  the  exact  output  in 
horsepower  for  all  speeds,  the  amount  of 
current  or  amperes  it  consumes  for  any 
horsepower  or  speed  within  its  capacity, 
the  torque  or  turning  power  developed, 
and  the  efficiency,  under  all  conditions. 

The  curves  here  shown  give  the  per- 
formance of  a  direct  current  motor 
rated  by  its  manufacturer  at  20  horse- 
power. Each  curve  on  the  drawing  is 
read  between  the  ampere  scale  across  the 
bottom,  and  its  own  scale  along  the  side. 
In  the  drawing,  "Torque"  means  pounds 
pull  exerted  at  one  foot  radius  ( from  the 
shaft);  "H.P."  means  horsepower; 
"R.P.M."  means  revolutions  of  the  shaft 
per  minute;  "Efficiency"  means  per  cent 
of  current  or  amperes  converted  into  use- 
ful work. 

To  find  the  operating  characteristics 
of  this  motor,  locate  the  point  where,  at 
its  normal  rating,  20  horsepower,  the 
"H.P.  Output"  curve  intersects  the  20 
H.P.  horizontal  line.  This  point,  it  is 
seen,  is  on  the  75  ampere  vertical  line 
(scale  across  bottom  of  drawing)  ;  at  20 
horsepower  then,  the  motor  takes  75  am- 
peres of  current.  The  other  characteris- 
tics are  indicated  by  the  different  curves 
at  the  points  where  they  intersect  the  75 
ampere  line.  Thus,  by  following  the  75 
ampere  line  down  to  the  "Torque"  line, 
it  is  seen  by  referring  to  the  side  scale, 
that  the  torque  developed  is  160  pounds ; 
similarly  its  "Speed"  is  found  to  be  660 
r.  p.  m.  and  its  "Efficiency"  a  trifle  over 
88  per  cent. 

Now  as  another  example  assume  that  it 
is  desired  to  know  the  conditions  if  this 
same  motor  was  put  to  25  horsepower 
service.  By  the  same  method  we  see  that 
to  do  this  extra  work,  it  will  consume  93 
amperes ;  develops  220  pounds  of  torque, 
but  the  speed  is  reduced  to  580  r.  p,  m., 
and  the  efficiency  is  now  under  88  per 
cent. 
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The  drawing  shows  that  this  motor  can 
develop  as  high  as  49  horsepower  (end 
of  "H.P.  Output''  curve),  but  this  is  in- 
advisable, for  while  the  torque  is  then 
over  600  pounds,  the  speed  is  only  420 
r.  p.  m.,  and  the  efficiency  drops  way 
down  to  78  per  cent. 

The  rated  output  of  the  motor  is,  there- 
fore, somewhat  arbitrary.  Any  high 
grade  motor  has  considerable  range  of 
power  to  take  care  of  overloads.  The 
momentary  overload  capacity  should  be 
about  three  times  the  rated  capacity,  so 
it  is  of  great  importance  to  know  just 
what  the  motor  can  stand  and  what 
change  will  result  in  the  speed,  and  how 
the  overload  affects  the  torque,  the 
efficiency,  and  the  current  taken  from  the 
supply  circuit. 

By  following  this  explanation,  the  per- 
formance curve  of  any  motor  can  be 
intelligently  read  by  anyone. 


Variable  Low  Voltage  Transformer 

The  transformer  that  will  give  low  vol- 
tages from  a  1 10  volt  circuit  finds  a  wide 
service  in  ringing  electric  bells,  operating 
electric  toys,  running  small  motors,  etc., 


hydrogen 


Oxygen 


and  at  the  same  time  takes  so  little  current 
that  it  is  hardly  noticeable  on  the  watt- 
meter. The  accompanying  illustration 
shows  a  Goettman  transformer  which  is 


provided  with  a  regulation  switch  by 
which  voltages  from  seven  to  twelve  may 
be  obtained  in  onevolt  steps  by  moving  the 
switch  from  one  contact  point  to  the  next. 
Transformers  of  this  type  are  also  made 
having  a  range  from  2y2  volts  to  28>4 
volts. 

Eledrolysis  of  Water 

Water  may  be  separated  into  the 
two  gases  oxygen  and  hydrogen  by  the 
application  of  electricity.  Laboratory 
apparatus  for  this 
purpose  is  here 
shown,  although 
much  more  crude 
apparatus  of  glass 
is  sometimes  used. 
A  heavy  metal 
base  supports  the 
glass  tubing. 

When  current  is 
applied  the  posi- 
tive terminal 
gives  off  oxygen 
while  the  neg- 
ative terminal 
gives  off  hydro- 
gen. The  volume 
of  the  gases  are 
in  the  proportion 
of  two  of  hydro- 
gen to  one  of 
oxygen,  which 
corresponds  to 
the  chemical  sym- 
bol for  water, 
H20.  At  the  top  of  each  tube  a  valve 
for  releasing  the  gas  is  provided.  A 
rubber  tube  may  be  attached  to  the  end 
of  either  tube  and  led  into  a  test  tube 
filled  with  water  and  inverted  in  a  dish 
of  water  and  gas  collected  for  testing, 

Water  made  slightly  acid  with  sul- 
phuric acid  decomposes  with  the  appli- 
cation of  three  volts.  Careful  experi- 
ments show  that  pure  water  really  begins 
to  separate  into  its  gases  at  1.0S  volts. 
One  ampere  hour  will  free  12.8  cubic 
inches  of  oxygen  and  16.3  cubic  inches 
of  hydrogen. 
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An  Illuminated  Gun  Sight 

For  the  aid  of  hunters  shooting  in  the 
dark,  an  electric  lamp  and  battery  have 
been  so  designed  as  to  permit  their 
being  strapped  to  the  gun  barrel  as 
shown.  Light  is  projected 
upon  the  gun  sight  by  a 
funnel  shaped  cover  for  the 
lamp  so  that  the  light  is 
carefully  screened  from 
the  object  shot  at.  It  is 
claimed  that  if  the  outline 
of  the  animal  can  be  dis- 
covered, accurate  shoot-1 
ing  can  be  done  with  the 
illuminated  si°ht. 


An  Ingenious  Safety  Device 

In  these  days  of  complicated  mechan- 
ical apparatus  designed  to  further  com- 
fort and  to  protect  property,  it  is  inter- 
esting to  know  that  one  electrical  expert 


ELECTRICAL    GUN    SIGHT 


Mail  Box  Alarm 

Monroe  W.  Grindle,  of  Santa  Rosa, 
Cal.,  may  doze  in  his  chair  or  finish  the 
milking  and  yet  be  notified  the  moment 
the  rural  mail  carrier  drops  a  letter  or 
paper  into  the  mail  box.  The  device 
upon  which  he  has  secured  a  patent  con- 


MAIL  BOX  ALARM 

sists  of  a  tilting  bottom  in  the  box  in 
the  form  of  a  lever  slightly  weighted  at 
one  end  and  provided  with  an  electric 
contact  under  the  other.  A  postal  card 
dropped  into  the  box  will  cause  the  tilt- 
ing bottom  to  swing  down  and  close  the 
bell  circuit. 


TOP    VIEW 

at  least  has  reached  the  conclusion  that 
to  accomplish  to  a  great  extent  the  pro- 
tection mentioned,  the  simplest  means  are 
the  best. 

As  a  protection  against  burglary,  fire 
and  flood,  an  electrical  engineer  in  New 
York  has  devised  a  simple  contrivance 
consisting  of  four  screws,  two  strips  of 
brass,  a  screw-eye,  and  a  piece  of  cot- 
ton or  string,  applied  to  a  hallway,  win- 
dow, etc.,  with  the  necessary  wires  and 
battery.  The  operation  of  this  apparatus 
is  as  follows : 

First  tie  the  cotton  securely  to  the 
screw-eye,  draw  taut  across  the  open- 
ing to  be  protected,  and  attach  it  to  the 
spring  hook  in  such  a  manner  that  the 
cotton  holds  the  spring  away  from  the 
back  screw  and  the  front  strip  of  brass. 
Then  turn  on  the  switch  and  thereby 
connect  the  necessary  electrical  apparatus 
to  the  spring  circuit. 

If  a  burglar  should  enter,  he  presses 

]  against  the  cotton  and  draws  the  spring 
against  the  front  contact,  sending  in  his 
own  alarm.  If  a  water  pipe  should  burst, 
the  cotton  becomes  wet  and  shrinks,  pull- 
ing over  the  contact  and  making  an 
alarm.  In  case  of  fire,  even  in  its  incipi- 
ent stages,  the  cotton  is  consumed.  The 
spring  then  falls  back  to  its  original  posi- 
tion and  makes  contact  with  the  back 
screw,  which  is  also  connected  with  the 
electrical  circuit. 
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The  system  may  be  somewhat  elabo- 
rated so  that  it  will  give  separate  alarms 
for  fire  or  burglar  or  flood  by  arranging 
the  spring  to  work  as  the  armature  of 
a  two-point  relay.  Further,  the  scheme 
is  applicable  either  to  closed  or  open 
circuits. 

Chopping  Bowl  Reflector 

Enamel  the  inside  surface  of  an  ordi- 
nary chopping  bowl  white  and  make  the 
outside  to  harmonize  with  the  decorations 
of  the  room  in  which  it  is  to  be  used. 
For  suspension,  chains  of  whatever  de- 
sign is  desired  may  be  fastened  at  three 


tfoseite 


Book  of  Mystery 

This  is  the  name  of  a  window  adver- 
tising attraction.  The  device  consists  of 
a  multiple  card  arrangement  built  in  book 
form  and  having  22  pages,  %l/2  by  14 
inches.     The  leaves  are  turned  automat- 


ically and  slowly  enough  so  that  each 
page  may  be  read.  An  electric  motor 
concealed  in  the  oak  cabinet  furnishes  the 
power. 

Emergency  Strain  Insulator 

lYood  Chopping  One  of   the   chief   requirements  of  a 

"trouble  shooter"  on  line  work  is  that  he 

be  ingenious  enough  to  get  along  with 

whatever  material  may  be  most  conven- 


CHOPPING  BOWL  REFLECTOR, 

equidistant  parts  of  the  rim,  as  shown,  and 
the  free  ends  connected  to  a  large  ring 
which  also  serves  as  a  ceiling  fastener. 
A  large  hook  screwed  into  the  ceiling 
near  the  drop  light  completes  the  outfit. 
The  drop  light  hangs  vertically  in  the 
center  of  the  chains  and  the  cord  is  long- 
enough  to  allow  it  to  be  screened  from 
view  by  the  sides  of  the  bowl. — H.  G. 
Wilson. 


EMERGENCY   STRAIN   INSULATOR, 

ient  when  quick  repair  work  is  necessary. 
An  instance  of  this  kind  happened  a  short 
time  ago,  in  which  strain  insulators  wore 
necessary  to  finish  the  job.  As  there  were 
plenty  o\  glass  petticoat  insulators  but 
no  strain  insulators  to  be  had.  it  was  a 
simple  matter,  when  thought  of.  to  knock 
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the  top  off  a  glass  insulator,  thus  allowing 
the  pin  hole  to  extend  all  the  way 
through.  This  afforded  a  very  satisfac- 
tory substitute  for  a  strain  insulator. — 
H.  G.  Wilson. 

A  Trolley  Wire  Fastener 

In  large  steel  mills  the  continuous  op- 
eration of  machinery  is  of  paramount  im- 
portance, and  speed  in  making  repairs  the, 
chief  requisite.  A  quick  means  for  secur- 
ing  trolley  wires   on   crane   runways   is 


TROLLEY  WIRE  FASTENEK 

shown.  An  iron  washer  of  proper  size 
is  placed  upon  the  wire  before  the  wire 
is  passed  through  the  eye  of  the  strain 
insulator.  The  free  end  of  the  wire  is 
then  returned  through  the  washer  and  the 
end  bent  back  on  itself.  The  feed  wires 
are  then  fastened  by  connectors,  the  whole 
operation  requiring  but  a  small  amount 
of  time. 


Improved  Carbon  Holder  for 
Moving  Picture  Machine 
A  picture  machine  operator  requested 
me  to  make  him  some  carbon  holders 
more  durable  than  the  ones  of  cast  brass. 
I  suggested  cold  rolled  steel,  though 
doubting  its  worth  (comparatively)  be- 
cause of  its  lower  conductivity.  How- 
ever, they  were  made  and  tried  out  and 


Afo.  10  Screw 
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were  found  to  take  no  more  current  than 
the  brass  ones  and  instead  of  lasting  three 
weeks  they  are  evidently  permanent,  as 
the  high  heat  has  little  or  no  effect  on 
them  and  at  that  heat  they  are  not  brittle 
as  is  brass.  The  dimensions  are  all 
given  on  the  drawing.  Also  an  improved 
terminal  is  shown  which  carries  the  point 
of  connection  outside  of  the  machine 
where  it  is  easy  to  work  while  the  arc  is 
burning. — D.  A.  Hampson. 
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Removal  of  Oil  from  Condenser 
Water 

The  condenser  water  from  reciprocat- 
ing engines  when  jet  condensers  are 
used  contains  some  of  the  oil  used  in 
lubrication  of  the  cylinders.  This  water 
is  generally  used  again  for  steaming  and 
the  oil  in  it  causes  serious  boiler  troubles 
especially  in  the  water  tube  type  of  boil- 
ers. With  moderate  lubrication  this  oil 
may  amount  to  five  grains  per  gallon. 

Filtration  and  settling  will  not  remove 
it  because  the  oil  and  water  form  a  very 
stable  emulsion.  One  sample  observed, 
stood  for  three  years  with  no  sign  of  set- 
tling. All  the  known  methods  for  re- 
moval of  this  oil  make  use  of  the  fact 
that  metallic  hydroxides  entangle  or  cover 
these  tiny  globules  in  such  a  way  that  they 
coagulate  and  settle  out.  Filtration  will 
remove  this  coagulum.  One  method  is 
to  add  aluminum  sulphate  and  caustic 
soda  which  produces  aluminum  hydrox- 
ide, an  insoluble  compound  capable  of  co- 
agulating the  oil  drops. 

The  electric  method,  however,  is  sim- 
pler. The  condenser  water  is  passed 
through  a  long  cell  containing  a  large 
number  of  pairs  of  iron  electrodes,  be- 
tween which  the  water  is  electrolyzed. 
Hydroxide  of  iron  is  formed  at  the 
anodes,  and  it  promptly  drags  down  with 
it  all  the  oil  globules  in  an  insoluble  mass 
which  is  then  easily  filtered  off.  The  oil 
particles  move  with  the  electric  current 
by  attraction  and  this  also  helps  in  re- 
moving them  from  the  water. — Harry  N. 
Holmes. 
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Portable  Egg  Tester 

A  small  electric  flash  lamp  contained  in 
a  reflector  is  the  basis  of  a  patent  recently 
issued  to  William  D.  Bixler  of  Fort 
Worth,  Tex.,  upon  a  portable  egg  tester 
made  as  shown  in  the  illustration.     An 
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PORTABLE  EGG  TESTER. 

egg  is  lightly  crowded  into  the  opening 
of  the  reflector  and  this  action  closes  a 
spring  contact  that  completes  the  circuit 
of  the  lamp  and  two  dry  cells  which  fur- 
nish the  current.  The  reflector  causes 
a  strong  illumination  of  the  egg's  interior 
which  decides  its  future. 


Door  and  Window  Alarm  Contads 
It  is  often  desirable  to  have  an  arrange- 
ment so  that  when  a  door  is  opened  it 


ALARM  CONTACTS 

will  ring  a  bell  at  some  convenient  point. 
With  brass  strips  bent  and  attached  to  the 
casingand  screenjdoor  as  shown,  good  and 
workable  contacts  are  formed.    I  adapted 


the  same  idea  to  windows,  'the  arrange- 
ment of  the  brass  strips  being  shown  in 
the  illustration.  Through  the  short  con- 
tact point  the  bell  will  ring  when  the  win- 
dow is  raised  a  little  from  the  bottom  or 
lowered  slightly  from  the  top.  The  sec- 
ond or  long  strip  may  be  spaced  any  dis- 
tance from  the  short  one,  this  distance 
being  governed  by  how  much,  after  the 
first  alarm,  it  is  desired  to  raise  the  win- 
dow without  ringing  the  bell  again.  Two 
dry  cells  are  sufficient. — W.  Hall  Moss. 
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Open  Circuit  Telegraph  Line 

The  arrangement  here  shown  I  have 
found  to  save  batteries  in  service  on  a 
telegraph  line. 
Place  the  mov- 
able contact  of 
the  switch  on 
point  No.  1 
when  the  in- 
struments are 
not  in  use.  The 
batteries  are 
then  out  of  cir- 
cuit and  the 
sounder  is  con- 
nected to  line 
and  ground  so 
that  the  other 
station  may 
call.  When 
both  stations 
are     working 

place  the  switch  contact  on  point  No.  2, 
thus  assisting  the  other  station  with  only 
part  of  the  battery.  When  calling  use 
point  No.  3 ;  that  is,  all  the  battery. — \Y. 
PIall  Moss. 

Knife  Blade  as  Eye  Magnet 
Unscrew  the  cap  and  remove  the  dia- 
phragm of  an  ordinary  telephone  receiver. 
Gently  stroke  the  knife  blade  on  one  of 
the  magnets  of  the  receiver  (be  sure  to 
use  the  same  pole  all  the  time).  I  li.no 
used  a  blade  so  magnetized  to  remove 
particles  of  iron  and  steel  from  the  eye. — 
Milton  1 1.  Shoenberg. 


Battery 
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ELECTRICITY  THE  SILENT  SALESMAN 

Some  Helpful  Hints  on  the  use  of  Electric  Current  in  getting  up  Show  Window 
Displays     The  following  schemes  have  all  been  used  with  remarkable  success 


The  Aerial  Bridge  in  Miniature 

One  of  the  most  unique  features  of 
Duluth  scenery,  and  one  of  which  the 
city  is  very  proud,  is  the  aerial  bridge 
that  stands  astride  the  government  canal. 
It  is  a  ferry  bridge  and  consists  of  a 
platform,  called  the  "car,"  suspended  at 
the  end  of  long  girders,  which  is  made 
by   electric   power   to   travel    along   the 


MINIATURE  AERIAL  BRIDGE 

tracks  raised  high  over  the  water.  This 
platform,  though  it  looks  small  in  com- 
parison with  the  structure  as  a  whole, 
will  carry  four  teams  and  over  100  pas- 
sengers at  once.  It  is  said  to  be  the  only 
thing  of  the  kind  in  America,  and  the 
only  one  abroad  is  in  France. 

A  firm  of  Duluth  stationers  specialize 
in  a  pencil  made  particularly  for  them, 
named  "Aerial  Lead  Pencil."  From 
these  pencils  and  their  boxes  they  have 
constructed  an  extremely  clever  window 
display,  "The  Aerial  Bridge  in  Minia- 
ture." 

The  frame  of  the  bridge  and  the  canal 
piers  are  made  of  "Aerial"  boxes ;  so  is 
the  car.  The  girders  and  stringers  are 
of  the  pencils.  The  lamps  stand  along 
the  piers  and  the  two  lighthouses  at 
the  ends  are  bunches  of  pencils,  each 
group  being  surmounted  by  a  tiny  elec- 
tric light  globe.     The  globes  on  the  pier 


lamps  are  white,  those  on  the  light- 
houses are  red,  and  at  night  all  are  shin- 
ing brightly. 

The  miniature  car  is  moved  by  means 
of  a  cord  that  passes  round  and  round 
through  the  two  rows  of  boxes  spanning 
the  canal ;  the  cord  is  equipped  with  a 
mechanical  device  which  will  catch  the 
car  at  one  side  of  the  canal,  carry  it 
slowly  along  and  release  it  at  the  other 
side.  The  car  stops  for  a  moment,  then 
it  is  caught  again  and  slowly  carried 
back  across  the  canal.  The  cables  which 
pass  from  the  wheels  at  the  sides  of  the 
car  to  the  cord  above  are  in  imitation  of 
the  ones  on  the  real  bridge;  they  revolve 
slowly  while  the  car  is  in  motion,  but 
have  nothing  to  do  with  the  progress  of 
the  car.  The  power  is  supplied  by  a 
small  motor  in  the  basement. 

The  background  is  a  great  sheet  of 
stiff  paper,  curved  toward  the  back  of 
the  window.  It  is  painted  in  water  col- 
ors to  represent  distant  lake  and  sky.  Far 
out  on  the  lake  can  be  seen  boats,  full 
steam  on.  The  water  in  the  canal,  and 
about  the  piers  is  of  the  paper. 


Electric  Advertising  in  Cock  Case 
An  attractive  method  of  displaying  ad- 
vertising is  the  device  of  a  Los  Angeles 
inventor.  It  is  in  the  form  of  a  hand- 
some clock  in  a  tall  case,  the  upper  por- 
tion of  which  contains  the  timekeeper, 
while  the  lower  part  holds  the  mechanism 
which  displays  illuminated  photographs 
on  glass  slides.  Both  the  lighting  and 
the  mechanical  operation  are  electric.  A 
motor  of  1/20  horsepower  runs  the  mech- 
anism at  a  cost  of  about  five  cents  a  day. 
It  contains  four  Mazda  lamps,  one  be- 
hind each  of  the  four  photos  displayed 
at  a  time,  and  one  behind  the  dial. 

By  an  ingenious  device,  the  60  plates 
which  it  contains  are  shifted  at  ten  second 
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intervals  in  the  front  of  the  case.  The 
upper  plate  moves  back,  the  three  others 
move  up  and  a  fourth  fills  the  lower 
space.  This  gives  a  total  display  of  40 
seconds  to  each  plate. 

Only  high  class  advertising  is  accepted 
by  the  holders  of  this  patent,  such  as 
accurately    colored    photos    with    a    few 


INSIDE  AND  OUTSIDE  OF  AN  ADVERTISING  CLOCK 

words  of  text,  as  the  object  is  to  make  the 
scenic  clock  so  attractive  that  it  will  be 
welcome  in  the  lobby  of  a  first  class  hotel 
or  other  public  building. 


"Save  a  Dollar"  Window 

Demonstrate  to  the  average  person  how 
he  can  save  money  and  you  have  his  in- 
terest, especially  if  the  demonstration  is 
made  with  real  money. 

This  side  of  human  nature  is  made  use 
of  by  a  shoe  store  in  a  window  display. 
"Save  a  dollar"  is  the  slogan  used  and 
this  is  emphasized  by  a  safe  set  in  the 
window  into  which  from  a  supporting 
cabinet  below  passes  a  belt  made  of  one 


A  NEVER   ENDING   STREAM  OF  MONEY 

dollar  bills.  A  pile  of  paper  money  is 
also  placed  in  the  window.  A  concealed 
electric  motor  moves  the  apparently  never 
ending  stream  of  money  and  the  window 
is  a  center  of  attraction. 


Advertisement  on  Lamp  Globe 

A  large  translucent  glass  globe  contain- 
ing an  incandescent  electric  lamp  and 
having  on  its  exterior  an  advertisement 
is  being  widely  used  in  show  windows. 


LAMP  GLOBE  ADVERTISEMENT 

Besides  presenting  the  advertisement  in 
a  way  that  cannot  be  disregarded,  the 
globe  fills  the  window  with  a  subdued 
light. 
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Hat  Cleaner's  Advertisement 

In  a  western  city  a  thrifty  hat  cleaner 
draws  the  attention  of  the  passing  crowd 
to  his  small  but  efficient  establishment  by 
whirling  a  couple  of  hats  on  the  outside 
of  his  display  window,  as  shown  in  the 
drawing.     Auxiliary  shafts   and  belting 


it.  As  the  fluctuating  breeze  caught  the 
streamers  it  alternately  lowered  and 
raised  them  over  the  goods,  and,  as  it 


HAT  CLEANERS  ADVERTISEMENT 

reach  these  from  the  rotary  polishing 
block  he  is  at  work  upon,  and  the  energy 
used  in  rotating  them  is  almost  nil,  not 
to  mention  the  fact  that  a  further  saving 
is  made  by  operating  them  simultaneously 
with  the  polishing  block.  The  ever 
ready  electric  motor  attends  to  the  trick. 


Fly  Chaser  for  the  Baker's  Window 

The  baker's  show  window  is  usually  an 
interesting  one,  but  during  the  summer 
months  much  of  its  attractiveness  is  lost 
by  the  necessary  protection  of  the  goods 
from  flies  by  wire  screening.  To  over- 
come this,  one  manufacturer  of  good 
things  placed  an  oscillating  fan  high  up 
in  the  window  corner,  and  fastened  long 
streamers  of  brightly  colored  cloth  above 


FLY  CHASERv  OPERATED  BY  A  FAN 

were,  pointed  long  fingers  to  the  protected 
eatables  as  well  as  served  as  an  addi- 
tional protection  against  flies. 


The  Anti- Window-Steamer 

Storekeepers  fully  realize  how  detri- 
mental a  steamy  window  is  to  their  trade. 
Passers-by  do  not  see  the  goods  dis- 
played, so  that  naturally  they  do  not  stop, 
and  many  chances  for  sales  are  lost  in 
this  way. 

A  convenient  little  device  is  being  used 
in  London  and  other  places  to  prevent 
this,  and  is  known  as  the  anti-window- 
steamer.  It  consists  of  a  small  elec- 
tric motor  and  air  blower,  which  forces 
through  a  suitable  flat  nozzle,  which  may 
be  ornamental  in  design,  a  current  of  cold 
air  over  the  whole  surface  of  the  window 
so  that  it  is  impossible  for  any  moisture 
to  settle  on  the  glass.  This  prevents  a 
mist  or  what  is  commonly  known  as 
"sweating." 

Blower  and  tube  can  be  kept  quite  out 
of  sight  and  only  the  small  nozzle  lies 
near  the  window.  Another  point  is  that 
damp  air  does  not  settle  upon  the  goods 
themselves,  which  would  often  spoil  them 
in  time. 


Ele&ro-Chemistry  and    Promises  it  Holds  Forth 


BY  DANIEL  M.  GFkOSH 


Discoveries  and  advancements  in  chem- 
istry during  the  past  decade  have  been 
greatly  dependent  upon  and  assisted  by 
the  science  of  electricity,  without  the 
aid  of  which  those  industries  dependent 
upon  the  higher  temperatures  would 
have  been  unable  to  reach  their  present 
state  of  perfection.  Among  the  indus- 
tries so  developed  by  the  electrical  fur- 
nace may  be  mentioned  the  manufacture 
of  calcium  carbide,  artificial  graphite, 
carborundum,  the  extraction  of  alumi- 
num and  other  refractory  metals,  the 
manufacture  of  phosphorus,  artificial 
precious  gems,  and  many  others,  aside 
from  those  sub-industries  dependent  upon 
the  above  products.  Those  industries 
such  as  the  extraction  and  fixation  of 
nitrogen  are  really  more  dependent  upon 
the  electrical  end  of  the  proposition  than 
upon  the  chemical  end,  especially  when 
exploited  commercially. 

The  important  part  taken  by  the  pro- 
fessions of  both  electricity  and  chemistry 
in  the  many  industries,  so  far  created  by 
either  or  both,  is  but  an  iota  compared  to 
the  demands  that  will  be  made  upon  the 
new  profession  of  electro-chemistry,  and 
the  great  work  of  the  future  is  already 
cut  out  for  the  electro-chemical  engineer, 
not  only  in  the  way  of  new  discoveries 
and  the  building  up  of  new  industries, 
but  also  in  the  elimination  of  waste,  con- 
servation of  energy,  utilization  of  by- 
products, economy  of  resources  and  re- 
duction of  cost  of  production. 

The  next  few  years  will  see  every  so- 
called  waste  product  turned  into  a  source 
of  revenue,  and  the  waste  from  saw  mills, 
paper  mills,  furnaces,  mines,  refineries 
and  factories,  which  formerly  taxed  the 
owners  by  their  accumulation  and  littered 
the  face  of  nature,  will  have  passed  into 
the  pockets  of  the  owners  by  the  genius 
of  the  electro-chemist. 

The  electrical  furnace  is  responsible 
for     the     electro-metallurgical     develop- 


ments and  the  use  of  the  current  as  a 
source  of  heat  has  in  itself,  apart  from 
any  other  action  of  the  electrical  current, 
produced  most  amazing  results.  For 
the  exploitation  of  the  electrical  furnace 
the  world  is  indebted  chiefly  to  Prof. 
Moissan  though  even  before  the  begin- 
ning of  his  great  work,  other  investiga- 
tors had  done  much ;  it  is  his  200  contri- 
butions of  new  substances  and  methods 
that  constitute  the  bulk  of  electro-chemi- 
cal knowledge.  He  was  the  first  to  real- 
ize that  the  arc  light  could  be  used  for 
other  purposes  than  that  of  heating  all  out 
doors,  and  the  temperature  so  produced 
of  3500°  C.  is  limited  to  this  point  only 
because  it  is  the  boiling  point  of  the  car- 
bon electrodes,  and  out  of  ito  withering 
heat  the  new  industries  and  the  new 
chemistry  has  arisen. 

Moissan  and  his  methods  have  demon- 
strated that  nearly  every  metal  has  its 
carbide,  though  calcium  carbide  is  the 
most  familar  to  all.  For  illustration  we 
will  take  aluminum  carbide,  made  by 
heating  kaolin  and  carbon.  It  leaves 
the  furnace  a  mass  of  beautiful  yellow 
crystals  which  are  to  all  intents  useless. 
After  years  it  was  found  that  this  Al4  C3, 
being  heated  with  aluminum  oxide, 
yields  the  pure  aluminum  and  carbonic 
acid,  and  this  meant  a  new  method  of 
extraction  of  great  value.  Again,  an- 
other peculiarity  of  aluminum  carbide  is 
its  slow  reaction  with. water  to  produce 
methane  or  marsh  gas.  Now  natural  gas 
is  almost  methane  and  its  origin  has  al- 
ways been  a  mystery.  Tt  seems  possible, 
however,  that  the  abundance  of  alumi- 
num compounds  in  the  earth,  with 
the  consequent  high  temperature  and 
pressure,  might  result  in  aluminum  car- 
bide and  its  decomposition  by  water  into 
natural  gas.  Again,  some  carbides  yield 
petroleum  on  treatment  with  water. 
These  instances  show  some  of  the  ;->ossi- 
bilities  waiting  the  electro-chemist  to  de- 
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velop.  The  other  carbides  may  also  be 
found  to  yield  possibilities  equal  to  those 
of  aluminum  carbide,  so  long  discarded. 

The  opportunities  of  the  investigator 
evolving  new  industries  and  new  utilities 
by  means  of  the  rarer  earths  is  most 
promising,  as  even  until  a  few  years  ago 
many  of  the  rarer  earths  were  positively 
unknown  to  the  chemist  except  by  name. 
The  few  that  have  been  used  so  far  have 
created  new  industries,  while  a  wondrous 
field  of  activity  remains  in  those  not  at 
present  utilized. 

Many  processes  now  conducted  by  the 
use  of  chemicals  alone  may  be  improved 
and  revolutionized  by  the  application  of 
the  electrical  element.  The  possibilities 
of  printing  direct  from  type  or  plates, 
without  the  use  of  press  or  ink,  by  the 
use  of  chemicals  and  electricity,  is  very 
likely  to  be  developed  commercially,  as 
well  as  a  new  photographic  art  analogous 
to  positive  printing  direct  without  the  use 
of  a  negative.  The  mercerizing  of  cotton 
may  be  improved  by  an  electro-chemical 
process,  as  well  as  a  combined  process 
for  treating  cotton  in  order  to  make  it 
take  dyes  without  the  injurious  use  of 
mordants.  Why  could  not  an  electro- 
chemical process  be  invented  for  making 
and  purifying  wood  pulp,  instead  of  the 
purely  chemical  process  in  which  half  of 
the  wood  is  wasted  in  securing  the  pulp  ? 
An  electro-chemical  process  of  procuring 
the  flax  fibers  could  be  invented  to  take 
the  place  of  the  one  that  has  been  used 
since  flax  was  first  planted,  which  con- 
sists in  soaking  the  fibers  in  stagnant 
water  until  they  rot  apart.  These  are  but 
a  few  opportunities  out  of  the  hundreds 
that  exist  in  the  field  of  cellulose  alone, 
any  one  of  which  means  a  fortune. 

Certain  chemicals  will  be  found  to  have 
new  properties,  now  unknown  and  un- 
suspected, when  they  are  experimented 
with  electrically,  as  is  exemplified  in  the 
X-ray  and  mercury  vapor  light.  The  great 
achievements  have  been  made  in  the  past 
by  using  electricity  as  the  energy  or  the 
helper,  and  when  the  investigator  reverses 
the  process,  it  will  be  found  that  the  re- 


sults will  be  so  marvelous  and  astounding 
that  any  idea  the  imagination  might  con- 
ceive as  a  prophecy  will  perhaps  turn  out 
feasible. 

May  it  not  be  proven  that  the  reason 
that  silver  and  lead  or  copper  and  gold 
are  always  found  together  is  that  there 
is  an  electro-chemical  disintegration  and 
synthesis  from  the  baser  to  the  more 
precious  metal,  assisted  by  or  combined 
with  radio-activity.  The  furnace  has 
created  such  marvelous  products  that 
even  disintegration  of  the  elements  does 
not  seem  improbable  or  impossible. 

The  examples  of  physical  and  chemical 
catalysis  even  without  the  aid  of  electric- 
ity per  se,  or  as  a  means  of  energy  or 
power,  show  that  untold  treasures  lie 
beneath  the  sod  of  this  field.  Truthfully, 
we  do  not  know  the  cause  of  this  myste- 
rious influence  which  a  catalyzing  agent 
exerts,  but  great  industries  are  the  result 
and  greater  ones  are  awaiting  the  investi- 
gator. 

Every  industry  has  its  door  open  and 
each  new  industry  started  creates  new 
conditions  that  must  be  provided  for  and 
studied  by  trained  men,  and  for  each  in- 
dividual plant  or  factory  the  laboratory 
will  be  the  prime  requisite.  There  are 
many  vitally  important  problems  to  be 
solved  which  can  only  be  done  by  the 
trained  expert. 

Windows  Artificially  Lighted 

A  western  moving  picture  house  has 
produced  a  very  pretty  effect  in  its  audi- 
torium. There  are  windows  which  ap- 
pear to  be  exposed  to  daylight  but  are 
artificially  lighted.  There  are  buildings 
adjoining  the  theater  which  would  shut 
out  the  daylight  and  the  apparent  win- 
dows are  simply  boxes  covered  with 
colored  window  glass.  Back  of  these 
windows  are  small  incandescent  lamps  in 
the  outer  frame  of  the  case.  The  lamps 
give  the  window  the  effect  of  outdoor 
light  and  greatly  add  to  the  appearance 
of  the  room  when  lighted  between  per- 
formances. This  idea  may  be  used  in 
stores  which  are  always  dark. 


Eledrical  Securities 


BY  '•CONTANGO" 


It  would  seem  a  good  idea  at  the  be- 
ginning of  the  year  to  draw  attention  to 
certain  selected  electrical  undertakings, 
giving  some  particulars  as  to  their  loca- 
tion, operating  area,  ownership  or  con- 
nections, capital  stock  and  securities  out- 
standing. The  facts  presented  will  not 
necessarily  be  the  same  as  to  each  exam- 
ple, but  given  rather  with  a  view  to 
bringing  out  different  aspects.  In  no 
sense  will  any  special  recommendation 
be  made,  other  than  what  may  be  gath- 
ered from  applying  the  explanations  and 
principles  laid  down  in   former  articles. 

It  must  not  be  forgotten  that  the  really 
important  points  are  the  character  of  the 
management  and  the  identity  of  the  in- 
terests with  which  this  or  that  particular 
company  is  connected.  Where  possible 
the  system  or  chain  of  companies  of 
which  any  of  "those  mentioned  may  be  a 
part  will  be  indicated.  It  will  also  be 
made  perfectly  clear  that  in  the  majority 
of  cases  the  parent  or  controlling  com- 
pany will  probably  furnish  the  best  op- 
portunity. Thus  to  show  a  system  of 
control,  take  the  American  Light  and 
Traction  Company  of  New  York ;  this 
company  controls  the  Detroit  City  Gas 
Co.,  Detroit,  Mich. ;  the  Western  Gas 
Co.,  New  York ;  Grand  Rapids  Gas  Light 
Co.,  Grand  Rapids,  Mich. ;  Madison  Gas 
and  Electric  Co.,  Madison,  Wis. ;  St. 
Joseph  Gas  Co.,  St.  Joseph,  Mo.;  South- 
ern Light  and  Traction  Co.,  Jersey  City, 
N.  J. ;  St.  Paul  Gas  Light  Co.,  St.  Paul, 
Minn. ;  Binghamton  Gas  Works,  Bing- 
hampton,  N.  Y. ;  Consolidated  Gas  Com- 
pany of  N.  J.,  Long  Branch,  N.  J. ;  Mus- 
kegon Traction  and  Lighting  Co., 
Muskegon,  Mich.,  and  the  St.  Croix 
Power  Company  of  Somerset,  Wis.  The 
common  stock  of  this  parent  company 
is  very  valuable  and  is  not  mentioned 
here  as  a  present  opportunity  for  pur- 
chase, as  will  be  presently  explained,  but 
more  to  illustrate  very  forcibly  the  great 


opportunity  presented  to  the  original 
subscribers  to  the  stock,  an  opportunity 
which  may  be  equaled  any  year  and 
which  knocks  to-day  at  the  door  of  those 
interested  in  the  better  class  of  electrical 
securities. 

It  may  be  stated  at  once  that  the  com- 
mon stock  of  the  American  Light  and 
Traction  Company  has  been  selling,  dur- 
ing the  latter  part  of  1912,  at  prices 
ranging  from  430  to  435.  As  a  matter 
of  fact  the  price  of  the  stock  has  ad- 
vanced over  150  points  during  1912  in 
spite  of  the  fact  that,  at  the  beginning  of 
the  year  before  that  the  company  volun- 
tarily reduced  rates  in  the  most  important 
territory  in  which  it  operates. 

Now  it  is  not  suggested  that  there  is 
any  opportunity  in  buying  the  stock  of 
this  company  at  the  present  price,  but 
it  is  suggested  that  it  gives  a  brilliant 
example  of  the  success  attained  by  a  well 
managed  holding  company,  and  that  in 
the  further  examples  given  in  the  follow- 
ing pages  will  be  found  opportunities  for 
purchasing  stock  of  other  holding  com- 
panies at  a  low  figure  where  in  due  course 
and  indeed  comparative  short  order  re- 
sults are  likely  to  be  equally  good.  Ex- 
amples even  of  prospective  share  sub- 
scription opportunities  will  be  given  and 
the  chances  indicated. 

But  apart  from  purchase  of  stock  the 
actual  securities  or  bonds  as  you  have 
been  instructed  to  call  them,  of  the 
American  Light  and  Traction  'Company 
are  to  be  bought  from  time  to  time  at  a 
comparatively  low  figure  and  are  "just 
as  good"  to  the  purchaser,  in  so  far  as 
the  security  behind  them  is  concerned,  as 
a  government  bond,  with  a  far  higher 
rate  of  interest  and  therefore  much  bet- 
ter income  to  the  purchaser. 

To  further  illustrate  this  point  only 
from  another  aspect,  that  o\  a  lower  price 
with  a  seemingly  assured  future  wherein 
opportunity  by  immediate  purchase  may 
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be  found,  let  the  case  of  the  Cities  Serv- 
vice  Company  be  mentioned.  This  un- 
dertaking, really  part  of  the  well  known 
Henry  L.  Doherty  system,  operating  and 
financing  engineers,  controls  the  Spokane 
Gas  and  Fuel  Co.,  Spokane,  Wash. ;  the 
Denver  Gas  and  Electric  Company,  Den- 
ver, Col.,  and  the  Empire  District  Elec- 
tric Co.,  Joplin  and  Carthage,  Mo.  The 
company  has  an  authorized  capital  of 
$50,000,000  of  which  there  is  outstand- 
ing $13,669,475.  The  report  of  the  Com- 
pany for  the  year  ended  August  31,  1912, 
shows  gross  earnings  of  $1,132,528  and 
net  of  $1,053,225.  In  that  period  the 
company  paid  $579,251  in  preferred  stock 
dividends  and  $194,739  on  the  common 
stock  outstanding,  leaving  a  surplus  of 
$299,235.  This  added  to  the  previous 
surplus  made  a  total  surplus  of  $481,277. 
The  year's  earnings  that  might  be  applied 
to  payments  on  the  common  stock  after 
both  dividends  were  paid  were  equal  to 
8.89  per  cent.  The  common  stock  on 
which  four  per  cent  is  paid  at  the  present 
time  sold  up  to  122  per  share  during 
1912.  It  may  be  stated  that  the  substantial 
reason  for  the  premium  on  the  par  shares 
of  that  stock  rests  in  the  belief  that  there 
will  be  extra  dividends  over  and  above 
those  that  have  been  definitely  agreed 
upon  for  the  ensuing  year. 

Or  again,  take  the  example  of  H. 
M.  Byllesby  and  company  property — 
the  Standard  Gas  and  Electric  Company 
— controlling  seventeen  companies  mainly 
in  Arkansas,  California,  Colorado,  Min- 
nesota, Oklahoma,  Washington  and 
Oregon.  July  31,  1912,  the  number  of 
gas  consumers  served  by  this  company 
was  105,232  with  104,372  electric  cus- 
tomers. The  common  stock  authorized 
amounts  to  $15,000,000  with  $9,343,150 
outstanding  par  value  $50.  The  preferred 
stock  authorized  is  $30,000,000  with 
$10,977,950  outstanding,  par  value  of 
$50.  The  preferred  stock  pays  dividends 
at  the  rate  of  eight  per  cent  quarterly. 
The  amount  of  bonds  authorized  is  $30,- 
000,000  of  which  $10,300,000  is  out- 
standing.    The  following  exhibit  of  the 


Company  as  of  August  31,   1912,  is  of 
decided  interest. 

Common    Stock $  9,343,150 

Preferred  Stock 10,977,950 

Bonds 10,300,000 

The  actual  earnings  and  expenses  for 
the  twelve  months  ended  August  31, 
1912,  are  reported  as  follows : 

Gross   Earnings $2,113,432.28 

Expenses  and  Taxes 34,503.88 

Net  Earnings $2,078,928.40 

Calculating  annual  dividends  and  in- 
terest deductions  based  on  the  total  bonds 
and  preferred  stock  outstanding  as  shown 
above,  the  results  would  appear  as  fol- 
lows: 

Net  Earnings $2,078,928.40 

Annual  Interest  on  Bonds.      618,000.00 

Net  Profits 1,460,928.40 

Annual  Dividends  on  Pre- 
ferred          878,236.00 

Balance $582,692.40 

However,  as  the  total  preferred  stock 
and  bonds  now  issued  were  not  all  out- 
standing for  that  full  period,  the  actual 
deductions  for  interest  and  dividends 
were  considerably  less,  therefore,  the 
actual  balance  applicable  to  common 
stock  dividends  was  in  reality  larger,  be- 
ing $786,722.17.  The  total  accumulated 
surplus  August  31,  1912,  was  $1,079,- 
532.35. 

This  shows  the  condition  of  a  really 
standard  organization  whose  securities 
may  be  had  at  a  reasonable  figure  and 
doubtless  will  show  good  future  profit  to 
investors. 

Or  take  the  case  of  a  company  just 
being  formed,  the  securities  of  which 
will  be  offered  to  the  public  this  year: 
The  Appalachian  Power  Company.  This 
company  was  organized  under  the  laws 
of  Virginia  in  May,  1911,  for  the  pur- 
pose of  developing  the  water  power  of 
the   New   River   and   distributing   it  by 
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electrical  transmission  to  southern  Vir- 
ginia and  southern  West  Virginia. 

The  company  has  acquired  the  electri- 
cal properties,  including  electric  lighting, 
railway  and  power  systems  in  the  towns 
of  Bluefield,  Pocahontas,  Bramwell, 
Welch,  Keystone,  Pulaski,  Wytheville 
and  Marion;  all  within  60  miles  of  the 
development  on  New  River;  also  five 
separate  power  sites  on  New  River  in 
Carroll  and  Pulaski  Counties,  Virginia 
aggregating  a  total  fall  of  225  feet,  capa- 
ble of  developing  a  total  of  75,000  horse- 
power. 

The  Appalachian  Power  Company  first 
mortgage  five  per  cent  sinking  fund  gold 
bonds  are  secured  by  a  first  mortgage 
upon  all  of  the  property  and  franchises 
now  owned  or  hereafter  to  be  acquired. 
The  estimated  earnings  from  the  utilities 
operated  and  the  present  closed  contracts 
are  in  excess  of  $500,000.  The  esti- 
mated earnings  for  the  year  as  of  Janu- 
ary 1,  1915,  are  as  follows: 

Gross  Earnings $750,000 

Operating  Expenses 239,000 

Net    Earnings. $511,000 

Annual  Charges : 
Interest  on  $5,450,000  of  bonds 

at  five  per  cent 272,500 

Balance $238,500 

The  net  earnings  are  almost  twice  the 
bond  interest  charges. 

Having  thus  given  illustrations  of  va- 
rious forms  of  electrical  undertakings  it 
is  the  intention  next  month  to  give  a  list 
of  selected  companies  with  very  brief 
but  pertinent  details  in  regard  to  them. 


Bonds — the  Ideal  Investment 

In  the  old  common  law  sense  of  the 
word  a  bond  signified  an  obligation  to 
perform  an  act  and  in  the  event  of  the 
failure  to  do  so,  there  was  provision  for 
the  forfeit  of  something  or  property  to 
compensate  for  the  subsequent  damage. 
This  is  true  of  investment  bonds,  which 


are  secured  by  a  lien  against  the  property 
which  would  be  forfeited  in  case  the  ob- 
ligations were  not  met.  The  return  of  the 
principal  sum  at  a  definite  date  and  the 
regular  payment  of  interest  at  a  fixed 
rate  are  set  forth  in  special  agreements  in 
the  bond,  which  also  usually  provides 
penalties  in  case  the  agreements  are  not 
carried  out. 

An  ideal  investment  must  have  the 
quality  of  convertibility.  That  is  to 
say,  it  should  be  of  such  character  and  in 
such  form  as  to  permit  of  ready  sale  for 
cash  if  this  is  desired,  or  to  be  used  as 
collateral  for  a  loan  at  a  bank  in  case  the 
investor  needs  to  borrow  money  quickly. 

In  this  time  of  public  improvements  and 
general  business  projects  on  a  huge  scale 
requiring  very  large  sums  of  capital, 
money  is  borrowed  for  such  projects  in 
large  amounts.  At  the  same  time,  in 
order  that  these  loans  may  be  available 
to  all  owners  of  money,  large  and  small, 
a  big  loan  or  bond  issue  is  divided  into 
smaller  parts  and  one  of  these  parts  is 
known  as  a  bond.  For  example :  an  issue 
for  one  million  dollars  may  be  divided 
into  one  thousand  parts,  or  bonds  of 
$1,000  denomination  each;  or  perhaps 
2,000  bonds  of  $500  each,  or  even  and 
better  still  10,000  bonds  of  $100  each. 

Coupons  are  the  small  ticket-like 
divisions  attached  to  a  bond.  The  read- 
ing matter  on  such  coupons  states  that  so 
many  dollars  of  interest  on  the  bond  for 
year  or  half-year  or  quarter-year  will  be 
due  on  a  certain  date  and  will  be  paid  at 
the  place  mentioned.  When  these  cou- 
pons fall  due,  the  owner  of  the  bond  clips 
them  off  and  presents  them  for  payment. 
If  he  is  at  some  distance  from  the  place 
mentioned  he  may  collect  his  interest  by 
mail,  or  deposit  the  coupons  in  his  bank 
for  collection.  Some  bonds  do  not  have 
coupons;  these  are  known  as  full)  regis 
tered  bonds.  Instead  oi  presenting 
coupons  for  collection  the  owner  oi  the 
bonds  receives  his  interest  b\  cheek  with 
out  any  action  on  his  part.  To  register 
a  bond  the  purchaser  has  it  sent  to  the 
agent  oi  the  maker  oi  the  bond   so  that 
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he  may'be  recorded  as  its  owner.  Bonds 
may  be  registered  in  two  ways.  In  the 
case  of  a  fully  registered  bond  both 
principal  and  interest  are  payable  only  to 
the  person  who  has  been  recorded  as  its 
owner.  Thus  a  "fully  registered  bond" 
may  be  said  to  be  "registered  as  to  prin- 
cipal and  interest."  When  a  bond  is 
registered  "as  to  principal  only"  it  car- 
ries interest  coupons  which  are  collected 
in  the  usual  way. 

On  the  face  of  a  bond  there  is  printed 
the  date  it  will  fall  due,  or  be  paid  off. 
This  date  is  its  maturity. 

The  rate  of  interest  to  be  paid  is  stated 
in  the  bond,  and  also  the  time  when  the 
interest  will  fall  due,  whether  every  three 
months,  every  six  months  or  yearly.  This 
rate  is  paid  until  the  bond  matures  or  is 
redeemed  under  its  optional  provision. 
The  usual  interest  payment  is  semi-an- 
nual ;  thus  the  owner  of  a  bond  bearing 
five  per  cent  interest  payable  semi- 
annually, January  1  and  July  1  will  re- 
ceive on  each  of  those  dates  a  half-year's 
interest  on  his  bond ;  if  the  denomination 
of  the  bond  is  $1,000,  that  is  face  value, 
he  will  receive  $25  on  January  1  and  $25 
on  July  1. 

The  price  of  a  bond  means  the  amount 


for  which  it  is  sold,  and  like  the  price  of 
any  commodity  depends  upon  market 
conditions  existing  at  the  time.  Natur- 
ally other  things  being  equal,  a  five  per 
cent  bond  will  bring  a  higher  price  than 
a  four  per  cent.  But  if  the  security 
behind  the  four  per  cent  be  considered 
much  greater  than  that  behind  the  five 
then  the  four  per  cent  bond's  price  may 
be  higher. 

To  quote  a  prominent  authority — an 
official  of  one  of  the  best  known 
bond  houses  in  the  country — "When  a 
man  wishes  to  avoid  risk  in  his  invest- 
ment he  has  in  mind  three  important 
requisites : 

"First:  Security,  or  the  safety  of  the 
principal  invested. 

"Second  :  Ready  convertibility  into  cash 
in  case  a  change  of  investment  be  de- 
sired, or  ready  money  needed. 

"Third:  As  high  a  rate  of  interest  as 
can  be  obtained  without  sacrificing  either 
steadiness  of  income  or  safety  of  princi- 
pal." 

The  bond  of  the  well  managed  and 
progressive  electrical  undertakings  fur- 
nishes all  three  requisites  and  in  the 
growing  market  of  the  day  gives  ample 
security  for  necessary  loans. 


SCIENCE   EXTRACTS   FROM  FOREIGN 
JOURNALS 


6,500  Telephones  in  Pekin. — The  use 

of  the  telephone  at  Pekin  is  an  in- 
stance of  the  way  in  which  China  is 
entering  the  field  of  progress.  Persons 
who  were  acquainted  with  this  country 
20  years  ago,  and  still  more,  those  who 
traveled  there  half  a  century  ago,  will 
be  no  doubt  surprised  to  learn  that  the 
telephone  is  now  being  used  to  a  consid- 
erable extent  at  Pekin.  The  government 
is  building  telephone  exchanges  on  the 
latest  principles  and  there  are  already 
upward  of  6,500  subscribers  listed.  Of 
these,  about  3,000  are  in  the  Chinese  and 
the  Tartar  quarters. — Cosmos,  Paris. 

The   Time    Signals    of    Greenwich. — 

The  Greenwich  Observatory  is  now  re- 
ceiving wireless  time  signals  from  the 
continent,  now  that  it  has  installed  an 
aerial  and  a  receiving  apparatus  and  such 
signals  are  now  regularly  recorded  by 
instruments  morning  and  evening,  which 
is  a  new  departure  for  Greenwich,  as 
hitherto  in  these  matters  it  has  found  it 
more  usual  to  give  than  to  receive.  At 
10:44  a.  m.  a  series  of  Morse  V's  is 
heard  as  the  warning  calls  from  the  Eiffel 
Tower  and  lasts  with  a  series  of  T's  for 
55  seconds.  Then  at  a  quarter  to  eleven, 
the  first  "time  signal"  comes.  Silence  for 
one  minute  ;  then  more  warning  calls,  and 
the  Eiffel  clock  strikes  10:47  a.  m.  It 
finishes  with  10:49  a.  m.,  and  the  mean 
of  these  time  signals  is  the  adopted  time. 
These,  however,  are  not  the  only  signals 
from  the  continent,  and  there  is  another 
series  received  from  the  Norddeich  sta- 
tion in  Germany.  Like  the  Eiffel  Tower 
signals  these  also  begin  with  tuning  V's. 
The  Eiffel  Tower  tuning  signals  resem- 
ble the  crumpling  of  tissue  paper,  but 
those  from  Norddeich  are  more  like  the 
squealing  of  a  rabbit.  In  all  there  are 
six  groups  of  five  signals  each  received 
from  the  German  station.  So  far  the 
chief  points   are   the   great   accuracy  of 


the  wireless  signals  and  the  ease  with 
which  they  can  be  observed.  They  are 
certainly  worth  the  confidence  of  navi- 
gators. Paris  may  be  considered  as  200 
miles  and  Norddeich  as  270  miles  from 
Greenwich. — Observatory,  London. 

Tunnel  Under  the  English  Channel. — • 

France  may  be  connected  with  England 
by  a  tunnel  under  the  Channel  at  no  very 
distant  date  according  to  the  project 
which  is  being  discussed  a  present.  Fol- 
lowing this,  it  is  now  proposed  to  build 
an  electric  railroad  line  through  the  tun- 
nel. Mr.  W.  Rose  Smith  is  promoting 
this  movement,  and  the  main  idea  is  to 
construct  an  electric  railroad  from  Lon- 
don to  Dover,  then  crossing  the  Chan- 
nel through  the  tunnel  to  Calais,  then 
running  the  line  directly  to  Paris.  In 
this  way  the  trip  could  be  made  by  ex- 
press trains  from  London  to  Paris  in  a 
few  hours.  He  states  that  French  capi- 
talists will  be  approached  so  as  to  pro- 
mote the  enterprise  in  that  country  for 
designing  and  building  the  Paris-Calais 
section  as  well  as  the  French  part  of  the 
Channel  tunnel.  It  would  take  about 
five  years  to  build  the  tunnel  and  he 
estimates  the  cost  of  this  work  to  be 
about  $25,000,000.— London   Electrician. 

A  Telephone  Repeater. —  Inventors 
have  been  seeking  for  some  time  for  a 
telephone  relay  which  will  act  to  strength- 
en the  weak  currents  received  and  send 
them  anew  upon  the  line  and  this  will  be 
one  of  the  most  valuable  inventions, 
should  a  suitable  relay  or  repeater  be 
found.  It  is  claimed  that  telephone  re- 
lays which .  have  appeared  up  to  tno 
present  are  not  of  the  best  and  are  dif- 
ficult to  operate  in  practice.  A  German 
engineer,  R.  von  Lichen,  has  now  in- 
vented a  telephone  relay  which  is  o\  novel 
character,  seeing  that    it   makes  use  oi    a 

cathode  or  X-ray  tube  as  the  principal 
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working  part.  What  would  appear  to 
give  confidence  in  the  new  method  is  that 
several  of  the  leading  electrical  firms  are 
said  to  have  taken  up  the  idea  and  are 
now  engaged  in  experiments  in  the  labor- 
atory with  very  good  results.  The  work- 
ing of  the  new  relay  is  claimed  to  be 
regular  and  this  makes  it  superior  to 
what  has  been  heretofore  brought  out. 
Should  this  be  true  we  are  likely  to  see 
much  longer  distances  realized  by  tele- 
phone than  before. — Elektrotech  Zeit- 
schrift,  Berlin. 

Searchlights  that  Float  in  Mercury. — 

The  new  lighthouse  boat  which  is  the 
second  of  the  kind  to  be  put  into  use  at 
the  port  of  Havre,  is  intended  to  show  the 
landing  places  at  Havre  and  on  the  bay 
of  the  Seine  which  enters  the  Channel  at 
this  place.  Ship  owners  have  come  to 
prefer  signals  which  are  placed  not  as 
before  upon  the  obstacles  themselves  but 
at  a  distance  in  front  of  these  and  wish 
to  have  some  of  the  lighthouses  replaced 
by  suitable  vessels.  The  present  boat  is 
fitted  with  a  well  designed  electric  sys- 
tem and  uses  a  powerful  lamp  composed 
of  twelve  Nernst  burner  rods,  these  being 
placed  around  a  circle  so  as  to  light  all 
the  horizon.  To  keep  the  lamp  level  dur- 
ing the  boat's  movement,  it  is  mounted  in 
a  mercury  bath  by  means  of  a  float,  the 
bath  itself  being  held  on  the  usual  ship's 
compass  type  of  support.  Thus  it  is 
found  that  the  lamp  holds  very  steady. — 
Cosmos,  Paris. 

Device  to  Suppress  Undesirable  Tele- 
phone Noises. — A  Swedish  engineer  has 
invented  a  simple  device  to  suppress 
noises  in  the  telephone  so  as  to  be  able  to 
hear  more  clearly.  It  consists  of  a  vari- 
able resistance  which  acts  to  suppress  the 
induced  currents  to  a  great  extent.  The 
resistance  is  made  up  of  two  water  col- 
umns connected  together  and  also  with 
the  ground,  the  other  end  being  con- 
nected to  the  telephone  wires.  It  is 
coupled  on  to  the  subscriber's  apparatus 
at  each  end  of  the  line  and  the  subscriber 


is  able  to  operate  it,  doing  this  by  moving 
a  conductor  within  the  liquid  so  as  to 
regulate  the  resistance.  He  adjusts  so 
that  the  sound  is  deadened  to  the  greatest 
extent.  This  regulation  is  needed  for 
each  case  owing  to  the  fact  that  the 
noises  caused  by  induction  in  the  lines 
vary  with  the  state  of  the  weather,  so 
that  a  frequent  adjustment  needs  to  be 
made,  but  this  is  very  quickly  done  by 
the  use  of  a  sliding  piece.  Trials  of  the 
device  were  made  not  long  ago  on  the 
telephone  line  between  Westeras  and 
Traangfors,  this  line  having  been  almost 
put  out  of  use  by  the  great  noise,  and  it 
was  found  that  the  noises  were  sup- 
pressed to  a  remarkable  extent. — Elec- 
tricien,  Paris. 

Highest  Telephone  Station  in  the 
World. —  It  appears  that  the  highest 
telephone  station  in  the  world  is  that  of 
the  meteorological  observatory  on  the  top 
of  Monte  Rosa,  at  a  height  of  15,450  ft. 
Since  the  station  is  only  occupied  for  a 
short  period  each  year,  the  poles  carry- 
ing the  telephone  line  are  removed  at  the 
end  of  each  season  and  then  re-erected 
when  this  is  required.  It  is  striking  to 
see  that  the  unusual  conditions  of 
weather  which  are  met  with  in  the  moun- 
tain region  do  not  hinder  but  really  favor 
the  working  of  the  telephone  line.  Short 
poles  are  used  and  at  the  center  of  each 
span  the  wire  touches  the  snow,  but  as 
the  snow  is  quite  dry  it  is  a  good  insulator 
and  no  leakage  troubles  are  found.  In- 
deed, the  final  section  of  the  line  from 
the  Col  du  Lys  to  the  peak  is  simply  laid 
across  the  snow  without  using  any  other 
support.  Whete  the  poles  are  used,  to 
prevent  any  breakage  of  the  wire  owing 
to  movements  of  the  glacier,  the  line  is 
carried  through  rings  on  the  poles  and  is 
not  attached  fast  to  the  insulators.  The 
line  crosses  two  valleys  each  about  3,300 
feet  wide  and  naturally  they  must  be 
crossed  by  a  single  span.  But  the  depth 
of  the  ravines  is  so  great  that  the  sag  of 
the  wires  is  of  no  importance. — London 
Electrician. 
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Subways  for  Constantinople. —  It  is  to 
be  hoped  that  electrical  operations  at 
Constantinople  will  not  be  interfered 
with  by  the  present  war  as  there  are 
several  important  projects  on  hand.  It 
is  announced  that  an  electric  subway  is  to 
be  built  in  order  to  connect  some  of  the 
principal  districts  of  the  city,  according 
to  the  plans  which  are  being  drawn  up. 
In  spite  of  the  present  critical  period, 
the  Ministerial  Council  found  time  to 
settle  in  favor  of  the  Deutsche  Bank  on 
behalf  of  a  group  of  German,  French 
and  Belgian  financiers  the  question  of 
the  franchise  for  the  new  metropolitan 
subway  and  the  project  is  sanctioned 
which  calls  for  the  subway  and  electric 
line  from  Taxim  to  Bajadiz,  this  repre- 
senting an  outlay  of  $75,000,000,  so  that 
it  will  be  seen  that  the  undertaking  is  an 
extensive  one.  The  same  syndicate 
already  controls  the  city  tramways  which 
are  being  changed  over  to  electric  trac- 
tion and  about  thirteen  miles  of  new 
lines  are  in  construction. — London  Elec- 
trical Review. 


Increasing  the  Sound  of  a  Telephone. 

A  novel  method  of  increasing  the  sound 
in  a  telephone  is  to  heat  up  the  trans- 
mitter and  it  is  claimed  that  surprising 
results  can  be  obtained  in  this  way.  M. 
Petersen,  a  Danish  engineer  of  Nykob- 
ing,  applies  heat  to  the  microphone 
transmitter  so  that  the  air  becomes  rare- 
fied and  consequently  has  a  different 
action  on  the  microphone,  as  he  claims, 
and  speech  is  much  louder  than  before. 
Prof.  Hannover  of  the  Danish  state  ex- 
perimental establishment  took  up  the 
matter  and  made  a  number  of  researches 
showing  that  the  effect  is  well  marked. 
Then  the  apparatus  was  tested  on  a  tele- 
phone line  between  Nykobing  and  Copen- 
hagen and  speech  was  so  loud  at  the  re- 
ceiving end  that  it  could  still  be  heard 
when  the  receiver  was  laid  on  the  table 
and  the  persons  stood  off  at  some  dis- 
tance. It  appears,  however,  that  the  idea 
is  not  a  new  one,  as  a  heated  microphone 
was  used  before  this  by  the  Paris  tele- 
graph engineer,  Germain,  with  good  re- 
sults.— Elektrotech  Zeitschrift,  Berlin. 


Arc   Carbons  Made   From  Tar. — The 

John  Okissons  firm  of  Stockholm  has 
succeeded  in  separating  carbon  from  tar 
and  it  is  now  possible  to  make  electric 
light  carbons  with  this  material.  The 
black  color  of  tar  is  in  fact  due  to  the 
finely  divided  carbon  which  it  contains 
and  this  forms  a  large  percentage,  being 
about  one-fourth  the  weight  of  the 
whole.  As  the  liquid  tar  has  about  the 
same  density  as  the  solid  carbon,  the 
minute  particles  of  carbon  remain  sus- 
pended in  this  way.  By  the  new  process 
the  carbon  can  be  separated  from  the 
liquid  part  and  this  latter  takes  the  shape 
of  a  dense  and  transparent  golden-brown 
liquid.  What  is  remarkable  is  that  the 
carbon  has  physical  properties  of  an  en- 
tirely different  kind  from  lampblack. 
When  compressed  in  molds  it  is  found 
to  make  very  good  carbons  for  arc  lamps 
or  for  electric  furnace  use.  Carbon  cru- 
cibles can  also  be  made  in  this  way. — 
Elcctricicn,  Paris. 


Memorial  to  Phillips  of  the  Titanic. 

The  memorial  at  Godalwing,  England,  to 
John  George  Phillips,  the  wireless  opera- 
tor of  the  Titanic,  is  to  take  the  form 
of  a  cloister,  with  a  small  garden  en- 
closed by  it  and  with  seats  sheltered 
from  the  weather.  This  is  a  memorial 
in  which  the  committee  shows  its  good 
taste,  being  useful  as  well  as  attractive, 
especially  as  the  farther  wall  is  to  con- 
sist of  an  arcade  through  winch  there 
will  be  a  view  of  fields  and  wooded  hills. 
The  committee  seems  to  be  aware  of  the 
obvious  fact  that  a  memorial  should  not 
be  forgotten  as  soon  as  it  is  set  up,  SO 
here  the  cloister  will  be  used  and  not 
ignored  and  as  long  as  it  is  used  it  will 
be  associated  with  the  name  ami  story  oi 
Phillips.  The  successful  completion  of 
the  scheme,  however,  depends  on  whether 
the  necessary  funds  can  he  raised,  but  it 
is  hoped  to  secure  these  by  the  interna 
tional  subscription  list  which  is  now 
open. —  London    Times    (daily). 
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Ozone  for  Sterilizing  Barrels. — Dur- 
ing the  last  few  years  the  use  of  ozone 
produced  by  electric  apparatus  has 
reached  a  great  industrial  importance  on 
account  of  its  property  of  destroying 
germ  life  and  especially  for  sterilizing  of 
liquids.  Even  now  a  certain  number  of 
cities,  military  quarters,  hospitals  and 
large  schools  are  using  it  with  success  for 
water  purifying  and  the  next  step  will  be 
to  apply  it  for  wines,  cider  or  beer.  But 
such  a  method  is  very  difficult  to  carry 
out  and  the  problem  has  not  yet  been 
solved.  However  an  important  advance 
is  made  in  the  use  of  ozone  for  giving 
a  thorough  purifying  to  the  barrels  or 
other  vessels  and  this  is  especially  use- 
ful in  the  brewery  industry  where  the 
barrels  must  be  cleaned  very  quickly  to 
meet  the  demands.  Dr.  Monfang's 
process  consists  in  passing  ozone  gas 
through  the  barrels  after  a  rapid  wash- 
ing, and  this  for  about  30  seconds,  or  else 
ozonized  water  can  be  used.  Then  the 
barrel  is  washed  with  a  small  quantity  of 
sterilized  water  and  the  result  is  found 
to  be  excellent  from  a  germ-destroying 
point  of  view.  The  electric  apparatus 
needed  for  producing  the  ozone  is  of  a 
simple  kind  and  is  easily  used  in  prac- 
tice.— Revue  Scientifique,  Paris. 


bustion  motors  and  is  designed  to  be  of 
practical  value  to  motorists. 
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Electric  Lighting.     By  William  S.  Franklin. 

New  York:    The  Macmillan  Company.    1912. 

295  pages  with  199  illustrations.    Price,  $2.50. 

In  the  preparation  of  this  book  especial 
attention  has  been  given  to  the  principles 
which  underlie  operating  engineering. 
The  subject  is  given  careful  attention 
from  station  to  lamp. 

The    Modern    Gasoline    Automobile.  ,    By 
Victor  W.  Page.    Chicago:  Norman  W.  Henley 
Publishing  Company.     667  pages  with  380 
illustrations.     Price,  $2.50. 
The  author  believes  a  treatise  upon  the 
motor  vehicle  should  not  assume  that  the 
reader   has  a  knowledge   of  mechanics. 
This  work  is  wide  in  scope,  discussing 
principles  of  both  construction  and  opera- 
tion of  vehicles  propelled  by  internal  com- 


Combination  Eledric  and  Oil  Lamp 

A  novel  arrangement  for  converting 
an  oil  lamp  into  an  electric  light  support 
is  here  shown.  Standards  secured  to  the 
font  support  a  shade  and  below  this  are 
projections    upon    each    standard   which 

M 


COMBINATION   ELECTRIC  AND  OIL  LAMP 

support    a    ring    containing    wires    and 
carrying  electric  lamps. 

The  device  has  been  patented  by  Philip 
T.  Handel,  Meriden,  Connecticut. 


How  Eledric  Ware  is   Construded 

In  changing  electricity  to  heat  there  is 
no  combustion,  consequently  there  is  no 
flame.  The  heat  is  obtained  by  the  re- 
sistance opposed  to  an  electric  current 
passing  through  ribbons  of  special  metal. 
These  ribbons  are  sealed  in  the  appliance 
and  the  current  is  conducted  into  them 
through  insulated  conductors.  There  is 
less  danger  of  fire  or  damage  through 
overheating  in  the  electric  utensil  than 
in  the  use  of  any  other  method  of  direct 
heating. 


"Everyone  hears  better  with  one  ear 

than  with  the  other,"  theorizes  a  Chicago 

"hello    girl."      And    yet    if 

Which  is        y0U  notice  you  will  see  that 

J°.ur,  in  999  cases  out  of   1,000 

leiepnone      the    person    at    the    phone 

places  the  receiver  to  the 
the  left  ear.  It  is  because  the  receiver 
is  hung  on  that  side  of  the  instru- 
ment. The  wire  is  always  long  enough 
so  that  the  receiver  can  be  held  to  the 
right  ear,  but  this  never  seems  to  occur 
to  the  'party.' 

"He  may  be  half  deaf  in  his  left  ear 
and  may  be  perfectly  sound  of  hearing 
with  the  right,  but  this  makes  no  differ- 
ence. There  he  sits  and  fumes  and  strug- 
gles and  perspires,  trying  to  find  out  what 
the  person  on  the  other  end  of  the  line 
is  trying  to  say,  and  all  the  time  he  is 
merely  delaying  the  game  by  making  his 
'tin  ear'  do  the  work.  I'm  thinking  of 
putting  up  a  sign  here  over  the  booths, 
'Are  you  right  or  left  eared?  Find  out 
before  calling  your  number.'  "   - 

An  interesting  if  not  startling  fact  in 
connection  with  the  production  of  coal  in 
the  United  States,  accord- 
Coal  Output  ing   t0    the    United,  States 


Doubles 


Geological   Survey,   is  that 


Y      ^  in    each   successive    decade 

the  output  is  practically 
doubled.  If  the  production  of  bituminous 
coal  alone  were  considered,  the  record  for 
the  last  50  years  would  show  an  increase 
somewhat  in  excess  of  this  ratio.  The 
increase  in  the  production  of  anthracite 
has  been  much  less  rapid  on  account  of 
the  limited  area  of  the  fields,  the  condi- 
tions under  which  the  industry  is  carried 
on  and  the  restriction  of  the  prepared 
sizes  to  domestic  consumption.     It   has 


been  estimated  that  the  output  of  anthra- 
cite will  reach  100,000,000  long  tons  an- 
nually before  it  begins  to  decline.  The 
average  annual  production  from  1896  to 
1905  was  283,240,275  short  tons;  the 
average  production  from  1906  to  1911, 
inclusive,  was  461,499,260  short  tons, 
showing  an  increase  of  178,258,985  short 
tons,  or  63  per  cent. 

The  electric  fan  may  be  used  the  year 
round,  yet  in  some  instances  it  may  be 
stored    away    during    cold 
Storing  the     weather.     In  such  cases  it 
Electric  is  well  to  preserve  the  last- 

Fan  ing  qualities  and  efficiency 

of  the  fan  by  observing  cer- 
tain things  in  getting  it  ready  to  be  placed 
on  the  shelf. 

After  having  unscrewed  the  connect- 
ing plug  at  the  end  of  the  flexible  cord 
which  conducts  current  to  the  fan  from 
the  lighting  socket,  place  the  fan  on  a 
table  and  wipe  it  thoroughly  with  a  dry 
cloth  or  dry  cotton  waste.  Go  over  the 
whole  fan  carefully  removing  all  dust. 
Next  unscrew  the  caps  of  the  oil  cups 
which  are  at  each  end  of  the  armature 
shaft  and  fill  them  with  good  lubricat- 
ing oil.  Replace  the  caps  and  wind  the 
flexible  cord  around  the  base  of  the 
fan. 

To  cover  the  fan  place  a  large,  heavy, 
paper  bag  over  it.  tying  the  neck  of  the 
bag  tightly  around  the  base  o\  the  fan. 
and  it  is  ready  to  be  set  away. 

When  the  bag  is  removed  the  next 
season  the  fan  will  he  in  good  condition 
and  ready  to  run.  An  electric  fan  thus 
protected  during  the  winter  and  oiled 
two  or  three  times  during  the  summer 
should  give  satisfactory  service  for  many 
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Circuits 


Teacher  — ■  What    is    velocity,    Johnny? 
Johnny  —  Velocity  is  what  a  fellow  lets  go 
of  a  wasp  with. 

"Is  you  gwine  to  let  dat  mewel  do  as  he 
please?"  asked  Uncle  Ephraim's  wife.  "Wha's 
you'  will  power?" 

"My  will  power's  all  right,"  he  answered. 
"You  jest  want  ter  come  out  hyar  an'  measure 
dis  here  mewal's  won't  power." 


A  prominent  bridge  player  went  to  her  doctor 
before  taking  an  ocean  trip  and  asked:  "Doc- 
tor, I  want  to  ward  off  seasickness  on  this  trip 
so  that  I  can  play  bridge  and  enjoy  myself. 
Now,  some  of  my  friends  say  I  should  eat  all  I 
want  and  others  say  I  shouldn't  eat  a  thine. 
Which  should  I  do?" 

"Well,  ma'am,"  replied  the  doctor,  thought- 
fully, "it's  only  a  question  of  whether  you  prefer 
to  discard  from  strength  ^-  -""-1>- — ■««  " 


It  is  said  that  a  young  man,  while  attending 
the  La  Crosse,  Wis.,  fair,  dodged  an  auto  and 
had  just  got  out  of  the  way  when  a  motorcycle 
whizzed  by,  barely  missing  him  in  its  meteoric 
flight.  "Golly,"  he  remarked,  "I  didn't  know 
the  darned  tiling  had  a  colt!" 

"What's  the  matter  with  Briggs?" 
"He  was  getting  shaved  by  a  lady  barber 
when  a  mouse  ran  across  the  floor." 


Teacher  —  Johnny,    what    would    you    do    if 
another  boy  called  you  a  story  teller? 
Johnny  (aged  six)  —  To  my  face? 
Teacher  —  Yes. 
Johnny  —  About  how  big  a  boy? 

*  *     * 

"  Why  did  you  strike  the  deceased  on  the  head 
with  an  oar  after  he  had  rocked  the  boat  and 
fallen  out?" 

"Because  he  knew  how  to  swim." 

The  female  suffrage  orator  stood  upon  her 
platform  and  looked  over  the  sea  of  faces. 

"Where  would  man  be  to-day  were  it  not  for 
woman?"  she  inquired. 

She  paused  a  moment  as  she  gazed  around 
the  hall. 

"Again  I  repeat,"  she  said,  "where  would 
man  be  to-day  were  it  not  for  woman?" 

"In  the  Garden  of  Eden,"  answered  a  male 
voice  from  the  rear. 

*  *     * 

Potash  —  Cohen  can  nefer  make  a  goot 
goluf  blayer. 

Perlmutter  —  For  vy  not? 

Potash  —  He  nefer  hollers  fore  —  always 
he  yells  dree  ninedy-eight. 


The  garage  keeper 's  little  daughter  never  had 
happened  to  see  a  dachshund  before. 

"Look,  papa!"  she  exclaimed.  "See  what 
a  long  wheel  base  that  dog's  got!" 


First  Motorist — What  is  the  name  of  this  big 
cemetery  we  are  passing? 

Second  Motorist — That's  not  a  cemetery, 
my  dear  boy;  those  are  milestones. 


Old  Gentleman — Now,  kiddies,  do  you  want 
me  to  have  a  game  of  romps  with  you?     Eh? 

Youngster — Oh,  no!  We're  playing  at 
Indians,  and  you're  no  use.  You're  scalped 
already! 

*  *     # 

Uncle  Jack — I  understand  the  angels  brought 
you  a  little  brother  last  night. 

Small  Bobby  (pityingly) — You'd  better  come 
over  to  school  to-morrow  and  join  our  class  in 
sex  hygiene. 

*  •*     * 

Interlocutor — That's  right,  go  ahead  and  tell 
all  you  know.     It  won't  take  long. 

End  Man — Yassah,  I  guess  I  might  as  well 
tell  all  we  bofe  know — -it  won't  take  any  longah, 
yah,  yah,  yah! 


Georgia  Lawyer  (to  colored  prisoner) — Well, 
Ras,  so  you  want  me  to  defend  you.  Have  you 
any  money? 

Rastus — No;  but  I'se  got  a  mule  and  a  few 
chickens,  and  a  hog  or  two. 

Lawyer — Those  will  do  very  nicely.  Now, 
let's  see;  what  do  they  accuse  you  of  stealing? 

Rastus — Oh,  a  mule  and  a  few  chickens  and  a 
hog  or  two. 
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THE  LATEST  SCIENTIFIC  IDEA  IS  THAT  THE   MAN  OF  THE 

FUTURE   WILL  GIVE   UP  BEEFSTEAKS  AND  OTHER   FOODS 

AND    NOURISH    HIMSELF    WITH    ELECTRIC    SHOCKS 
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Automatic  Typewriter 

A  machine  operated  by  electricity  that 
will  write  as  many  real  typewritten  let- 
ters each  clay  as  can  be  written  in  the 
same  time  on  six  machines  is  here  shown. 

The  "filled  in"  circular  letter  is  too 
often  consigned  to  the  waste  basket  un- 
read. The  letter  in  which  every  word  is 
actually  typewritten  receives  attention. 
Hence  the  field  for  such  a  machine  as  de- 
scribed. 

The  equipment  consists  of  the  operator 
and  cabinet,  a  perforator,  an  automatic 
letterhead. feeding  device  and  an  Under- 
wood typewriter.  The  letter  is  first  writ- 
ten upon  the  perforator  which  is  operated 
like  an  ordinary  typewriter.  The  per- 
forator punches  holes  in  a  sheet  of  paper, 
each  perforation  corresponding  to  a  let- 


ter on  the  typewriter  keyboard.  Then, 
somewhat  similar  to  the  perforated  rolls 
of  the  player  piano,  this  roll  is  placed  in 
position  in  the  "operator"  as  it  is  called,  a 
one-tenth    horsepower   electric   motor    is 


THE  PERFORATOR 


started  and  the  operator  turns  out  real 
typewritten  copies  of  the  letter  perfor- 
ated on  the  roll.  Completing  the  machine 
is  a  mechanism  for  automatically  placing 
letterheads  in  the  typewriter.  This 
mechanism  takes  a  letterhead  from  a  hold- 
er at  exactly  the  right  moment,  drops  it 
into  the  typewriter  and  brings  it  at  the 
same  time  into  proper  registration  with 
the  date  line.  When  the  supply  of  letter- 
heads is  exhausted  the  motor  is  shut  off 
automatically. 
1000 
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Automobile  Self>Starter 

An  electric  self-starter  used  as  stand- 
ard equipment  on  Haynes  motor  cars  con- 
sists of  two  separate  but  correlated  ele- 
ments, the  generator  and  cutout,  Fig.  1, 
and  the  battery,  self-starting  motor  and 
lamp  system,  Fig.  2.  The  twelve  volt 
generator  is  mounted  on  the  right  side 
of  the  motor  and  is  driven  from  the  right 


AUTOMOBILE   SELF-STARTEB. 

cam  shaft.  It  is  wired  to  a  cutout  on 
the  dash,  which  alike  automatically  pre- 
vents overcharge  of  the  battery  and  leak- 
age of  current  from  thence  to  the  gen- 
erator armature  at  slow  speeds.  The  bat- 
tery which  is  carried  on  the  left  running 
board  is  of  100  ampere  hours  capacity. 
Five  lamps  are  supplied  from  this  bat- 
tery. 

The  starting  motor  which  is  supplied 
from  the  same  battery  has,  like  the  gen- 
erator, but  two  connections.  It  is  geared 
to  the  flywheel  by  means  of  teeth  cut  in 
the  latter's  periphery,  a  sliding  gear  on  a 
short  idler  shaft  geared  direct  to  the 
motor  armature  meshing  with  these  teeth. 
The  starting  motor  is  mounted  on  the  left 


side  of  the  engine,  forward  of  the  fly- 
wheel and  beneath  the  frame.  The  con- 
trol of  the  sliding  gear  is  accomplished 
by  means  of  the  gear  shaft  lever.  A 
quick  forward  thrust  on  the  lever  throws 
the  sliding  gear  into  mesh  with  the  teeth 
on  the  flywheel,  thus  starting  the  motor. 
The  lever  is  automatically  returned  to 
neutral  upon  the  response  of  the  engine. 


New  Kind  of  Insulating  Glove 

Rubber  for  insulating  gloves  was 
naturally  tried  at  the  very  outset.  But 
rubber  as  a  glove  material  has  never 
proved  very  satisfactory.  While  it  has 
high  resistance  to  puncture  by  the  cur- 
rent it  does  not  wear  well  against  such 
abrasion  as  a  working  glove  always  re- 
ceives, while  it  causes  sweating  with 
consequent  discomfort  and  slipperiness 
of  the  hands. 

From  the  standpoint  of  durability,  of 
course,  leather  has  always  been  recog- 
nized as  the  ideal  material  for  linemen's 
gloves;  but  how  to  render  it  sufficiently 


INSULATING   GLOVE 

resistant  to  high  voltage  currents  became 
a  question  which  for  years  was  a  puzzle 
to  tanners  and  scientific  experts. 

Now,  however,  success  is  announced 
in  producing  a  leather,  called  Rezistol, 
which  has  not  only  unusual  wearing 
qualities  but  also  a  very  high  degree  of 
resistance.  The  gloves  made  from  this 
leather  hear  the  same  name  and  are  now 
on  the  market. 

'Very  thorough  resistance  tests  have 
been  made  on  these  gloves  and  they  indi- 
cate that  what  is  a  new  and  ver\  valu- 
able 'insulating  material  for  other  pur- 
noses  has  been  discovered. 
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Brain  versus  Brawn 

The  digging  and  setting 
of  telephone  and  electric 
light  poles  usually  re- 
quires the  services  of 
nine  men  and  a  foreman 
at  an  average  cost  of 
about  $42  per  day  for  the 
erection  of  ten  poles. 
With  the  apparatus  illus- 
trated, which  can  be  used 
both  as  a  derrick  and  a 
power  driven  pole  hole 
digger,  the  setting  of  20 
poles  per  day  with  the 
services  of  five  men  is  a 
fair  average.  The  truck 
is  gasoline  driven  with 
the  transmission  gearing 
arranged  to  operate  either 
the  windlass  or  the  truck. 


Ele&ric  Speed  Indicator 

The  desirability  of  knowing  the  speed 
of  vehicle,  machinery,  or  shafting  at  any 
time,  is  something  that  is  now  generally 
understood  in  every  branch  of  industrial 
work.  The  electric  speed  indicator  here 
illustrated  consists  of  a  Holtzer-Cabot 
magneto  generator,  a  form  of  small  dy- 
namo,  and   used  in   conjunction   with   a 


MAGNETO  WHICH  OPERATES  A  SPEED  INDICATOR, 


POWEPv  DRIVEN  POLE  HOLE  DIGGER 

Westinghouse  measuring  instrument.  The 
magneto  is  attached  to  a  pulley  or  shaft 
of  the  apparatus  the  speed  of  which  is  to 
be  measured,  and  since  the  voltage  of  the 
magneto  generator  is  proportional  to  its 
speed,  the  meter  which  is  properly  cali- 
brated indicates  the  speed  directly  at  any 
time.  When  operating  at  1,000  revolu- 
tions per  minute;  the  magneto  generates 
25  volts  so  that  the  meter  may  be  cali- 
brated for  any  unit,  as  revolutions  per 
minute,  cycles  per  second,  percentage 
fast  or  slow,  or  feet  per  minute. 

On  account  of  the  ease  with  which 
these  indicators  may  be  adapted  to  the 
many  types  of  machinery,  they  find  a 
wide  field  of  application.  The  meter  may 
be  mounted  some  little  distance  from  the 
magneto  generator,  so  that  it  is,  possible 
to  locate  a  number  of  the  meters  in  one 
place,  for  those  in  charge  to  note  the 
efficiency  of  the  work  in  the  various  de- 
partments at  any  time.  In  connection 
with  newspaper  presses,  the  application 
is  to  note  the  number  of  copies  being 
printed  at  any  time  or  the  total  number 
of  an  edition. 

A  comparatively  new  use  of  speed  in- 
dicator is  for  determining  the  speed  of 
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trains  or  electric  cars.  The  indicator  may 
be  attached  to  the  axle  and,  if  the  meter  is 
adjusted  to  prevent  jar,  this  will  give  ex- 
cellent results. 


Meat  Slicing  Machine  for  Butchers 

The  V.  B.  P.  sheer,  as  it  is  named,  is 
used  to  slice  dried  beef,  bacon,  boiled 
ham  and  all  kinds  of  boneless  meats, 
producing  a  perfect  slice  of  uniform 
thickness  all  the  way  through.  A  change 
in  thickness  can  be  made  in  a  second  by  a 
single  adjustment.  Anyone  who  has 
ever  had  to  remove  rind  from  bacon 
knows  how  difficult  it  is  to  do  it  without 
waste.  An  attachment  on  this  machine 
removes  rinds  at  the  same  time  that  the 
slicing  is  done.    One  motion  on  the  sheer 


ELECTRICALLY  OPERATED   MEAT  SLICER. 

simultaneously  removes  the  rind  and  does 
the  slicing,  resulting  in  a  saving  of  time 
and  meat.  It  is  a  great  time  saver  for 
the  butcher. 

The  knife  is  a  finely  tempered  disk  with 
a  razorlike  edge  which  is  maintained  by 
a  patented  automatic  sharpener.  The 
work  of  sharpening  requires  only  a  few 
seconds.  To  prevent  any  accidental  con- 
tact  with  this   sharp   knife,  an   efficient 


knifeguard  is  provided,  which  affords 
protection  to  the  operator  and  renders  the 
machine  safer  to  handle  than  the  butch- 
er's knife. 

The  sanitary  features  have  not  been 
overlooked  and  close  examination  will  re- 
veal no  crack  or  crevice  of  the  machine 
where  small  particles  of  meat  or  dirt  can 
lodge. 

The  machine  has  a  normal  capacity  of 
approximately  50  slices  per  minute, 
though  this  can  be  varied  to  values  either 
below  or  slightly  above  if  desired,  though 
the  higher  speeds  are  not  recommended. 
Sixteen  different  thicknesses  of  slices 
are  provided  for  by  single  adjustment 
which  may  readily  be  made  by  the  opera- 
tor. The  motive  power  of  the  machine 
is  a  one-half  horsepower  Westinghouse 
motor. 


A  Forge  Blower 

The  blacksmith  who  uses  only  a  single 
fire  may  still  profitably  use  electric  cur- 
rent in  connection  with  the  blower.  A 
small  motor  taking  no  more  current  than 
the  ordinary  incandescent  lamp  may  be 
used  in  conjunction  with  a  small  centrif- 
ugal blower  and  arranged  as  shown  in 
the  illustration.  No  levers,  belts  or 
gears  are  required. 

It  is  maintained  that  the  electric  forge- 
blowers  are  of  high  mechanical  efficiency 
and  hence  have  small  current  consump- 
tion. They  are  also  quiet  running,  while 
the    "howl"    of   the    ordinarv    blower    is' 


FORCE  BLOWER 
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almost  unbearable.  At  the  same  time 
they  provide  a  larger  volume  of  air  at 
ample  pressure  and  produce  quick  and 
hot  fires  because  of  perfect  combustion 
of  fuel  in  the  fire  bed. 


Pressing'Iron  Economy 

Many  people  forget  when  comparing 
ironing  by  electricity  with  the  old  way 
that    three-quarters    of     the    heat    that 


should  go  into  the  old  type  of  iron  escapes 
from  the  stove  into  the  air.  Graphically 
this  waste  is  presented  to  the  eye  in  the 
illustration,  and  in  hot  weather  is  empha- 
sized more  thoroughly  when  either  the 
cook  stove  or  gas  stove  used  for  heating 
the  iron  brings  the  temperature  of  the 
room  to  an  uncomfortable  point. 

With  the  Princess  electric  iron  the  heat 
is  made  within  the  iron,  exactly  at  the 
point  needed,  with  no  loss  of  heat,  no 
heating  of  the  rooms,  no  walking  between 
board  and  stove. 

The  heating  element  is  constructed  of 
Nichrome  ribbon  wire  wound  on  mica 
and  sealed  between  sheets  of  the  same 


material.  It  lies  inside  flat  on  the  face  of 
the  iron,  applying  the  heat  where  needed. 
Three  minutes  after  turning  on  the  cur- 
rent the  iron  is  ready  for  use.  The  han- 
dle is  large,  is  shaped  to  fit  the  hand  and 
has  an  ebonized  finish.  The  cord  is  de- 
tachable at  the  iron  by  a  simple  pull  of, 
the  free  hand.  The  plug  making  this 
connection  is  encased  in  metal  and  when 
attached  is  held  firmly  in  place  by  a  metal 
sleeve,  removing  all  strain  from  the 
terminals. 


Electric  Perfumer  and  Disinfector 

Have  you  ever  stood  among  the  pines 
in  their  native  forest  after  a  rain  storm 
and  noticed  how  cool,  clean  and  refresh- 
ing is  the  air? 

Would  you  like  to  sit  in  your  own 
home  or  office  and  breathe  the  same 
"forestized"  air,  or  enjoy  the  same  privi- 
lege when  you  go  to  the  cafe,  hotel,  club, 
lodge  room  and  similar  places  of 
assembly  ? 

The  accompanying  illustration  shows  a 
device  designed  for  bringing  about  this 


ELECTRIC  PERFUMED  AND  DISINFECTOR 

pleasant  state — the  Glendale  electric  per- 
fumer and  disinfector.  The  fan,  obtain- 
ing power  from  a  dry  battery  contained 
in  the  base,  is  surrounded  by  a  perforated 
metal  receptacle  containing  a  wick  which 
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can  be  saturated  with  any  desired  per- 
fume, the  odor  from  which  is  emitted  im- 
mediately upon  turning  on  the  current. 
Oil  of  pine  needles,  lilac  water  and  men- 
thol, formaldehyde  and  spirits  of  cologne 
are  some  of  the  liquids  used. 


Kerosene  Torch 

The  gasoline  torch  has  gradually  be- 
come a  luxury  on  account  of  the  increas- 
ing the  price  of  gasoline.    Inventors  have 


KEROSENE  TORCH  MUCH   USED  IN   RAILWAY 
WORK 

therefore  turned  their  attention  to  the 
production  of  a  torch  that  will  operate 
effectively,  using  kerosene. 

The  Hauck  heater,  in  a  large  size,  is 
shown  in  the  illustration.  This  tool  is 
used  by  electric  railways  in  rail  bonding, 
brazing  and  in  other  heavy  work.  It  con- 
sists of  a  seamless  steel  tank,  equipped 
with  hand  air  pump,  pressure  gauge, 
twelve  feet  of  oil  hose,  a- patented  burner 
which  can  be  used  with  kerosene  oil  as 
fuel,  with  a  pressure  on  the  tank  of  from 
25  to  50  pounds.  The  flame  is  steady, 
giving  intense  heat,  without  smoke  or 
smell. 

Small  hand  torches  operating  on  the 
same  principle  are  also  made. 


An  Office  Ventilator 

This  office  ventilating  fan  is  designed  to 
be  placed  in  the  top  sashes  of  windows  or 
in  transoms  and  at  slight  expense.  It  in- 
cludes a  \2y2  inch  Ventura  fan  with  a 
cast  iron  housing.  The  fan  is  driven  by 
a  motor  which  is  adapted  to  run  from  a 
connection  to  the  light  socket. 

An  ingenious  reversing  mechanism 
makes  it  possible  to  discharge  the  air 
straight  ahead,  upward  toward  the  ceil- 
ing, downward  toward  the  floor  or  at  any 
intermediate  point.  Pure,  invigorating 
air  introduced  under  slight  pressure  can 
be  supplied  at  will  without  direct  draft 
or  directly  onto  occupants.  A  simple 
turn  of  the  hand  wheel,  seen  in  the  illus- 
tration, reverses  the  outfit  so  that  it  ex- 
hausts from  the  room,  thus  providing  for 
absolute  ventilation  by  complete  air 
change. 


Ill  II    u*gi 
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OFFICE    VENTILATOR. 
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New  System  of  Electric  Number  Signs 

The  new  Mickelwright  number  indi- 
cator, an  English  idea,  is  intended  to 
show  illuminated  numbers  by  electric 
lamps  in  a  much  more  economical  way 


shown  by  properly  switching  the  lamps. 
In  this  case  only  twelve  lamps  are  used 
for  the  whole.  Such  indicators  are  use- 
ful in  music  halls  or  moving  picture 
theaters  to  show  the  program  numbers, 
in  public  dance  halls,  also  in  restaurants 
for  orchestra  numbers. 
Railroads  use  them  to 
show  train  numbers,  and 
they  are  also  employed 
by  omnibus  and  tram- 
way lines.  The  small 
cost  of  these  indicators 
will  probably  favor  their 
more  extensive  use. 


NEW   ELECTRIC  NUMBLP.  SIGNS 

than  usual,  as  it  uses  but  ten  lamps  for 
each  figure.  Supposing  a  single  figure, 
which  gives  any  number  from  i  to  9; 
this  requires  only  eleven  wires  to  be  con- 
nected from  the  sign  to  the  controlling 
switch.  Usually  a  figure  display  is  made 
up  of  a  much  greater 
number  of  lamps  and 
the  wiring  is  more  ex- 
pensive. One  of  the  sin- 
gle figure  indicators  is 
illustrated  and  it  is 
made  up  of  small  metal 
reflectors  containing 
the  lamps,  the  whole 
being  enclosed  as  usual 
in  a  box  with  a  colored 
glass  panel  in  front  in 
red  or  green  glass.  In 
another  view  is  the  two 
figure  pattern  with  the 
figure  1  on  the  left  and 
the  variable  figure  from 
o  to  9  on  the  right,  so 
arranged  as  to  show 
the  figure  8;  19,  13,  12 
or  any  other  number 
of  two  figures   can  be 


General  Utility  of  the 
Modern  Searchlight 

Prominent  among  the 
industrial  applications 
which  have  lately  proved 
the  utility  and  worth  of  the  searchlight 
projector  may  be  mentioned  the  installa- 
tion at  the  mine  of  the  Telluride  Com- 
pany, at  Telluride,  Colorado.  Here,  five 
lights  ranging  in  size  from  nine  to  eight- 
een inches  have  been  used  with  success 


STEAM  SHOVELS 


POPULAR    ELECTRICITY    MAGAZINE 


1007 


for  illuminating  cars,  workings  and 
approaches  to  the  mines,  as  well  as  to 
facilitate  night  work,  to  guard  the  trails 
and  roads  to  the  mines  and  mills  and  the 
approaches  to  the  power  plant. 

The  Utah  Copper  Company's  mine  in 
Bingham  Canyon,  Utah,  was  originally 
worked  as  a- placer  gold  camp,  then  as  a 
ground  silver  lead  proposition  and  has 
finally    developed    into    the    largest    low 


the  cars.  Arc  and  incandescent  lamps 
were  so  frequently  shattered  by  blast- 
ing, and  by  falling  and  flying  rocks  that 
they  were  found  impracticable.  In  the 
fall  of  1909  three  eighteen  inch  search- 
lights were  installed  in  a  house  on  the 
opposite  side  of  the  canyon,  distant 
about  1200  feet  from  the  workings,  and 
have  been  in  successful  operation  ever 
since.      During   the   loading   period   the 


grade  copper  mine  of  its  type  in  the 
world.  In  1906,  the  work  of  mining 
with  steam  shovels  was  commenced. 
The  terraces  extend  outside  the  canyon 
for  a   distance   of    1,500   feet. 

It  is  obvious  that  economical  manage- 
ment of  an  industry  of  such  magnitude 
requires  its  operation  by  night  as  well 
as  by  clay.  The  problem  of  adequate 
night  illumination,  however,  was  one 
not  easily  solved.  Electric  lights,  either 
arc  or  incandescent,  as  ordinarily 
installed  for  illuminating  purposes, 
proved  impossible  because  the  ore  and 
low  grade  porphyry  is  broken  from  the 
terraces  by  blasting  before  loading  into 


shovel  is  "picked  up"  by  the  searchlight, 
which  follows  it  during  its  movements. 
Photographs  of  the  novel  use  of 
searchlights  as  depicted  in  the  accom- 
panying illustrations  were  obtained 
through  the  courtesy  of  the  General 
Electric  Company. 


"When  Benjamin  Franklin  wandered 
into  the  limelight  with  a  loaf  of  bread 
tucked  under  his  arm.  he  never  could 
have  dreamed  that  the  mysterious  elec- 
tricity he  was  to  bring  to  earth  with  his 
little  kite  would  one  day  be  made  to  mix 
dough  and  hake  the  bread,  hut  that  is 
what  has  happened." 
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A  Regulating  Socket 

The  Wirt  regulating  socket  is  nothing 
more  or  less  than  a  little  rheostat  for  dim- 
ming lamps  or  regulating  the  current  to 
small  motors  as,  for  instance,  those  used 
in  connection  with  massage 
vibrators.  It  is  constructed 
with  a  thick  brass  shell 
with  threads  at  one  end  for 
screwing  into  the  lamp 
socket  and  interior  threads 
at  the  other  for  receiving 
a  lamp  or  a  plug  from  the 
motor.  Resistance  wires 
are  contained  in  this  shell.  socket 
Adjustment  is  made  by  turning  the  milled 
fiber  ring  shown  in  the  illustration; 
turning  it  one  way  causes  the  light  to 
grow  dim  or  the  motor  to  run  slow. 
Turning  it  in  the  opposite  direction 
has  the  opposite  effect. 


For  the  Man  who  Shaves  Himself 
The  man  who  shaves  himself  appreci- 
ates a  light  that  can  be  properly  arranged 


SHAVING   M  RROR   AND   LIGHT 

with  reference  to  his  face  and  the  mirror. 
The  device  shown  in  the  illustration  is 
made  to  meet  this  need.     On  account  of 


its  unique  construction  the  lamp  and  mir- 
ror may  be  conveniently  adjusted.  In  case 
one  desires  to  sit  down  while  shaving,  the 
lamp  and  mirror  are  made  up  to  set  on 
a  table  or  stand.  . 


English  Blueprint  Machine 

The  accompanying  illustration  repre- 
sents an  improved  English  model  of  con- 
tinuous blue  printing  machine.     It  will 


copy  tracings  of  any  length  in  one  piece, 
while  small  tracings  can  be  fed  into  the 
machine  one  after  another  and  side  by 
side,  thus  saving  the  time  occupied  in 
loading  and  unloading  a  printing  frame 
and  reducing  the  cost  of  paper. 

The  floor  space  occupied  is  small  and 
the  simplicity  in  construction  and  sim- 
plicity in  working  are  most  desirable. 
The  tracing  and  sensitized  material  can 
be  fed  into  machines  at  table  height  while 
all  operations,  viz.,  the  feeding  in  of  trac- 
ing and  sensitized  material  and  the  tak- 
ing out  of  copies,  can  be  performed  with- 
out stopping  the  machines. 

The  single  arc  lamp  travels  backwards 
and  forwards  across  the  view  plate. 
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Electricity  Ousting  the  Steam  Locomotives 

By  EDWAKD  LYELL  FOX 


A  blunt,  shapeless  cab,  a  string  of  cars 
in  its  wake,  comes  sliding  along  the 
tracks.  On  either  side  the  meadows  nod 
drowsily — brown  reaches  of  rank  grass. 
But  so  quietly  does  the  strange  procession 
move  across  them  that  not  even  a  sleep- 
ing cat-tail  is  disturbed.  On  it  comes 
until  sighting  the  concrete  platform  at 
Manhattan  Transfer  its  soft  purring  rises 
to  a  hiss,  a  strident,  singing  sound — for 
the  air  breaks  are  working  and  the  train 
is  rolling  to  a  stop. 

We  watch  it  draw  up  beside  the  plat- 
form. We  see  the  door  of  the  cab  roll 
open.  The  engineer  steps  out.  His  face 
is  clean.  In  demeanor  and  appearance 
he  is  unruffled  as  a  banker  leaving  his 
office.  In  the  cab  behind  him  the  air  has 
remained  pure.  The  windows  are  free  of 
smoke  stains.  None  of  the  jar  of  the 
steam  locomotive  has  shaken  him.  For  • 
he  is  the  engineer  of  an  electric  train — 
a  type  that  is  rapidly  supplanting  -the 
steam  engine  on  most  of  the  railroads 
in  the  neighborhood  of  New  York  City. 

A  few  years  ago  the  traveling  public 
began  to  dream.  They  dreamed  of  a  day 
when  the  clean,  swift,  electric  traction 
that  they  had  heard  so  much  about  would 
come — that  it  would  cover  railroad  opera- 
tion in  the  immediate  vicinity  of  most  of 
the  big  cities.  For  it  to  extend  over  the 
country  was  too  much.  That  was  a  dream 
to  dream  when  the  first  had  been  fulfilled. 
And  now  that  the  big  railroads  of  the 


East  are  ousting  the  steam  locomotive 
and  equipping  their  suburban  service  with 
electric  cabs  it  is  about  time  that  the  sec- 
ond dream  came  into  being. 

The  sight  of  a  gigantic  locomotive  bel- 
lowing through  the  night  belching  fire  and 
smoke  is  inspiring — but  it  is  not  clean. 
People  to-day  demand  the  cleanest  in 
everything.  And  in  railroads  cleanliness 
has  been  a  long  time  coming  to  them.  As 
a  matter  of  fact  there  has  been  little  ad- 
vance in  this  respect  since  a  day  in  August 
82  years  ago  when  the  DeWitt  Clinton. 
dragging  three  coaches,  panted  on  its  first 
trip  between  Albany  and  Schenectady. 
Of  this  trip  we  have  read  : 

"The  smoke  and  sparks  poured  back 
on  the  passengers  in  such  a  volume  that 
they  raised  their  umbrellas  as  shields. 
The  covers  were  soon  burned  oft  these 
and  each  man  whipped  his  neighbor's 
clothes  to  put  out  the  fire  started  by  the 
hot  cinders." 

It  was  a  man  named  Bickford,  road 
foreman  of  the  New  York  Central's 
trical  equipment,  who  told  me  about  their 
system.  And  Bickford  speaks  from  a 
broad  viewpoint.  For  he  has  been  both 
engineer  and  fireman. 

"How,"    I    asked   him    when   he    was 
finally  located  off  duty,  "does  an  ele 
engine's  equipmenl  differ   from  one  run 
by  steam?" 

"An  electric  cab,"  he  told  mo    ;- 
simple.    A  steam  cab  is  complex. 
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type  of  engine  was  evident  at  the  outset. 
Later  I  learned  that  on  the  Pennsylvania 
locomotives  there  are  reciprocating  parts 
connecting  the  drive  wheels.  Still  their 
engineers  have  by  comparison  little  to  do. 
Then  Mr.  Bickford  told  me  that  there 
was  a  wonderful  saving  in  time  and  labor, 


CLEARING   THE   TRACK   IN   WINTER,      ONE  OF  THE   NEW   YORK   CENTKAL   ELECTKIC   LOCOMOTIVES 


motor  engine  the  equipment  by  compari- 
son is  small.  There  is  little  for  the  en- 
gineer to  bother  himself  with.  Indeed  he 
is  responsible  far  less  for  his  electric 
locomotive  than  he  used  to  be  for  his 
steam  engine.  Trained  inspectors  do  the 
work  for  him.  Besides  he  has  much  less 
mechanical  responsibility.  On  our  multi- 
ple unit  locomotive,  for  instance,  there 
are  no  reciprocating  parts.  There  are  few 
things  that  can  become  loose.  The  motor- 
man  makes  practically  no  mechanical  in- 
spection unless  it  be  to  examine  the  rig- 
ging of  the  air  brakes."' 

And  so  the  very  simplicity  of  this  new 


preparing  the  electric  locomotive  for 
work.     Let  me  illustrate : 

At  High  Bridge — what  might  be  called 
the  "suburban  outpost"  of  the  Central's 
lines — the  trains  on  the  Hudson  division 
change  engines.  Steam  gives  way  to  elec- 
tricity. On  an  extra  track  the  great 
motors  wait.  Fifteen  feet  from  them 
shine  the  windows  of  the  train  dispatch- 
er's office. 

And  now  a  train  from  the  West  is 
coming  down  toward  the  city.  At  "F. 
H."  tower  three  miles  above  High  Bridge 
its  coming  is  announced.  A  telephone 
bell    jingles    in    the    engine    dispatcher's 
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office ;  the  number  of  the  approaching 
train  is  called  out.  Hearing  the  signal 
the  motorman  who  has  been  asigned  to 
take  "the  flyer"  on  the  last  leap  toward 
the  city  hurries  to  his  cab.  In  anywhere 
from  two  to  five  minutes  he  is  ready. 
Then  the  inspector  comes,  looks  at '  the 
fuses,  at  their  openly  exposed  boxes  ;  he 
examines  the  brake  mechanism.  Then  he 
waves  his  hand. 

"Clear  away,"  he  shouts. 

In  an  instant  the  engine  is  cut  out  and 
moved  out  on  the  track. 

To  a  man  understanding  railroading, 
the  contrast  between  preparing  a  steam 
locomotive  and  the  electric  train  is  sharp. 
The  saving  in  time  is  wonderful.  Most " 
steam  locomotive  engineers  will  tell  you 
that  it  takes  fully  40  minutes  and  some- 
times more  to  put  the  big  engine  in  shape. 
The  railroad  allots  them  a  half  hour 
under  pay  to  accomplish  this.  But  that 
isn't  enough.  Often  they  must  encroach 
upon  their  own  time  to  be  sure  that  the 
great  vehicles  they  drive  respond  nicely 
to  throttle  and  brake.  Steam  takes  40 
minutes,  electricity  five.  The  saving  is 
obvious. 

And  once  the  incoming  train  is  picked 
tap  the  labor  saving  continues.  Chiefly 
it  is  concerned  with  the  reverse  lever.  Old 
engineers  tell  me  that  the  reverse  lever 
is  the  nightmare  of  their  profession.  They 
must  graps  it  with  both  hands,  brace  a 
foot  against  the  cab  and  pull  with  all 
their  strength  if  the  engine  is  to  go  back- 
ward. It  is  a  task  that  makes  an  awful 
drain  upon  a  man's  strength.  On  a  freight 
run,  for  instance,  where  there  is  much 
backing,  the  lever  is  a  bugbear.  Yet  con- 
trasted to  this  is  the  wonderful  simplicity 
of  the  electric  cab.  In  it  the  reverse  lever 
looks  like  a  little  wrench.  It  can  be 
handled  as  easily  as  the  button  that  turns 
.on  the  electric  lights  in  a  room.  The 
strength  of  a  child  can  move  it. 

Still  another  advantage  is  in  safety.  Ai 
the  terminal  T  managed  to  get  some  in- 
formation out  of  a  Central  engineer.  1  le 
had  just  finished  his  run  through  the  long- 
tunnel,  that  runs  under  the  city.    1  .ike  the 


Pennsylvania  engineer  he  was  very  calm 
and  clean  when  I  saw  him — unlike  the 
engineers  with  their  black  grimy  faces 
that  one  sees  so  often  hanging  out  of  the 
windows  of  the  steam  cab  when  a  run  is 
finished. 

"Yes,"  he  said  in  answer  to  a  question. 
"Electricity  has  made  travel  through  the 
tunnel  much  safer.  This  Park  Avenue 
hole  used  to  be  full  of  smoke  and  steam 
and  gas.  A  great  number  of  trains  ran 
through  it.  The  gas  came  mostly  from  the 
hard  coal  that  was  used  on  the  suburban 
service.  All  this  made  it  very  hard  for  an 
engineer  to  make  out  the  signals.  I 
know,  for  I  got  lost  in  there  a  great  many 
times.  Once  I  stopped  as  soon  as  it 
dawned  upon  me  that  we  had  passed  sig- 
nals'and  had  not  seen  them.  I  got  down 
with  a  torch  and  felt  along  the  rail  until 
my  hand  came  in  contact  with  the  block. 
Then  I  kne  :  for  sure  that  we  had  it. 
Having  a  g.  cen  fireman  I  wouldn't  trust 
him  to  gefe  Iriown.  I  did  it  myself.  I  tell 
you  it  was  hard  and  nasty  work.  There 
were  four  signals  through  the  tunnel  on 
each  track.  Sometimes  that  meant  four 
stop?.  Now  they  have  eleven  signals.  But 
I  nave  never  left  my  cab.  With  electric- 
ity in  the  tunnel  instead  of  smoke  and 
gas  we  can  see  everything  clearly." 

Later  I  received  permission  to  make  a 
run  through  the  tunnel  in  one  of  the  elec- 
tric cabs.  I  was  told  to  report  half  an 
hour  before  the  leaving  time  of  the  train. 
When  I  got  there  I  found  the  engineer. — - 
or  motorman  if  you  would  rather  call  him 
that — examining  the  bulletin  board.  Then 
he  compared  his  watch  with  the  standard 
clock,  registered  "on"  and  the  hours  lie 
had  been  "off."  A  moment  later  the  train 
dispatcher  came  along  and  told  him  where 
his  engine  was  stationed. 

Often  the  electric  locomotive  is  found 
on  its  right  track,  the  man  Finishing  a 
run  leaving  it  there.  This  time,  tho 
it  was  out  in  the  yard  and  so  we  began  a 
weary  pilgrimage,  crossing  tracks,  pick- 
ing our  \va\  over  third  rails,  and  -landing 
in  the  little  safety  stations  when  trains 
came  whirling   from  opposite  direel 
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The  yard  being  on  a  grade  we  found 
blocks  under  the  wheels  to  keep  the  en- 
gine from  sliding  back  down  the  tracks. 
I  watched  the  engineer.  He  gave 
directions  to  some  helpers;  the  blocks 
were  removed.  Then  he  walked  along 
the  cab,  examining  the  contact  shoe  and 
the  motor  fuses.  A  moment  later  he 
beckoned  me  to  jump  in.  I  took  a  seat  in 
the  cab.  Here  another  scene  of  bustling 
began.  First  he  closed  the  pump  switch 
which  starts  the  air  compressor.  That  is, 


the  inspector  signaled  to  apply  the  brake 
test.  Meanwhile  he  was  walking  back 
beside  the  cars  watching  the  different 
pistons  and  brake  cylinders,  watching  to 
see  if  they  were  working  properly.  Then 
he  gave  a  signal  to  release  the  brakes  and 
with  another  simple  twist  of  the  en- 
gineer's fingers  there  came  a  long  sigh 
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starts  it  unless  the  fuse  is  blown.  Then 
he  cut  in  all  the  necessary  switches  to 
move  the  engine  and  looking  through  the 
window  waited  for  a  tiny  signal  beside 
the  track  to  give  him  the  word  to  start 
back  into  the  terminal. 

It  was  not  long  before  the  signal 
flashed.  A  switching  on  of  the  current 
and  we  were  sliding  back  over  the  rails. 
As  we  neared  the  waiting  passenger 
coaches  he  moved  the  air  brake  switch 
and  with  a  soft  hissing  the  engine  bumped 
lightly  against  the  coupler  of  the  first  car. 
I  noticed  that  the  coupling  was  not  done 
until  an  inspector  came.  Then  with  the 
necessary  air  pressure  in  the  train  line 


of  released  air.  The  train  was  ready  to 
start.  Just  about  then  the  conductor 
came  along.  He  took  the  number  of  the 
engine  and  the  name  of  the  crew.  Then  I 
saw  him  compare  watches  with  my  host 
of  the  cab  and  return  to  superintend  the 
entering  of  the  passengers.  A  moment 
later  the  current  was  switched  on  and 
with  a  low  moaning  sound  issuing  from 
the  huge  motors,  we  began  to  whirr  out  of 
the  train  shed.  Slowly  and  easily  we 
went,  never  gaining  speed.  And  I  was 
wondering  at  the  even  pace  when  the 
motorman  said : 

"Through  the  yard  the  speed  limit  is 
from  six  to  ten  miles  an  hour.  We  have 
to  be  careful." 

Before  I  could  comment  the  dark  open- 
ing of  the  tunnel  had  loomed  ahead  and 
we  plunged  into  a  chaos  of  rumbling- 
wheels  and  moaning  engines.  And  as  we 
rumbled  along  he  began  to  call  my  atten- 
tion to  the  signals — disk  signals  with  two 
lights.    When  a  red  hole  burned  through 
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the  darkness  it  meant  to  stop.  And  as  we 
rushed  on  the  engineer  told  me  that  the 
bottom  light  turning  to  yellow  meant 
caution.  In  two  miles  of  the  tunnel  we 
passed  eleven  of  these  signals.  All  were 
automatic  and  as  soon  as  we  saw' red 
there  was  a  twist  of  the  engineer's  wrist 
and  the  air  brakes  releasing  he  brought 
the  train  to  a  stop.  Then  the  brakes  taken 
off  he  moved  ahead  slowly  until  another 
block  was  passed. 

It  was  slow  work  going  through  the 
tunnel  and  not  until  a  vague  light  quickly 
brightening  began  to  show  ahead  did  we 
pick  up  speed.  Then  the  power  lever 
was  pushed  ahead  a  notch  and  we  whirled 
out  into  the  sunshine.  Here  we  found 
another  set  of  signals,  only  instead  of  be- 
ing along  the  tracks  they  hung  above  us. 
These  he  called  ''positive  signals"  and  ex- 
plained to  me  the  difference — if  an  engi- 
neer finds  an  automatic  signal  in  the  stop 
position,  he  stops,  then  proceeds  slowly ; 
if  he  finds  a  positive  signal  he  stops  an'd 
does  not  proceed  until  it  clears  or  until 
he  receives  a  card  from  the  signal  man 
telling  why  it  cannot  be  cleared.  A  few 
of  these  and  the  automatic  signals  began 
again  changing  at  intervals  to  the  posi- 
tive until  we  rushed  through  the  suburbs 
out  into  the  country  until  the  North 
White  Plains  yard  was  reached.  So  our 
run  was  finished — a  24  mile  run  entirely 
by  electricity  with  86  signals  left  behind. 

Later  I  learned  that  the  run  of  the 
Pennsylvania  system  between  the  big  ter- 
minal in  New  York  City  and  Manhattan 
Transfer  out  in  the  Hackensack  Meadows 
was  even  easier.  Indeed  the  Central  en- 
gineer said  it  was  hard  to  imagine  greater 
comfort  in  train  operation  than  the 
handling  of  an  electrical  locomotive 
through  the  clean  straight  tube  under  the 
Hudson  River,  under  Bergen  Hill  and 
out  across  the  meadows.  The  Pennsyl- 
vania engineer  sits  in  a  little  compart- 
ment on  the  front  of  the  locomotive.  A 
big  window  is  before  him  giving  a  clear 
view  of  the  track.  The  master  controller 
is  at  "his  elbow.  Six  feet  away  facing  a 
similar  window  sits  his  companion. 


With  the  left  hand  the  engineer  pushes 
over  the  lever  of  his  controller  very 
slowly.  He  does  this  so  as  to  start  the 
heavy  train  without  blowing  a  fuse.  With 
his  right  hand  he  works  the  little  handle 
which  applies  the  air  to  the  brake.  Inter- 
locking signals  guide  him  across  the  open 
station  yard.  In  the  tube  system  of  blocks, 
signals,  red  and  green,  tell  him  the  way 
is  clear.  A  cool  green  light  glowing 
ahead  and  he  has  nothing  to  fear.  The 
motor  is  let  out.  It  sings  and  the  train 
whirls  along  slackening  speed,  perhaps, 
climbing  the  grade  near  the  Jersey  side 
of  the  river.  But  there  is  no  panting  like 
in  a  steam  engine,  no  intolerable  heat, 
nothing  to  make  the  trip  anything  but 
quick  and  clean. 

Yet  in  spite  of  all  these  advantages  old- 
time  engineers  are  against  the  electric 
locomotive.  Their  attitude  resembles 
the  "stand-patter."  The  operation  of  an 
electric  or  multiple  unit  train  calls,  you 
see,  for  less  expert  knowledge.  Long  ex- 
perience is  unnecessary.  It  would  take 
away  from  the  profession  of  an  engineer 
something  of  its  exclusiveness.  It  would 
make  competition  more  general  and  pos- 
sibly reduce  wages. 

Four  years  before,  Henry  C.  Case  ran 
a  steam  locomotive  for  the  New  York 
Central.  Now  he  wants  to  get  back  again 
into  the  steam  service.  He  says  he  is 
lonely.  It  may  sound  a  peculiar  objection 
but  it  is  the  objection  of  most  engineers 
who  ride  without  helpers  in  the  Central's 
cabs.  Psychologists  say,  you  know,  that 
the  only  real  punishment  is  loneliness. 
And  loneliness  is  intensified  when  a  iv<dn 
is  whirling  ahead  50  miles  an  hour  with 
nothing  but  a  piece  of  glass  in  roi 
him.  Should  there  be  a  collision  there 
is  nothing  to  stand  the  shock  of  a  crash. 
Nothing  like  on  a  steam  locomotive  where 
the  long  boiler  takes  the  shock  S 
see,  thej  are  nol  onl]  afraid  of  wages 
being  cut,  o\  new  men  overcrowding  the 
field,  but  they  fear  the  loneliness  o 
wild  ride— a  loneliness  that  some 
may  make  them  think  a  red  light  is  green 
and  beckon  them  on  to  destruction. 
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The  First  all  Metallic  Telephone 
Circuit 

The  telephone  business  did  not  really 
begin  to  grow  big  and  overspread  the 
earth  until  1896,  but  the  keynote  of  ex- 
pansion was  first  sounded  by  Theodore 
Vail  in  the  earliest  days,  when  as  yet 
the  telephone  was  a  babe  in  arms.  In 
1879,  according  to  telephone  history,  Vail 
wrote  to  one  of  his  captains :  ' 

"Tell  our  agents  that  we  have  a  prop- 
osition on  foot  to  connect  the  different 
cities  for  the  purpose  of  personal  com- 
munication and  in  other  ways  to  organize 
a  grand  telephonic  system." 

This  was  brave  talk  at  that  time,  when 
there  was  not  in  the  whole  world  as 
many  telephones  as  there  are  to-day  in 
Cincinnati.  It  was  brave  talk  in  those 
days  of  iron  wire,  peg  switchboards,  and 
noisy  diaphragms.  Most  telephone  men 
regarded  it  as  nothing  more  than  talk. 

Four  months  after  he  had  prophesied 


the  "grand  telephonic  system,"  he  en- 
couraged Charles  J.  Glidden  of  world- 
tour  fame  to  build  a  telephone  line  be- 
tween Boston  and  Lowell.  This  was  the 
first  inter-city  line.  It  was  well  placed, 
as  the  owners  of  the  Lowell  Mills  lived 
in  Boston  and  it  made  a  small  profit  from 
the  start.  This  success  cheered  Vail  on 
to  a  master  effort.  He  resolved  to  build 
a  line  from  Boston  to  Providence  and 
was  so  stubbornly  bent  upon  doing  this 
that  when  the-  Bell  Company  refused  to 
act,  he  picked  up  the  risk  and  set  off 
with  it  alone.  He  organized  a  company 
of  well  known  Rhode  Islanders — nick- 
named the  "Governors'  Company" — and 
built  the  line.  It  was  a  failure  at  first, 
and  went  by  the  name  of  "Vail's  Folly." 
But  Engineer  Carty,  by  a  happy  thought, 
doubled  the  wires,  and  thus  in  a  moment 
established  two  new  factors  in  the  tele- 
phone business — the  all-metallic  circuit 
and  the  long  distance  line. — History  of 
the  Telephone. 


HUGE  GARAGE  FOR  ELECTRICS 

In  Denver,  Colo.,  there  is  a  huge  garage   devoted 
solely  to  the  use  of  electric  automobiles.     It  has  a  capacity  of 
some  200  cars,  the  building  measuring   250  by  100  feet.     It  is 
claimed,  and  probably  with  truth,  that  this  is  the  largest  garage  to  be 
found  anywhere  that  is  devoted  solely  to  the  use  of  electric  cars.     Denver  is 
peculiarly  well  suited  to  an  extensive  automobile  trade,  as  the  famous  scenic 
characteristics  of  the  surrounding  country  draw  thither  thousands  of  summer  tourists. 
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Strange  Light  from  the  Andes 

The  Chilean  government,  acting  with 
Bolivia  and  Peru,  has  appointed  a  com- 
mission of  scientists  to  investigate  a 
strange  light  which  flashes  from  the  An- 
des in  Chile.  The  light  is  visible  500 
miles  from  the  main  range  and  is  be- 
lieved to  be  electrical  in  origin.     It  ema- 


sea.  The  extraordinary  ohenomenon  can 
be  seen  with  greatest  ease  when  the  sky 
is  clear. 

"The  flashing  begins  late  in  spring  and 
lasts  until  early  wincer.  Toward  the 
south  then  the  light  ceases  ahno.>r  alto- 
gether. But  in  northern  and  central 
Chile,  in  Peru  and  Bolivia  the  flashes  are 
intermittent  throughout  the  winter. 


IT  HAS  CEEN  SUGGESTED  THAT 
THE  LIGHT'i  MAY  BE  EMANATIONS 
FROM  GIGANTiC  rtEDS  OF  RADIO- 
ACTIVE SUESTANCES  —  PERHAPS 
RADIUM  ITSELF 


nates  directly  from  the  mountains  them- 
selves. 

Dr.  Pedro  Santinez,  one  of  the  com- 
mission selected,  writing  of  the  extra- 
ordinary phenomenon,  says  : 

"The  light  is  ordinarily  of  a  glistening 
appearance  and  has  the  shape  of  a  bold 
curve.  It  appears  to  have  fixed  points 
of  issue  and  changes  only  in  the  fre- 
quency of  its  discharge  and  in  its  extent. 
The  most  vivid  flashes  come  from  a  defi 
nite  point,  and  the  radial  ion  sometimes 
reaches  far  above  the  zenith  and  away  to 


"A  suggestion  has  been  made  that  the 
light  may  not  be  electrical  at  ail;  that  it 
may  be  emanations  from  gigantic  beds  of 
radio-active  substances,  perhaps  radium 
itself.  If  this  latter  theory  is  correct,  the 
Chilean  Cordille  a  hold  a  hoarJ  which 
will  change  the  destinies  of  the  world. 

"During  the  g  eat  earthquake  of  Au- 
gust, 1906,  discha  g-es  occurred  along  the 
whole  crest,  for  if  we  may  accept  author- 
itative statement  erywhere  in 
central  Chile  then  flashed  w  ith  a  quiver- 
ing 'lire.' 
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"Observation  leads  to  the  conclusion 
that  this  radiance  of  the  Andes  is  the  re- 
sult of  electricity.  How  these  discharges, 
which  are  noiseless  and  produce  no  sparks 
may  be  designated  at  this  day  is  net  quite 
clear. 

"It  is  probable  that  in  the  Andes  is  a 
source  of  power  such  as  the  world  has 
never  known  and  which,  if  it  can  be  har- 
nessed, will  be  found  capable  of  provid- 
ing energy  for  the  whole  world." 


Making  Salt  from  Sea  Water 

The  sea  water  of  the  Pacific  Ocean  is 
the  source  of  supply  of  the  Western  Salt 
Company,  which  has  its  works  some  ten 
or  fifteen  miles  south  of  the  city  of  San 
Diego,  Calif.  There  are  about  one 
thousand  acres  in  the  entire  fields  con- 
trolled by  the  company,  and  this  large 
area  is  divided  up  into  rectangular 
evaporation  reservoirs,  from  which  the 
water  flows,  finally,  into  other  reser- 
voirs for  the  final  crystallization  of  the 
then  considerably  condensed  salt  water. 

These  final  vats  have  a  total  area  of 
about  75  acres  and  yield  annually  a 
crop  of  over  12,000  tons  of  salt. 
Around  these  crystallizing  vats  there  is 
a  network  of  narrow  gauge  tracks  on 
which  are  operated  dump  cars  into 
which  the  Japanese  laborers  shovel  the 
salt,  taking  off  a  layer  eight  inches 
thick  from  the  whole  surface  area  of 
the  vats.  For  this  labor  they  get  fif- 
teen cents  per  car.  The  salt  vats  have 
much  the  appearance  of  a  northern  ice 
field  and  the  effect  if  the  bright  sun 
upon  the  large  crystals  is  the  same  as 
the  sun  upon  the  snow.  When  a  num- 
ber of  the  small  dump  cars  have  been 
filled  with  the  glistening  crop  they  are 
run  together  and  hauled  to  the  main 
track  by  a  gasoline  motor  and  are  there 
coupled  to  a  small  electric  locomotive 
which  draws  them  to  the  yards  where 
the  salt  is  dumped  in  heaps  for  further 
treatment  preparatory  to  shipment. 
These  heaps  attain  a  height  of  30  to  50 
feet,  the  salt  being  carried  up  by  auto- 
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matic  conveyors.  The  tracks  are  laid 
on  a  grade  which  allows  the  locomotive 
to  take  the  dump  cars  well  up  the  side 
of  the  heaps  before  they  are  dumped'. 
The  locomotive  is  of  a  low-down  type 
of  construction,  the  motorman  sitting 
in  the  rear  of  the  body.  An  upright 
pole  carries  the  trolley  arm  which  runs 
along  the  wires  of  the  svstem. 
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Aeroplane  Phonograph 

The  army  officers  who  have  been  en- 
gaged in  training  for  aeroplane  scouting 
work  in  the  region  of  Paris  find  that  al- 
though the  aeroplane  is  excellent  for  re- 
vealing objects  on  the  ground  there  is  a 
difficulty  in  the  way  of  recording  the  ob- 
servations. It  is  in  fact  very  hard  to  do 
any  writing  upon  an  aeroplane,  and  at  the 
same  time  to  keep  on  making  observation, 
but  this  drawback  will  now  be  overcome 
by  the  use  of  the  new  Roneo  phonograph 
apparatus. 

In  using  this  the  observer  simply  talks 
into  his  small  machine  which  he  has  be- 
fore him  by  the  use  of  a  speaking  tube 
and  thus  he  is  able  to  record  all  his  notes" 
upon  the  disk  instead  of  having  to  write 
them  down.  The  phonograph  is  of  special 
makeup  for  aeroplane  work  and  is  run  by 
a  small  electric  motor  and  battery.  Even 
when  in  the  air  the  disk  can  be  put  in  a 
suitable  box  and  dropped  overboard  with- 
out needing  to  stop,  then  putting  in  a  new 
one  and  so  on ;  or  the  disks  can  be  kept 
and  turned  in  to  heaquarters  at  the  end 
of  the  flight. 


Steam  Shovels  Give  Way  to  Electric 

Electric  power  has  been   successfully 
applied  to  operate  the  steam  shovel  and 


AEKOPLANE   PHONOGKAPH 

drag  line  excavators  in  use  by  the  recla- 
mation service  in  excavating  at  Lahon- 
ton,  Nev. 

A  Bucyrus  60  ton  shovel  and  a 
60  ton  drag  line  scraper  are  shown  in 
operation  in  the  picture.  The  power  is 
generated  in  the  government  power  plant 
near  by,  where  the  drop  in  the  Trucker 
Canal  is  used  to  develop  1,000  horse 
power.  With  cheap  power  the  machines 
are  preferable  to  the  steam  shovel. 


\  60  TON   SHOVEL  AND  A   DP,/ 


:tmc  povvep, 


IfyeWoifder-Work  of  tije  Mohawk  Valley 

c5jytl  <|>edford  -[ones 


In  1901  the  first  large  steam 
turbine  in  the  world  was  put 
to  work  in  Chicago — a  5,000 
kilowatt  giant  which  was  re- 
Arered  as  a  master-work  from 
sea  to  sea.  Five  years  and 
eight  months  later  it  was  dis- 
mantled— not  of  necessity,  for  m^lziS'. 
its  work  was  as  perfect  as 
ever — but  for  efficiency;  in  comparison 
of  others  of  its  kind  it  was  no  longer  a 
giant  but  a  dwarf,  its  room  had  become 
better  than  its  company.  Today  that 
steam  turbine  stands  in  Company  Street, 
a  monument  to  efficiency.  A  few  hun- 
dred yards  away  are  constructed  steam 
turbines  of  24,000  kilowatt,  or  over 
30,000  horsepower  capacity. 

It  is  a  wonderful  avenue,  is  Company- 
Street  in  Schenectady.  Starting  at  one 
end,  the  visitor  has  on  either  hand  far 
reaching  buildings  of  three  or  six  stories. 
The  startling  thing  about  it  all  is  that 
these  buildings  are  numbered  consecu- 
tivelv.     These   numbers   are   not  ten.  or 


SATURDAY  NOON  AT  THE  SCHENECTADY  WORKS 
ABOVE  IS  THE  PRETENTIOUS  OFFICE  BUILDING 

twelve,  or  20  or  30,  but  70,  80 — on  up  to 
150.     Can  you  imagine  it? 

Here,  little  over  a  hundred  years  ago, 
were  the  "keepers  of  the  eastern  door," 
the  aristocracy  of  the  first  American  na- 
tion. From  this  valley  went  the  dele- 
gates to  the  Long  House — the  grave  Mo- 
hawks who  were  the  proudest  and  oldest 
of  the  Iroquois  confederacy,  and  who 
stationed  themselves  at  the  eastern  door 
of  their  famous  estate,  the  buffer  against 


1018 


POPULAR    ELECTRICITY    MAGAZINE 


1019 


the  encroaching  white  race.  And  in  th 
place  today  go  forth  il»  the  iKterm 
ends  of  the  earth  the  proudest  & 
youngest  representatives  of  that  wr 
race — monster  steam  turbine-generafc 
from  the  greatest  shops  in  the  world 
Ar>d  where  the  corn  pits  of  the  vilh< 
stood  beside  the  river,  stand  today  th 
shops  and  buildings  where  giants  : 
jjafought  forth.  The  Mohawk  was  ine 
cieni.    He  had  to  «o. 


gathered,  working  each  to  a  given  end, 
there  roust  he  g  ►vefnment  and  systematic 
government.  This  government  must  be 
superior  to  the  average  if  they  are  to 
respect  it.  Company  Street  and  its  en- 
virons might  v.*  oil  be  compared  to  a  city, 
but  they  a  re  more  than  that.  Here  are 
the  trolley  lines,  the  electric  bus  lines,  the 
fire  department,  the  police  force,  of  a 
city.  But  here  are  also  the  electric  rail- 
roads, the  paving  system,  the  thorough- 


WHERE    STEAM    TURBINES    ARE    MADE      IN   THE    FOREGROUND   WE    SEE    ONLY    THE    BEGINNING,    THE 

GREAT  STEEL   DISKS:    THE   WORK    PROGRESSES  TOWARD  THE  OTHER   END  OF   THE 

SHOP  WHERE  A  TURBINE  REARS  INTO   VIEW   NEARLY  COMPLETED 


The  General  Electric  Company  lias  at 
this  one  plant  nearly  350  acres  of  land  in 
use — more,  pn.ltahb-,  than  served  to  keep 
the  entire  Mohawk  nation  in  corn.  It  • 
is  all  historic  ground  about  here,  fought 
over  by  French  and  Indian,  Britisher  and 
Colonist.  In  the  old  town  itself  are 
houses  dating  from  200  years  back,  still 
(occupied  bv  the  families  of  their  build- 
ers. But  the  romance  of  the  Mohawk 
valley  was  not  ended  with  flint-lock  and 
calumet.  In  the  old  days,  it  was  the 
gods  who  made  romance  for  men.  To- 
day it  is  men  who  make  romance  for  the 
gods. 

Where    18,000    men    and    women    are 


ness   and   efficiency   in  all   things   which 
many  a  city  lacks.' 

One  of  the  master-minds  of  the  place 
is  a  thinking  machine  named  Charles 
Proteus  Steinmetz,  a  mathematician  of 
world  wide  fame  who  is  without  doubt 
one  of  the  greatest  scientists  and  electri- 
cal engineers  in  this  country.  Stein 
came  into  the  I  tiited  States  23  years 
ago  a  penniless  immigrant,  a  political 
refugee  from  his  own  land.  Today  he 
is  one  of  th  figures  in  the  elec- 

trical world,  and  is  equally  noted  in  other 
phases  of  life  as  \\  ell. 

\:  you  think,"  1  asked,  approaching 
rather   diffidently    to   his    favored    topic, 
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THERE  IS  A  VERY  MODERN  AND  SANITARY  REST- 
AURANT BUILDING  ON  THE  GROUNDS 


IN  THIS  RESTAURANT  BUILDING  ALL   THE    COOK- 
ING IS  DONE  BY  ELECTRICITY 


-,*      ^ 


A  PRIVATE  TELEPHONE  EXCHANGE  THAT  WOULD 

DO  FOR  A  LARGE  CITY  SERVES  COMPANY 

STREET  AND  ITS   ENVIRONS 

"that  we  have  tapped  much  of  the  power 
of  electricity?  I  mean,  have  we  devel- 
oped it  as  much  as  we  may  hope — " 


"Ach,  no !"  came  the  explosive  answer, 
with  a  wave  of  his  ever-present  cigar, 
long,  thin  and  light.  "Look  at  the  coal 
fields  of  all  the  world — every  one  is 
mapped  out  and  ready  for  development 
as  soon  as  need  be.  Every  ton  of  coal 
on  this  earth  is  known  today.  Even  in 
China  and  Siberia,  where  they  say  so 
little  is  known,  is  this  true.  And  then 
what?  Some  day,  not  so  many  thousand 
years  ahead,  there  will  be  no  more  coal. 
Some  day  there  will  be  .no  more  of  the 
great  earth-fuel.    And  then  what? 

"Electricity,  my  friend!  Look  you  at 
the  old  world.  She  is  afraid  of  the  great 
crisis  already.  She  burns  electricity  to- 
day, in  great  part.  Even  here  we  are 
coming  to  use  it  more  and  more  with 
each  passing  year.  Electricity  is  heating 
our  houses  now.  Electricity  is  smelting 
our  metals  now.  Here  in  our  laboratories 
we  have  electric  furnaces — furnishing  the 
hottest  heat  known  to  science.  It  is  per- 
haps a  little  hard  to  control,  yes,  but  that 
is  nothing.  All  that  will  come.  Elec- 
tricity will  take  the  place  of  coal,  and 
will  do  the  work  a  thousand  fold  better. 
The  time  is  not  far." 

And  the  means  of  effecting  this? 

"Water  power- — the  water  power  of 
the  world  will  in  the  end  be  triumphant,, 
my  friend.  Look  at  Japan,  and  our  own 
western  country.  There  is  the  greatest 
water  power,  and  the  cheapest  electricity 
in  the  world.  The  cost  of  the  power  is 
still  the  great  deterrent,  but  the  future 
will  solve  that  problem  easily." 

And  this  man,  whose  brain  is  in  such 
appalling  contrast  with  his  physique,  has 
very  definite  ideas  on  electricity  itself. 

"It  is  nothing  more  than  a  form  of 
energy,"  he  declared  positively.  "We 
know  more  about  it  than  we  do  about 
any  other  form  of  energy.  And  yet  it  is 
paradoxical  in  that  it  remains  mysterious 
to  us — for  intimacy  kills  the  mystery  of 
all  other  things.  Only  chemical  energy 
is  superior  to  electricity,  for  chemical 
energy  alone  is  capable  of  being  trans- 
ported to  a  greater  extent.  But  in  order 
to  save  the  energy  which  makes  it  pos- 
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sible  for  90,000,000  people  to  live  here 
where  barely  10,000  aborigines  were  able 
to  live,  we  must  conserve  our  natural  re- 
sources. 

'The  destruction  of  our  forests  will 
destroy  our  water  power.  Nothing  else 
will.  Utilizing  the  volume  of  its  power 
will  not  hurt  or  diminish  it.  From  water 
power  we  get  only  one  or  two  per  cent 
of  this  possible  energy,  and  the  electrical 
engineers  of  the  future  must  learn  to 
make  use  of  all.  We  neglect  it  at  present, 
because  we  are  not  forced  to  solve  the 
problem.   But  the  time  is  coming." 

The  underground  system  of  this  city 
of  buildings  is  no  less  interesting  to  the 
engineer  than  the  buildings  themselves 
and  the  men  in  them.  Under  our  feet 
were  miles  of  pneumatic  tubes,  wires  and 
piping  systems.  From  the  post-office  to 
the  farthest  building,  a  mile-long  tube 
transports  a  letter  or  order  in  a  minute 
of  time.  There  is  perfect  communica- 
tion between  the  buildings,  each  of  which 
is  heated  by  the  exhaust  steam  from  the 
two  power  houses.  And  these  power- 
houses, again,  stand  for  the  remarkable 
efficiency  of  this  place. 

I  visited  the  old  one.  and  stood  with 
a  fine  sense  of  my  own  insignificance 
before  the  huge  reciprocal  engines,  four 
of  them,  towering  far  above  me,  all 
working  with  whirring  wheels  and  rum- 
bling power.  They  were  fed  by  the  fur- 
naces behind,  whose  automatic  stokers 
were  constantly  at  work,  and  this  furnace 
room  itself  was  cooler  than  many  of  the 
shops.  Then  we  went  to  the  new  power 
house,  and  my  guide  pointed  to  one  of 
the  turbine  generators. 

"That  generator,"  he  said,  "is  more 
powerful  than  all  those  in  the  old  power 
house  put  together !" 

It  was  hard  to  believe,  yet  it  was  none 
the  less  a  fact.  The  old  power  house 
is  steadily  at  work,  but  i1  has  outlived 
its  day.  Even  now  an  addition  is  build- 
ing to  the  new  power  house — begun  be- 
fore the  building  itself  was  finished. 
There  is  no  standing  still  here. 

A  visit  to  these  shops,   in   successive 


order,  is  a  great  education  in  efficiency. 
Here  the  wonder-work  of  today  is  the 
relic  of  tomorrow.  We  went  through 
the  smaller  shops,  where  the  tiny  1/30 
horsepower  motors  are  built,  on  to  /.here 
the  electric  locomotive  motors  are  turned 
out,  and  in  another  shop  the  locomotives 
themselves  stood  waiting  for  shipment. 
All  these  huge  machines  are  put  together 
and  tested — the  turbine  generators  in  a 
special  shop,  the  locomotives  on  special 
tracks,  then  they  are  taken  apart  and 
shipped  out  with  the  knowledge  that 
they  are  perfect  in  every  detail. 

Here  each  of  the  mammoth  buildings 
would  have  made  a  notable  factory,  .jvere 
it  found  elsewhere.  Cable  works,  wire 
works,  foundries,  insulating  works, 
blacksmith  shops  containing  rows  of 
dozens  of  huge  forges,  shops  where  the 
smaller  metal  parts  are  punched  out  from 
strips  of  brass  and  wire  and  steel.  Into 
one  machine  was  feeding  a  steel  wire, 
unwinding  rapidly  from  a  drum.  I 
looked  to  see  where  it  was  going,  and 
beneath  the  machine  saw  a  huge  basket, 
into  which  were  dropping  perfectly 
formed  screws. 

The  pottery  shop  is  an  interesting 
place,  together  with  the  insulation  presses. 
The  latter  of  these  are  automatic  mould- 
ers. Girls  fill  a  row  of  depressions  with 
the  malleable  rubber  composition;  a  turn 
of  the  switch,  and  down  comes  the  steel 
die,  welding  and  hardening,  until  when 
the  die  is  lifted  the  perfectly  formed 
buttons  and  switches  are  there  ready 
made.  In  the  pottery  shop  much  the 
same  system  obtains. 

Here  the  clay  and  mixed  combinations 
are  delivered  from  the  grinding  shops. 
Before  rows  of  machines  stand  men  and 
women  who  lamp  the  loosely  mixed  stuff 
into  the  massive  molds.  Tie  die  comes 
down,  exerting  heal  and  pressure  simul- 
taneously, and  when  it  L;oes  up  the  yel- 
lowish powder  has  been  transfi 
into  a  perfect  insulator  of  porcelain. 
These  are  of  as  many  different  shapes 
as  electrical  work  has  uses  for  them. 
Rows  on  rows  stand  read}    for  the  own- 
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— great  cylinders  of  brick,  where  the 
porcelain  is  baked  and  glazed  and  fin- 
ished. So  perfect  are  these  molds  that 
one  is  impress-  d  by  the  very  minuteness 
of  them — the  little  details  of  their  work, 
the  delicate  tubes  for  wires,  the  tiny 
screw  holes,  work  done  in  a  second  which 
a  potter  could  not  do  in  hours.  But  all 
mighty  works  are  simply  matters  of 
detail,  whether  destructive  or  construct- 
ive. The  desert. sand  grains  have  worn 
away  the  Sphinx;  the  tiny  thousands  of 
soft-iron  punchings  build  up  the  turbine 
generator. 

The  draughting  department  is  an  in- 
teresting place  to  the  visitor,  when  he 
considers  the  work  done  here.  Four 
hundred  of  the  finest  draughtsmen  in  the 
country,  work  here,  under  engineers 
whose  names  stand  in  the  forefront  of 
their  work.  Here  are  nearly  300,000 
plans  and  drawings  on  file  in  specially 
constructed  fire  proof  vaults,  and  these 
are  made  at  the  rate  of  35,000  a  year,  for 
there  is  always  new  work  going  forward 
and  new  designing  to  be  done. 


Nearby  is  the  laboratory  building — 
room  after  room  filled  with  up  to  date 
apparatus,  from  electrical  furnaces  to 
huge  retorts.  Here  the  various  appli- 
ances are  tested  and  the  new  inventions 
tried  out  to  the  last  detail  before  going 
forth  to  the  outer  world.  But  greater 
than  all  else  in  this  wonder-plant,  where 
electrical  apparatus  of  almost  every  de- 
scription is  built,  is  the  final  cumulating 
point  of  all,  where  one  may  witness  the 
birth. of  the  giants — the  turbo-generator 
shop. 

Here  are  built  the  Curtis  turbines — 
the  mightiest  machines  th?>  man  has 
ever  put  forth  to  quell  the  gods  of  earth. 
And  this  shop  is  worthy  of  them.  It  is 
the  largest  machine  shop  in  the  world — 
large  enough  to  contain  a  three-ringed 
drcus  and  a  one-third  mile  running  track 
besides.  But  the  visitor  is  more  amazed 
here  than  he  ever  was  at  the  feats  of  the 
circus  troupes. 

Entering  the  building,  we  stood  beside 
great  disks — mills  which  revolved  around 
us.    At  first  e'lance  one  would  take  these 
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for  entire  machines  in  themselves ;  then, 
looking  closer,  one  sees  that  on  each  mill 
reposes  a  massive  disk  of  cast  steel,  and 
that  on  the  upper  surface  of  this  disk  one 
or  two  steel  gravers  are  at  work  strip- 
ping off  thin  lines  of  the  metal.  After 
all,  they  are  nothing  but  piece-machines, 
each  turning  out  a  certain  portion  of  the 
work  done  on  the  tremendous  castings. 
This  is  significant  of  the  shop  itself,  for 
these  towering  machines  are  but  magni- 
fied cutters  such  as  may  be  seen  at  work 
in  any  smaller  shop.  Then  we  pass  on, 
and  our  wonder  becomes  changed  to  awe. 

Down  the  hall  space  over  us  swept  a 
crane,  bearing  in  its  clutches  a  swaying 
mass  of  steel  from  the  foundries,  a  mass 
20  feet  across,  40  tons  in  weight — a 
single  casting.  It  stopped  before  us, 
dropped  imperceptibly  among  other 
masses,  and  finally  came  to  rest  on  a 
mill  which  would  plane  and  purge  it  of 
all  roughness.  The  wonder  of  the  thing 
was  that  this  mass  of  steel  was  lowered 
into  place  among  wheels  and  turbines, 
missing  some  by  a  fraction  of  an  inch, 
swinging  back  and  forth  but  never  touch- 
ing any  of  the  things  around. 

Over  us  towered  these  masses  of  steel, 
portions  of  the  largest  power  units  in 
the  world.  Beside  us  rose  the  field  of  a 
30,000  horsepower  generator,  on  which 
the  cap  had  been  lowered.  I  stepped 
through  one  of  the  openings  in  its  side, 
and  it  was  as  if  I  had  stepped  into  a 
house  of  metal,  for  men  were  at  work  all 
about  me — working  above  my  head  at 
this  single  piece  of  steel. 

Here  were  being  placed  the  soft-iron 
punchings,  in  concentric  layers  all  about 
the  interior.  To  count  these  was  an 
impossible  task;  dozens  of  them,  pressed 
tightly  together,  all  laid  in  by  hand,  all 
forming  the  same  office  that  the  little 
wires  in  an  induction  coil  core  perform, 
for  this  whole  generator  is  but  one 
mighty  magnet   itself. 

Going  on,  it  was  hard  to  see  much  of 
the  surrounding  work.  Walls  of  metal 
were  all  around,  shutting  off  the  view. 
One   could   peer  through   the   spaces   in 


these  walls,  seeing  men  and  machinery  at 
work  on  the  other  side,  and  the  walls 
themselves  were  nothing  more  than  small 
parts  of  the  whole  machine. 

Other  disk  mills  received  the  planed 
and  formed  disk  castings  for  the  steam 
operated  element  of  the  turbines,  and 
placed  around  their  edges  the  buckets, 
on  which  the  turbine  principle  is  founded. 

The  steel  sectional  flooring  of  the  place 
reverses  the  usual  shop  process ;  it  is 
specially  constructed  to  bring  the  tools 
to  the  work,  instead  of  bringing  the  work 
to  the  tools,  for  here  the  work  is  mightier 
than  the  tools  or  workmen.  The  tools, 
also,  are  easier  to  move  and  lighter  to 
handle  than  is  the  work  under  construc- 
tion, and  this  sectional  flooring  is  used 
in  all  the  larger  shopbuildings. 

The  revolving  blades  of  the  turbine, 
which  are  sheared  off  roughly  only,  are 
milled  and  planed  to  the  right  thickness, 
and  when  the  buckets  have  been  bolted 
into  position  the  blades  are  assembled  on 
the  shaft  and  the  completed  unit  is  set 
up  in  the  rear  of  the  shop  for  testing. 

But  a  view  from  the  "bays,"  far  up  in 
the  top  of  the  building,  changes  all  this 
impression  of  magnitude.  From  here 
the  workmen  are  dwarfed,  together  with 
their  work.  The  giant  disks  and  fields 
seem  little  things,  and  the  50-ton  cranes 
pass  us,  swinging  them  easily  and  lightly 
from  place  to  place.  Here  in  these  bays. 
at  each  side  of  the  shop  proper,  is  done 
the  small  work,  the  punchings  and 
drillings  that  go  to  make  up  the  whole. 

As  may  be  seen  in  the  testing  depart- 
ment, there  is  little  or  no  friction  to  these 
great  generators.  The  engine  and  rotary 
part  of  the  turbine  are  put  on  the  same 
shaft.  When  the  steam  is  turned  on  this 
shaft  spins  like  a  top,  revolving  on  its 
film  of  oil.  goverened  as  to  speed  by  the 
governor  above.  The  turbine  whirls  the 
generator  at  high  speed,  producing  more 
electricity  than  am  oilier  type  of  engine. 
and  a  notable  point  i'\  it  is  that  th< 
no  waste.  The  steam  passes  on  down, 
losing  some  part  oi  it-  velocity 
passes  from  disk  to  disk,  and  so  on  down 
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into  the  vacuum  below,  where  it  is  con- 
densed and  drawn  off,  to  be  turned  into 
steam  again  and  sent  back  over  its  course. 

And  as  the  visitor  leaves  all  this  be- 
hind, too  much  impressed  to  even  de- 
sire to  see  the  rest  of  the  place,  too  over- 
whelmed by  the  immensity  of  this  one 
shop "  to  care  to  spoil  his  visit  by  the 
memory  of  lesser  things,  what  is-  the  one 
thought  he  carries  away  ?  This,  it  seems 
to  me,  is  the  final  test  of  these  industrial 
institutions  of  ours ;  however  great  they 
may  be,  there  is  always  one  general  im- 
pression which  they  leave  with  their  vis- 
itors, a  sub-conscious  feeling. 

This  feeling,  here,  is  one  of  contrast. 
The  native  of  the  district  is  too  familiar 
with  his   surroundings  to  be  impressed. 


but  the  visitor,  who  knows  that  here  in 
the  old  days  was  the  village  of  the  Black 
Prince  and  the  Great  Swift  Arrow,  feels 
keenly  that  the  survival  of  the  fittest  has 
given  place  to  the  survival  of  the  most 
efficient.  The  entire  world  is  in  the 
thrall  to  Company  Street.  From  Japan 
and  Siam  to  Peru  and  Spain,  from  the 
Turanian  to  the  Eurasian  races,  stretches 
the  hand  of  power  which  has  no  limit 
and  knows  no  master  save  the  tiny  brain 
of  man.  The  farther  we  live  from  Na- 
ture, the  more  we  must  depend  on  the 
forces  of  Nature.  The  Indian  revered 
these  forces  and  stood  afar  off  in  wor- 
ship. We,  in  his  place,  revere  these 
forces  equally — but  we  make  them  wor- 
ship us. 


GENERAL  VIEW  OF  SCHENECTADY  WOKKS 


A  General  Alarm  for  Telephone  Systems 


In  manufacturing  plants,  public  build- 
ings and  schools  or  other  institutions 
which  have  private  telephone  systems  or 
are  planning  to  have  such  a  system, 
there  is  frequently  need  for  a  device 
which  will  ring  a  number  of  bells  or  buz- 
zers simultaneously.  Such  a  device  has 
been  perfected  by  the  Western  Electric 
Company,  in  what  they  term  "general 
alarm  or  code  signaling  sets." 

The  functions  of  the  sets,  which  will 
probably  find  their  greatest  application 
in  connection  with  private  branch  ex- 
changes and  interphone  systems  in  busi- 
ness houses,  factories,  hospitals  and 
schools,  will  be  to  call  to  the  nearest  tel- 
ephone any  one  of  a  number  of  men  by 


an  arbitrary  selective  code,  to  sound  an 
alarm  in  case  of  fire  or  other  emergency 
and  to  sound  bells  for  recess  or  recita- 
tion periods.  The  sets  may  also  be  used 
independently  of  telephone  systems. 

The  signaling  set  may  be  mounted  at 
any  central  point  and  bells  and  buzzers 
scattered  wherever  signals  are  to  be 
given.  A  simple  turn  of  a  key  handle 
will  sound  a  call  simultaneously  on  all 
the  bells  and  repeat  the  call  four  times, 
each  key  sending  out  a  different  code 
signal.  The  sets  can  be  connected  into 
the  telephone  or  interphone  system  to- 
gether with  an  auxiliary  resistance  and 
condenser  box.  They  are  furnished  in 
any  capacity  up  to  ten  different  signals. 


Light:    Its  Use  and  Misuse 

Under  direction  of  the  Illuminating  Engineering  Society  a  primer  of  illumination 

has  just  been  prepared  having  for  its  purpose  to  assist  the  user  to  make  artificial 
light  effective.  Through  the  courtesy  of  the  Society  photographs  are  here  repro- 
duced with  accompanying  extracts  from  this  publication. — Editorial  Note. 


OPTIC  M£RV£ 


To  see  easily  and  comfortably  you 
must  select  the  lamps,  fixtures  and  globes 
and  arrange  the  lights  so  as  best  to  suit 
the  particular  condi- 
tions which  have  to  be 
met,  but  certain  prin- 
ciples which  must  al- 
ways be  followed  may 
safely  be  laid  down. 
To  understand  these 
principles  better  let 
us  see  how  the  eye 
works.  Figure  i  shows 
the  parts  of  the  eye  as 
they  wouid  appear 
if  the  eye  were  cut  through  from  back  to 
front  vertically. 

In  the  process  of  seeing,  the  light  passes 
through  the  cornea,  pupil  and  lens  of  the 
eye  to  the  retina  just  as  in  a  camera  light 
passes  through  the  lens  to  the  sensitized 
film.  The  pic- 
ture is,  there- 
fore, formed  on 
the  retina, 
which  is  a  lay- 
er made  up  of 
the  ends  of 
nerve  fibers 
which  '  gather 
into  the  optic 
nerve  and  go 
directly  to  the 
brain.  The  optic  nerve  sends  along  the 
picture  to  the  brain  for  notice.  The  lens 
of  the  eye,  unlike  that  of  the  camera,  au- 
tomatically changes  in  thickness  to  focus 
or  make  a  clear  image  on  the  retina  for 
seeing  at  different  distances.  This  focus- 
ing action  is  called  the  accommodation  of 
the  eye  and  when  the  light  is  dim  or  bad 
the  focusing  muscle  vainly  hunts  for 
some  focus  which  may  make  objects  look 
clear  and  gets  tired  in  trying  to  do  it.    The 


FIG.  I      A  VERTICAL  SECTION  THROUGH 
THE  EYE  FROM  BACK  TO  FRONT 


FIG.  2     ACTION  OF  THE  IRIS  IN   WEAK  AND  STRONG   LIGHT. 
MAKING  THE   PUPIL  LARGE   OR  SMALL,  AS  THE  CASE  MAY  BE 


muscles  which  move  the  eye  about  also 
get  tired  in  the  same  way  and  the  result 
is  eye-strain,  which  stirs  up  pain  and 
headache  just  as  any 
other  over  tired  mus- 
cles of  the  body  may 
set  up  an  ache. 

The  iris  (which 
gives  the  eye  its 
color)  serves  to  reg- 
ulate the  amount  of 
light  which  reaches 
the  eye.  In  very 
dim  light  it  opens  out, 
making  the  pupil  big, 
as  shown  at  the  left  in  Fig.  2,  and  in 
very  bright  light  it  shuts  up  as  shown  at 
the  right,  and  thus  keeps  out  a  flood  of 
brilliant  light  which  might  hurt  the  retina. 
Judge  the  light  you  are  getting  by  the 
way  it  helps  you  to  see.  Do  not  think 
because  a  lamp 
looks  glaring 
and  brilliant 
that  it  is  giving 
you  good  light. 
It  ma  y  b  e 
merely  giving 
you  too  much 
light  in  the 
wrong  place. 
On  the  other 
hand,  a  well 
may     look     dim 


shaded  table  lamp 
because  it  is  well  shaded  and  still  be 
giving  first  class  light  for  working-  pur- 
poses. 

You  must  get  enough  light  to  sec  by 
and  as  you  see  things  chiefly  by  the  fight 
which  they  reflect  it  is  evident  that  dark 
colored  objects  which  reflect  light  badly 
require  more  light  than  Ao  light  coloied 
objects  to  see  them  comfortably.  That 
which  is  quite  sufficient   for  sew  ing  on 
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white  cloth,  for  example,  will  not  do  at 
all  for  working  on  black  cloth. 

See  that  your  light  is  steady.  If  you 
leave  a  dark  room  and  go  into  bright  sun- 
shine the  sensation  is  unpleasant  to  the 
eye;  if  you  use  a  light  that  flickers,  you 
get  this  same  unpleasant  sensation  even, 
perhaps,  if  the  rapidity  of  the  flickering 
is  as  high  as  20  times  a  minute.  Further- 
more, the  eye  endeavors  to  adjust  itself 
to  suit  the  light.  If  the  light  flickers  it 
keeps  the  iris  of  the  eye  "see-sawing,"  as 


from  polished  metal  or  glass,  from  bright 
varnished  surfaces,  or  even  from  glossy 
white  paper  upon  which  the  light  falls  as 
in  Fig.  4. 

A  bright  light  fairly  in  the  field  of 
view  means  a  very  brilliant  light  on-  the 
retina,  producing  fatigue.  Everyone 
knows  the  blinding  sensation  of  looking 
at  the  sun  with  its  sequence  of  dazzling 
colored  images.  Babies  are  common  suf- 
ferers from  this  when  careless  mothers 
or  nurses  allow  them  to  lie  in  their  car- 


FIG.  3.     IT  IS   BAD  TO   HAVE  AN   UNSHADED.   BRILLIANT   LIGHT  GLARING   DIRECTLY   INTO  THE   EYES. 
THIS  IS  A  COMMON   AND  FAULTY  ARRANGEMENT 


it  were,  and  the  muscle  that  governs  it 
gets  tired  and  reacts  on  the  nerves  to 
cause  discomfort  and  pain.  Reading  in 
railway  trains  causes  similar  strain;  the 
eye  muscles  get  tired  of  trying  to  follow 
the  shaking  page  and  may  provoke  a 
headache. 

It  is  bad  to  have  an  unshaded  brilliant 
light  glaring  into  the  eyes,  for  it  throws 
hard  labor  upon  them  in  an  effort  at  ad- 
justment. Figure  3  is  an'example  of  this. 
While  artificial  light  may  be  made  a 
good  substitute  for  daylight,  you  have 
constantly  to  beware  lest  rays  that  are  too 
bright,  either  from  the  lamps  or  from 
their  reflections,  hurt  the  eyes.  You  can 
get  reflections  so  bright  as  to  be  harmful, 


riages  with  eyes  exposed  to  the  un- 
clouded sun.  Bright  artificial  lights  in  a 
less  degree  do  the  same  thing  to  all  of  us. 
From  time  immemorial  mankind  has 
received  its  light  mostly  from  the  sky. 
Consequently  the  part  of  the  retina  on 
which  the  light  from  above  chiefly  falls 
is  pretty  well  used  to  it,  while  bright  light 
from  below  falling  on  the  part  of  the 
retina  which  commonly  gets  light  only 
from  grass  or  dark  pavements,  may  be 
very  irritating  and  unpleasant.  Thus  the 
glare  from  snow  and  sand  is  not  only 
disagreeable  on  account  of  its  intensity 
but  because  of  the  unusual  direction  from 
which  it  comes.  Just  so  with  a  brilliant 
beam    reflected    from    glossy    paper    on 
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FIG.  4.    A  DAZZLING    REFLECTION    FROM    GLOSSY  PAPER    MAY  BE  AS 
HARMFUL  AS  DIRECT  GLARE  FROM  THE  LIGHT  SOURCE 

which  you  are  writing.     Its  rays  strike 

you  from  an  unusual  direction  and  are 

harmful  for  that  reason. 

Other  smooth  and  shiny 

surfaces    deliver    an 

equally    hurtful    assault 

on    that     sensitive     and 

much     abused     organ — ■ 

the  eye. 

It  is  best  to  have  the 
light  come  from  above 
and  somewhat  side  wise, 
as  it  commonly  does  in 
nature,  so  that  you  will 
not  get  a  brilliant  reflec- 
tion or  glare  from  what 
you  are  trying  to  see.  In 
reading  and  writing  it  is 
better  to  have  the  light 
come  from  the  left,  to 
avoid  getting  a  shadow 
of  the  hand  that  holds 
the  book  or  pen.  Let 
the  lamp  be  just  far 
enough  behind  to  keep 
direct    reflections    from 


the  paper  out  of  the  eyes, 
Fig.  5. 

By  using  reflectors  you 
can  put  the  light  from  a 
lamp  where  it  will  do  the 
most  good,  much  as  an 
automobile  headlight 
sends  the  light  along  the 
road  just  where  it  is 
wanted.  An  unshaded 
lamp  does  not  throw  the 
light  where  it  is  wanted. 
To  ensure  the  light  falling 
upon  a  table  you  must  use 
a  reflector  that  will  bring 
it   there. 

Of  such  reflectors  there 
are  three  general  types, 
either  of  glass  or  of  metal, 
which  we  may  call  con- 
centrating, semi-concen- 
trating and  distributing. 
The  three  kinds  are 
shown  in  Figure  6,  from 
the  top  downward,  re- 
spectively. The  first  acts  almost  like  an 
automobile  headlight,  throwing  its  light 


FIG,  5.    THIS  IS  A  GOOD  POSITION   FOP>  READING.  AS  THE  LIGHT  IS  NOT 
REFLECTED  DIRECTLY  INTO  THE  EVcS 
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FIG.  6.    ILLUSTRATING  THREE  TYPES   OF    REFLEC- 
TORS—CONCENTRATING, SEMI-CONCEN- 
TRATING AND   DISTRIBUTING 

downward  into  a  comparatively  small 
area.  The  second  kind  spreads  out  the 
light  over  a  much  wider  area,  of  diameter 
perhaps  as  great  as  the  height  of  the  lamp 
above  the  table,  while  the  third  is  planned 
to  light  a  comparatively  big  area  not  very 
intensely  at  any  one  spot. 

No  reflector  ever  increases  the  total 
light  that  streams  out  of  a  lamp ;  it  only 
puts  the  light  where  it  is  needed  in- 
stead of  letting  it  go  unguided. 

All  reflectors  should  come  far  enough 


down  over  their  lamps  to  prevent  you 
from  seeing  the  bright  sources  of  light 
themselves  without  actually  looking  up- 
ward. 

Because  dark  walls  absorb  light 
strongly  instead  of  reflecting  it  they  de- 
mand much  stronger  lamps  for  sufficient 
illumination  than  do  light  walls.  A  very 
dark  wall  paper  or  a  dark  wood  finish 
may  require  three  or  four  times  as  much 
light  as  a  really  light  finish.  Dark  reds, 
greens  and  browns  reflect  only  ten  to  fif- 
teen per  cent  of  the  light  which  falls  on 
them.  White,  cream  color  and  light  yel- 
lowish tints  may  reflect  over  one-half  the 
light. 

Likewise,  deeply  tinted  globes  and 
shades  absorb  much  light — a  fact  which 
must  be  borne  in  mind  in  considering 
economy. 

Dirt  on  electric  bulbs,  globes  or  reflec- 
tors absorbs  and  wastes  much  light.  The 
country  over,  it  is  safe  to  say  that  mil- 
lions of  dollars  are  wasted  every  year  by 
letting  lamps  become  foul  and  dust  laden. 
Nor  is  there  any  economy  in  using  elec- 
tric bulbs  until  they  blacken.  It  pays  to 
renew  promptly  blackened  bulbs. 

Saving  light  at  the  cost  of  the  eyesight 
is  false  economy.  To  get  good  lighting  it 
is  generally  necessary  to  diffuse  the  light 
from  the  lamps  either  directly  by  opal  or 
ground  glass  shades,  or  indirectly  by 
turning  the  light  first  on  the  ceiling  or 
wall.  The  use  of  ground  glass  involves 
the  absorption  of  fifteen  to  20  per  cent  of 
the  light  to  secure  diffusion,  opal  glass  of 
various  kinds  from  20  to  40  per  cent 
while  some  forms  of  art  glass  and  most 
diffusing  ceilings  absorb  more  than  half 
the  light  that  falls  upon  them.  Even 
though  all  these  appliances  absorb  light 
in  the  process  of  diffusion,  there  is  gain 
in  their  use  because  they  yield  rays  more 
grateful  to  the  eyes.  But  your  eyes 
may  tire  easily  even  with  good  lighting. 
If  so,  consult  an  oculist  and  don  glasses 
if  you  need  them.  Eye-strain  often 
comes  from  defective  eyes  as  well  as 
from   faulty  lights. 

In  a  room  suitably  arranged  for  com- 


POPULAR    ELECTRICITY    MAGAZLNE 


1029 


0^  4S&- 


FIG.  7.    IN  THE  FIRST  PICTURE  THE  BUST  IS  ILLUMINATED  FROM  DIRECTLY  ABOVE.    IN  THE  SECOND 
IT  IS  ILLUMINATED  AS  IT  SHOULD  BE -FROM  ABOVE  AND  IN   FRONT 


fortable  seeing,  you  may  have  plenty  of 
light  but  the  general  effect  may  be  dis- 
pleasing. The  illumination  may  quite  fail 
to  bring  out  the  good  points  of  the  room 
in  architecture  and  decoration,  or  may 
play  pranks  with  the  appearance  of  per- 
sons and  things  in  the  room  as  shown  in 
Fig.  7  in  the  two  illuminations  of  the 
marble  bust.  One  may  not  object  to 
ghastly  tints  in  a  factory,  but  in  lighting 
a  drawing  room  such  effects  would,  not 
be   tolerated.     Hence  one   often   should 


sacrifice  strict  economy  to  get  the  most 
pleasing  effect  in  the  room.  The  fixtures 
that  carry  the  lights  should  harmonize 
with  their  surroundings  if  the  general 
effect  is  to  be  agreeable.  Handsome  fix- 
tures have  a  decided  decorative  value 
whether  their  lamps  are  lighted  or  not.  As 
strongly  colored  objects  give  something 
of  their  own  hue  to  all  the  light  which 
they  reflect,  the  color  of  lamp  shades, 
walls  and  furnishings  plays  an  important 
part  in  the  artistic  effect. 


Sentenced  by 
A  rather  strange  court  proceeding  was 
held  in  California  recently  when  a  man 
was  arrested,  had  his  hearing,  pleaded 
guilty  to  the  charge  and  was  fined,  all 
without  coming  face  to  face  with  his  ac- 
cuser or  judge,  the  long  distance  tele- 
phone being  the  medium. 

While  passing  through  the  town  of 
Red  Bluff  on  his  way  to  Chico,  this  man 
ran  his  automobile  over  a  dog  and  killed 
it.  A  warrant  was  sworn  out  against  him 
on  a  charge  of  exceeding  the  speed  limit. 


Telephone 

When  he  reached  Chico  he  was  met  by 
the  sheriff  who  told  him  that  he  was 
wanted  on  the  long  distance  telephone 
from  Red  Bluff.  The  man  experienced  a 
shock  (not  electric)  when  told  what  was 
wanted,  but  he  pleaded  guilty  to  the 
charge  and  was  fined  $35.00.  It"  he  had 
been  made  to  telegraph  the  amount  b 
judge  at  Red  Bluff  it  would  have  com- 
pleted this  strange  "electric  court."  but 
he  was  only  asked  to  hand  it  Over  to  the 
sheriff. 


Jumbo  —  A  Relic  of  the  World's  First  Central 

Station 


From  the  historical  point  of 
view,  the  most  interesting  exhibit 
at  the  recent  Electrical  Exposition 
at  New  York  was  old  "Jumbo,"  a 
relic  of  the  world's  first  central 
station.  The  story  of  this  old 
machine  is  as  full  of  interest 
almost  as  the  story  of  commercial 
electricity  itself,  for  "Jumbo"  was 
not  only  a  part  of  that  original 
generating  station,  but  to-day  is 
the  only  survivor 
of  the  plant. 

There    were   six 
machines  originally 


but  five  were  destroyed  by  a  tire  that  put 
the  plant  temporarily  out  of  business.  In 
1895,  outgrown  and  practically  useless, 
the  plant  was  dismantled,  and  the  build- 
ing sold.  "Jumbo"  is  now  a  pensioner 
and  is  only  shown  on  important  occa- 
sions. 

For  this  30th  anniversary  of  electric 
light  in  New  York,  the  125  horsepower 
machine  was  exhibited  side  by  side  with 
a  full  sized  model  of  the  very  latest  type 
of  turbine  generator,  one  rated  at  30,000 
horsepower. 

Built  in  the  old  Goerck  Street  factory, 
where  all  the  apparatus  of  the  early  Edi- 
son Electric  Illuminating  Company  was 
constructed,  this  "Jumbo"  generator  was 
known  as  Number  Nine.  It  was  one  of 
six  machines  designed  especially  for  the 


COMPARISON  OF  OLD  NUMBER   NINE 
WITH  A  MODERN  TURBO- 
GENERATOR 


Pearl  Street  station,  the  three  earlier 
machines  built  at  the  factory  having  been 
shipped  to  London  and  Paris. 

Number  Nine,  which  was  located  near 
a  window,  was  placed  in  operation  at  the 
opening  of  the  Pearl  Street  plant  in  the 
afternoon  of  Sept.  4,  1882.  In  January, 
1890,  when  fire  destroyed  the  building 
and  the  other  generators,  this  "Jumbo" 
was  saved,  but  only  because  its  position 
near  the  window  enabled  the  firemen,  who 
were  on  an  elevated  railroad  structure 
to  keep  a  stream  of  water  on  it.  After 
this  interruption,  which  lasted  only  a  few 
days,  "Jumbo"  again  went  to  work  and 
continued  until  1895,  when  the  new 
Duane-Pearl  Street  plant  was  ready  to 
relieve  the  outgrown  central  station  of 
its  burden. 
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Army  Repair  Shop  on  Wheels 

One  of  the  interesting  features  of  the 
recent  French  army  maneuvers  was  the 
use  of  a  specially  fitted  power  wagon  of 
large  size,  which  serves  as  a  traveling 
repair  shop  and  is  used  in  connection 
with  the  aeroplane  corps.  The  new  car 
is  equipped  with  ah  electric  system  for 


FRENCH  ARMY   REPAIR  WAGON 

running  the  motor  driven  machine  tools 
contained  in  the  roomy  quarters.  When 
on  the  road  it  has  the  appearance  of  the 
usual  closed  power  wagon,  but  when  sta- 
tioned on  the  spot  at  the  aeroplane  camp 
it  is  ready  to  be  used  for  repairs,  and  the 
large  side  panels  are  let  down  so  as  to 
form  a  platform  at  each  side  of  the  car 
and  thus  add  to  the  floor  space  of  the 
workshop.  Inside  the  wagon  are  a  num- 
ber of  machine  tools  driven  by  small 
electric  motors,  such  as  lathe,  emery 
wheel  and  forge,  and  there  are  also  the 
necessary  work  benches  for  mechanics' 
or  carpenters'  use. 

The  wagon  is  run  on  the  gasoline- 
electric  plan,  and  has  a  powerful  gasoline 
motor  at  the  front  part  with  a  dynamo 
directly  connected  to  it.  In  the  middle 
of  the  truck  are  two  electric  motors, 
which  drive  the  rear  wheels  by  means 
of  the  current  coming  from  the  dynamo. 
This  latter  also  gives  the  current  for  the 
workshop  motors  and  the  lighting. 


Color  Composition  of  Gas  and  Eieo 
trie  Lights 

According  to  the  familiar  explanation, 
white  is  produced  by  a  blending  of  the 
three  primary  colors — red,  blue  and 
green.  Consequently,  if  we  separate  and 
measure  the  color  components  in  any 
given  source  of  light,  the  proportion  of 
the  primary  colors  will 
give  us  a  clearer  indica- 
tion of  how  the  light 
will  affect  whatever  it 
illuminates.  Such  an 
analysis  was  recently  re- 
ported to  the  London 
and  Southern  District 
junior  Gas  Association 
by  Mr.  D.  J.  Winslow, 
of  Lea  Bridge,  Eng- 
land. Taking  the  light 
at  angle  of  45  degrees 
with  the  axis  of  the 
lamps,  both  from  an  in- 
verted gas  mantle  and 
from  a  tungsten  lamp, 
Mr.  Winslow  found  the 
color  composition  as  follows : 

Red 
Blue 
Green 

Total  100%  100% 

As  every  one  knows,  it  is  the  red  rays 
of  a  lamp  that  impart  a  warm  or  cheering 
glow  to  the  light,  while  any  excess  of 
green  gives  a  ghastly  hue.  The  figures 
show  why  the  tungsten  lamp  decidedly 
outstrips  even  a  highly  modern  gas  man- 
tle lamp  in  the  cheerfulness  of  its  light. 
No  wonder  Mr.  Winslow,  in  presenting 
these  figures  to  a  gas  convention,  added 
quite  significantly:  "The  object  of  bring- 
ing this  question  of  color  composition  of 
artificial  lights  before  you  is  to  point  out 
the  advisabiht",  ci  serious  concideration 
of  the  matter:  so  thai  we  may,  if  possible, 
be  in  a  position  to  control  the  color  of  the 
light  required,  as  this  would  undoubtedly 
lead  to  greater  business." 


Electric 

Gas 

58.1% 

48.1% 

13.1% 

16.9% 

28.8% 

35.  % 
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Miniature  Railway  in  a  Steel  Plant 

A  small  industrial  railway,  little  over 
100  feet  long,  has  been  established  at  the 
plant  of  the  Logan  Iron  and  Steel  Works, 
Burnham,  Pa.  An  electric  locomotive  no 
bigger  than  a  hand  car  is  busy  all  day  in 
its  work  of  supplanting  the  horse  for 
transporting  iron  and  materials  through 
this  section  of  the  plant.  There  is  no 
trolley  wire  used  in  connection  with  the 
miniature  system,  current  being  collected 
by  a  shoe  under  the  locomotive  which  fol- 


lows a  third  rail  in  the  middle  of  the 
track;  and  this  rail  is  "dead"  except  dur- 
ing the  time  that  the  locomotive  is  passing 
over  it. 

This  mill  is  much  crowded  with  fur- 
naces, machinery  and  rolls  and  the  main 
thoroughfare  for  traveling  through  the 
plant  is  over  the  track  equipped  with  this 
new  system.  The  white  hot  iron  from  the 
furnaces  on  one  side  of  the  track  is  being 
continually  transferred  to  the  rolls  on  the 
other  side.  The  rolls  in  turn  shoot  the 
hot,  spitting  bars  back  again  across  the 


NOVEL  INDUSTRIAL  LOCO- 
MOTIVE AND  THE  PATIENT 
ANIMAL  IT  HAS  DISPLACED 


track,  giving  the  system 
two  fiery  baths  from  ev- 
ery piece  of  iron  coming 
from  the  furnace.  This, 
process  is  repeated  until 
the  roadbed  gets  so  hot 
in  places  that  it  becomes 
necessary  to  go  to  the 
other  extreme  and  liter- 
ally flood  the  track  with 
water  from  a  hose. 
There      are      nine 
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switches  and  cross-overs  with  seven  spurs 
leading  off  from  the  main  track  over 
which  the  locomotive  pushes  the  cars  of 
iron  to  the  furnaces.  Each  spur  leads 
from  the  main  track  with  a  curve  of  four- 
teen feet  radius.  To  cap  the  climax,  it 
rounds  four  curves  in  a  distance  of  93 
feet  by  the  tape  line. 


The   Eustis  Turbine  Windmill 

W.  E.  C.  Eustis,  an  engineer  by  pro- 
fession, possesses  a  magnificent  estate  in 
the  beautiful  Blue  Hills  section,  south  of 
Boston,  whereon  is  a  complete  electric 
equipment  which  is  operated  by  an  in- 
geniously constructed  windmill.  This 
cylindrical  windmill  is  provided  with  a 
clever  arrangement  of  fluted  slats  which 
catch  even  the  slightest  breeze.  The  wind 
enters  the  outer  stationary  cylinder 
through  these  curved  pine  boards  and 
strikes  an  inner  rotating  cylinder  contain- 
ing oposite  curves.  It  is  thus  a  very  close 
analogy  to  the  Curtis  steam  turbine. 

The  inner  cylinder  turns  a  shaft  which 
is  connected  with  a  dynamo  in  the  little 
power  house  below.  The  current  gener- 
ated is  carried  by  insulated  wires  to  a  100 
volt  storage  battery  in  the  house.  Suffi- 
cient current  is  available  from  the  battery 
to  light  about  200  incandescent  lamps  on 
the  estate,  run  a  sawmill  and  pump  water 
into  a  reservoir  at  the  house. 

The  tower  is  said  to  be  the  largest  of  its 
kind  in  existence  and  an  army  of  masons 
and  steel  workers  was  employed  in  its 
construction.  The  tower  is  supported  by 
eight  steel  girders  reaching  100  feet  into 
the  air  to  the  base  of  the  50  foot  wind 
cylinder  at  the  top. 

At  the  summit  are  arranged  a  number 
of  scientific  instruments  including  an 
aerometer.  Every  whim  of  the  weather 
can  be  recorded. 

Upon  the  ground  at  the  base  is  the 
power  house  which  contains  the  dynamo 
and  instruments  for  registering  waits, 
volts,  amperes  and  wind  velocity.  At  the 
power  house  a  windlass  can   be   put   in 


operation  that  will  control  or  stop  the 
cylinder  whenever  desired.  Upon  the 
walls  are  numerous  instruments  which 
register  every  vibration  from  the  wind 
and  the  amount  of  electrical  energy  sent 
into  the  big  battery  in  the  mansion.  With 
each  puff  of  wind  one  of  the  instruments 
scratches  in  red  ink,  upon  a  moving  roll 
of  paper,  the  report  upon  the  air  move- 
ments. 

Although  Mr.  Eustis  is  employed  as 
an  expert  by  the  huge  Metropolitan 
Parks,  Sewerage  and  Water  District  of 


NOVEL   CYLINDRICAL  WINDMILL  ON   THE    EUSTIS 
ESTATE 

Boston  and  30  surrounding  towns  and  is 
occupied  with  engineering  and  business 
affairs  when  he  is  working,  he  makes  this 
electric  plant  his  plaything  for  amusement 
hours.  And  indeed  it  comprises  a  prin- 
ciple that  could  be  made  of  vital  impor- 
tance in  any  community. 

Although  the  Eustis  tower  has  done 
an  immense  amount  of  work  and  fur- 
nished power  to  run  dozens  o\  machines 
Upon  an  estate  of  scores  o\  acre-,  the 
designer  states  that  he  has  not  as  yet  put 
it  to  its  utmost  capacity. 
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Miners'  Electric  Safety  Lamps 

Two  kinds  of  accidents  in  coal  mines- 
falls  of  the  roof  and  the  ignition  of  fire 
damp — have  resulted  in  a  movement  for 
better  safety  lamps  for  miners'  use  and 
for  better  general  illumination.  That  the 
electric  lamp  will  be  the  future  source  of 
light  is  already  asserted  both  in  America 
and  Europe. 


er's  freedom  in  his  movements,  whether 
he  uses  a  pick,  a  drill  or  a  shovel. 

In  the  recent  international  competition 
promoted  by  the  British  Home  Office, 
England,  for  the  best  type  of  electric 
lamp  for  mines,  the  $5,000  in  prize  money 
was  divided  into  nine  parts.  The  first 
prize  of  $3,000  was  awarded  the  Ceag 
lamp  and  eight  prizes  of  $250  each  were 
awarded  other  lamps  of  merit. 


r-        ''-- 


In  the  illustration  is  shown  an 
American  miner's  electric  lamp 
mounted  on  the  cap  for  service 
so  that  the  miner  is  in  no  way 
hindered  in  his  work,  while 
above  and  to  the  right  it  is 
shown  as  a  hand  lantern. 

The  light  is  brighter  than  that  of  the 
oil  lamp  and  is  steadier.  The  outfit  is 
also  cleaner,  there  being  no  filthy  smoke 
and  no  dropping  of  oil.  The  battery  will 
last  for  twelve  hours  and  it  can  then  be 
recharged  overnight.  Its  weight  is  two 
pounds  and  the  battery  carried  on  the 
belt  in  no  way  interferes  with  the  wear- 


TYPES  OF   MINERS'   SAFE- 
TY  LAMPS 


The  prize  winner,  in  the  center  of  the 
picture,  and  a  close  competitor,  the  Stach 
safety  lamp,  are  here  shown.  The  Ceag 
lamp  was  invented  by  a  German  coal 
miner.  The  lamp  consists  of  three  parts 
— the  accumulator  and  the  bottom  and 
top  parts — and  weighs  a  little  over  four 
pounds.  It  is  so  strongly  constructed 
that  it  may  be  thrown  onto  a  stone  floor 
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without  receiving  any  serious  damage  and 
this  experiment  was  repeatedly  made 
during  the  practical  trials  carried  out  by 
the  judges. 

The  lamp  is  a  metal  filament  lamp  of 
1.5  candlepower  and  burns  after  charg- 
ing— which  takes  four  to  five  hours — con- 
tinuously for  a  period  of  sixteen  hours. 
The  lamp  bulb  is  protected  by  a  thick 
glass  dome  in  a  cage  of  four  iron  rods 
and  is  placed  between  spiral  springs 
which  take  up  any  shock  due  to  a  knock 
or  violent  vibration  and  hence  it  is  not 
so  liable  to  damage  as  bulbs  rigidly  held 
in  position.  The  chief  advantage,  how- 
ever, of  this  arrangement  is  that  it  en- 
sures absolute  safety  against  igniting  fire- 
damp, as  should  this  protecting  bulb  be- 
come broken  the  electric  circuit  breaks 
automatically. 

The  Stach  lamp  consists  of  a  cylindri- 
cal wrought  iron  welded  case,  carried  on 
trunnions  in  a  stirrup  handle  which  Is  at 
the  top  provided  with  the  usual  spiked 
iron  hook  for  the  purpose  of  suspending 
the  lamp  by  driving  the  hook  into  a 
wooden  prop  during  work.  The  accumu- 
lator consists  of  a  two  volt,  round,  semi- 
dry,  lead  accumulator  in  a  celluloid  case. 
The  lamp  gives  two  candlepower  and 
after  charging  will  burn  for  a  period  of 
fourteen  hours.  The  accumulator  should 
be  charged  with  a  current  of  \l/2  amperes 
for  twelve  hours.  Its  weight,  however, 
when  ready  for  use  is  about  six  pounds, 
which  is  a  serious  objection. 

It  may  be  well  to  remember,  however, 
that  the  oil  lamp  gives  the  miner  warning 
of  the  presence  of  bad  air  by  the  way  it 
burns.  The  electric  lamp,  therefore, 
should  have  added  to  it  a  device  that  will 
detect  the  pressure  and  amount  of  the 
dangerous  fire  damp,  thus  giving  the 
miner  a  chance  to  get  away  and  give 
warning. 

"Our  colonies  might  be  well  enough," 
was  a  saying  among  Englishmen  in  1774, 
"were  it  not  for  Dr.  Franklin,  who  has, 
with  a  brand  lighted  from  the  clouds,  set 
fire  to  all  America." 


Pursuit  of  the  Nitrogen  Atom 

Wherever  the  investigator  turns  the 
nitrogen  atom  is  found  either  for  good  or 
evil.  It  is  the  most  restless  and  powerful 
of  all  the  elements  and  its  activities  pre- 
dominate in  its  many  combinations  which 
have  given  us  our  most  delicate  perfumes, 
our  thousands  of  colors  in  the  aniline 
dyes  and  the  hundreds  of  synthetic  medi- 
cines. It  is  the  reigning  power  in  a  host 
of  deadly  poisons  and  ptomains,  a  con- 
stituent of  violent  explosives,  dissolves 
the  metals  in  the  arts,  extracts  gold  from 
the  ores  and  in  many  ways  contributes  to 
the  welfare  of  mankind. 

The  perfecting  of  the  process  of  mak- 
ing calcium  cyanamide  or  "kalkstickstoff," 
as  the  Germans  call  it,  by  liquid  air  and 
the  electric  furnace  has  led  electro- 
chemists  into  new  territories  and  the 
energy  of  the  furnace  has  perfected  many 
new  processes  in  the  field  of  chemistry 
alone. 

When  the  calcium  cyanamide  is  fused 
in  the  furnace  with  sodium  carbonate  or 
common  salt,  the  cyanamide  forms 
cyanide  of  soda,  which  is  used  in  silver 
plating,  gold  extracting  and  for  other 
metallurgical  uses,  while  cyanamide  itself 
is  being  extensively  used  in  case-harden- 
ing of  steel,  producing  a  superior  article. 
Another  substance  produced  by  the 
action  of  acids  on  cyanamide  is  used  in 
the  dyeing  industry  and  contains  66  per 
cent  nitrogen.  It  is  also  used  in  the 
manufacture  of  explosives  as  it  has  the 
property  of  lowering  the  temperature  in 
the  barrel  of  the  gun. 

Through  all  these  processes  we  see  the 
elusive  nitrogen  atom  garnered  by  the 
genius  and  ingenuity  of  the  electro- 
chemist  and  his  methods  made  commer- 
cially possible  primarily  by  the  electric 
furnace.  The  future  of  this  element  as 
related  to  the  needs  and  uses  of  man- 
kind is  hard  to  forecast.  No  other  la- 
ment has  the  tendency  to  "fly  off  the 
handle"  as  lias  the  nitrogen  atom  and  the 
slightest  disturbance  will  send  it  flying 
from  one  communis  of  atoms  to  another. 


Behind  the  "Scenes"  in  a  Moving  Picture  Theater 


By  BENNETT  W.  COOKE 


As  you  sit  in  a  moving  picture  theater 
and  watch  the  unfolding  of  a  quarter  of 
a  mile  of  film  upon  the  screen  you  are 
aware  that  if  you  were  to  follow  the 
beam  of  light  back  into  the  little  house 
in  the  rear  of  the  room  you  would  come 
to  the  source  of  the  pictures,  the  films 
themselves.  But  very  few,  compara- 
tively speaking,  ever  get  to  see  that 
source,  just  as  comparatively  few  ever 
get  back  of  the  scenes  in  the  regular 
theater.  Realize,  then,  that  in  this  little 
house  of  the  moving  picture  operator 
some  wonderful  advancements  have  been 
made  in  the  last  three  or  four  years — 
you  have  a  hint  of  this  in  the  improved 
appearance  of  the  pictures  that  stand  be- 
fore you  on  the  screen  with  scarcely  a 
perceptible  tremor.  What  was  once  a 
little  box-like  inferno,  containing  little 
else  than  an  improved  form  of  electric 
furnace  for  roasting  operators  while  they 
slowly  cranked  the  films  and,  as  Poe 
would  put  it,  "Muttered  and  mumbled 
low,"  has  now  become,  in  the  better 
class  of  theaters,  a  spacious  room,  well 
ventilated  and  with  an  electrical  equip- 
ment to  compare  favorably  with  that  on 
the  regular  theater  stage. 

To  begin  with,  instead  of  inexperi- 
enced men  operating  the  moving  picture 
machine  the  operator  of  to-day  must  first 
prove  his  ability  not  only  to  operate  the 
machine  but  to  meet  with  any  emergency 
that  may  arise.  In  the  larger  cities  lie- 
fore  a  man  is  allowed  to  become  an 
operator  he  must  first  pass  a  rigid  exam- 
ination given  by  the  city. 

In  order  to  understand  something  of 
the  nature  of  the  task  which  an  operator 
undertakes  and  the  conditions  under 
which  he  works,  no  better  method  pre- 
sents itself  than  to  make  a  "visit"  behind 
the  scenes  in  one  of  the  modern  theaters 
as,  for  instance,  the  Kedzie  Annex 
Theater,  recently  completed  in  Chicago, 
with  a  seating  capacity  of  800. 


The  walls  of  the  booth,  shown  in  Fig. 
1,  are  built  entirely  of  hollow  tile,  plas- 
tered, and  it  has  a  cement  floor.  Not  a 
piece  of  wood  is  used,  either  in  the  con- 
struction of  the  booth  or  in  connection 
with  the  apparatus.  Every  possible 
means  for  the  prevention  of  fire  has  been 
adopted.  The  small  openings  in  front 
of  the  machines  have  doors  which  slide 
up  and  down  and  are  held  up  by  a  piece 
of  cotton  twine.  This  twine  is  run 
through  loops  on  an  arm  fastened  to  the 
wall  and  extending  out  over  the  front  of 
the  machine.  The  twine  is  then  brought 
down  and  fastened  to  the  machine  near 
the  place  where  the  light  strikes  the  film. 
If  the  film  catches  fire  this  twine  burns 
and  the  doors  will  be  released  and  drop 
down  in  front  of  the  openings. 

On  the  rear  wall  of  the  booth  is  a 
telephone  which  connects  the  operator 
with  the  ticket  office,  manager's  office  and 
the  stage.  In  this  rear  wall  is  also  an 
opening  about  two  feet  square  to -the 
fresh  air  inlet.  An  electric  fan  at  this 
opening  furnishes  the  booth  with  fresh 
air,  the  impure  air  leaving  by  a  ventilator 
in  the  ceiling  which  is  connected  to  the 
exhaust  fans. 

The  machine  at  the  extreme  left  is  the 
spot  light;  its  purpose  is  to  throw  the 
light  on  the  vocalist.  The  two  machines 
in  the  center  are  used  to  project  the 
moving  pictures  and  the  machine  at  the 
right  is  the  dissolver,  used  for  projecting 
the  song  slides.  The  two  gauges  on  the 
wall  between  the  doors  are  called  am- 
pere meters  and  show  the  strength  of 
the  current  used,  which  determines  the 
strength  of  the  light.  The  operator 
watches  these  meters  to  gauge  the 
strength  of  his  light. 

It  will  be  noticed  that  the  dissolver  for 
the  song  slides  has  two  houses ;  each  con- 
tains an  arc  lamp  and  is  called  a  lamp 
house.  There  are  a  number  of  handles 
projecting  from  the  rear  of  each  lamp 
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house.  By  means  of  these  handles,  the 
carbons  in  the  lamp  can  be  adjusted  to 
and  desired  position.  By  looking  through 
a  small  colored  glass  window  in  the  side 
of  the  lamp  house  the  operator  can  see 
just  what  position  the  carbons  are  in 
while  the  machine  is  in  use.  In  front  of 
the  lamp  house  are  the  lenses  that  project 
the  pictures  on  the  screen  and  the  song 
slides  are  placed  between  these  lenses. 

When  the  slides  are  to  be  projected 
both  lamps  are  lighted.    A  slide  is  put  in 


using  the  other.  And  if  one  should 
break  down,  they  could  rely  upon  the 
other.  The  two  circular  metal  cases  on 
the  front  of  the  machine  contain  the 
reels  upon  which  the  film  is  wound. 
These  are  called  the  "magazines"  and 
there  is  no  solder  used  in  their  construc- 
tion, the  seams  being  bent  and  fastened 
with  rivets  so  that  in  case  of  fire  the 
magazines  will  not  fall  apart  and  expose 
the  film. 

Each    reel    contains    about     1,000    or 


NOT  A  PIECE  OF  WOOD 


IN   THE  CONSTRUCTION   OF   THE    MODERN    MOVING    PICTURE 
OPERATING  BOOTH 


the  upper  carrier  and  projected  on  the 
screen.  The  next  picture  to  be  projected 
is  put  in  the  lower  carrier  in  front  of  the 
lower  lamp.  By_  pulling  a  lever  a  shut- 
ter gradually  closes  over  the  upper  open- 
ing and  at  the  same  a  similar  shutter 
draws  away  from  the  lower  opening 
allowing  the  lower  picture  to  be  shown 
on  the  screen  and  the  effect  produced  is 
of  one  picture  dissolving  into  another. 

The  two  center  machines  are  for  the 
moving  pictures  and  are  used  alternately. 
By  having  two  machines  the  assistant  car. 
get  one  in  readiness  while  the  operator  is 


more  feet  of  film  consisting  of  one  or 
more  subjects.  The  reel  is  first  placed 
in  the  upper  magazine  and  is  threaded 
over  various  rollers  and  sprocket  wheels 
and  fastened  to  the  empty  reel  in  the 
lower  magazine.  The  film  consists  of  a 
narrow  strip  of  celluloid  composition 
'L4  inches  wide,  the  pictures  being  one 
inch  wide  and  three-fourths  of  an  inch 
long.  The  film  is  pulled  down  by  means 
of  a  sprocket  with  teeth.  These  teeth  tit 
into  sprocket  holes  ou  both  sides  o\  the 
film. 

The   light   strikes  the  film  at  one  place 
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FIG.  2.    IN  A  SEPARATE  ROOM  THE  FILMS  ARE  RE- 
WOUND AND  STORED 

only.  It  passes  from  the  lamp  house 
through  two  large  lenses  then  through 
the  tube  that  can  be  seen  between  the 
lamp  house  and  the  head  of  the  machine: 
It  then  passes  through  the  film,  through 
two  more  sets  of  lenses  and  to  the  screen 
or  curtain.  The  light  is  never  allowed 
to  strike  the  film  unless  the  film  is  in 
motion  (at  the  rate  of  sixteen  pictures 
a  second)  as  the  film  is  highly  com- 
bustible and  would  catch  fire  instantly. 

There  is  a  concern  that  makes  fire 
proof  films  but  as  yet  there  are  very  few 
on  the  market  although  nearly  all  are 
-waterproofed. 

Each  picture  as  it  comes  in  front  of 
the  light  stops  there  for  an  instant  and  is 
projected  on  the  screen.  The  light  is 
then  cut  off  for  an  instant  by  means  of  a 
revolving  shutter  and  the  next  picture  is 
brought  in  front  of  the  light.  This  pic- 
ture is  in  turn  projected  upon  the  screen 
as  the  shutter  moves  away  and  allows 
the  light  to  pass.    This  of  course  is  done 


so  rapidly  that  the  spectator  cannot  dis- 
tinguish the  intervals  between  the  pic- 
tures. If  it  were  not  for  this  shutter 
there  would  be  nothing  but  a  blur  on  the 
screen.  It  is  very  evident  from  the  above 
explanation  that  the  picture  on  the  screen 
does  not  move  at  all  but  is  merely  a 
rapid  succession  of  perfectly  stationary 
pictures.  Thus  the  modern  moving  pic- 
ture is  really  an  optical  illusion. 

These  machines  are  operated  by  hand 
in  Chicago,  motors  not  being  allowed  for 
fear  the  operator  will'  leave  his  machine 
and  the  film  catch  fire  in  his  absence. 

When  the  films  have  been  run  through 
the  machine,  they  must  be  rewound  be- 
fore they  can  be  used  again.  Figure  2 
shows  a  separate  room  adjoining  the 
operating  room  that  is  used  for  storing 
and  rewinding  the  films.  This  room  is 
fire  proof  throughout  and  on  the  table 
may  be  seen  a  galvanized  iron  box  large 
enough  to  hold  three  reels,  the  number 
used  each  day.  In  the  same  case  under- 
neath the  reels  is  a  compartment  filled 
with  a  liquid.  Holes  are  made  in  the 
top  of  this  compartment  which  allow 
moisture  to  reach  the  reels,  thus  keep- 
ing them  soft.' 

On  the  same  table  may  be  seen  the  re- 
winding apparatus  with  a  film  partly 
rewound.  In  most  places  the  films  are 
rewound  in  the  same  booth  with  the 
machines,  in  this  case  the  reels  must  be 
enclosed  in  metal  magazines  and  not 
more  than  two  feet  of  film  exposed  at 
any  time. 

Every  film  shown  in  Chicago  must  be 
first  passed  on  by  the  chief  of  police  or 
one  of  his  assistants  as  to  its  moral 
character  and  a  permit,  is  issued  to  ac- 
company the  film.  The  permit  sometimes 
states  to  cut  out  a  certain  scene  that  is 
deemed  objectionable  and  this  must  be 
done  by  the  film  exchanges  which  rent 
the  films  to  the  theaters.  When  the 
operator  takes  his  three  reels  from  the 
exchange  he  must  also  take  the  permits 
for  the  reels  and  if  a  permit  states  that  a 
certain  portion  be  taken  out  the  operator 
must  see  that  it  has  been  taken  out  be- 
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fore  he  starts  his  show,  for  if  he  is 
caught  showing  a  reel  without  a  permit 
or  one  from  which  the  objectionable 
part  has  not  been  removed  he  will  lose 
his  license  and  will  not  be  allowed  to 
operate  again  in  the  city  and  the  reel 
cannot   be   used   again. 

When  the  picture  stops  suddenly  on 
the  screen  the  film  probably  has  broken. 
The  film  tears  easily  and  a  small  rough 
spot  on  the  film  is  very  likely  to  catch  as 
it  passes  through  the  machine  and  tear 
the  film  apart.  When  this  happens  the 
most  up-to-date  operator  does  not  stop  to 
cement  it  together  but  simply  brings  the 
broken  end  down  to  the  lower  magazine, 
slips  it  under  the  other  end,  threads  the 
film  into  the  machine  again  and  proceeds 
with  the  picture.  After  the  film  has  been 
run  through  the  assistant  rewinds  it  and 
then  patches  it  where  it  is  broken.  This 
is  done  by  cementing  the  two  ends. 

The  reader  has  probably  noticed  that 
the  picture  will  be  running  along 
smoothly  when  suddenly  a  line  will  be 
seen  across  the  picture  and  above  the 
line  will  be  seen  the  lower  half  of  a  pic- 
ture, below  the  line  will  be  seen  the  upper 
half  of  a  picture.  This  is  caused  by  not 
patching  the  film  properly.  Between 
every  two  pictures  is  a  line.  When  patch- 
ing the  film  properly  one  line  must  come 
exactly  over  another.  When  the  picture 
jumps  this  way  on  the  screen  the  opera- 
tor must  '"frame"  the  picture.  This  is 
done  by  moving  a  lever  which  adjusts  the 
picture  so  that  it  is  exactly  framed  by 
the  aperture.  The  aperture  is  a  hole 
just  the  size  of  a  picture,  through  which 
the  light  passes  immediately  after  going 
through  the  film. 

Figure  3  shows  another  room  adjoining 
the  operating  booth.  This  room  contains 
the  switchboard  and  two  mercury  arc  rec- 
tifiers. The  operator  here  controls  every 
light  in  the  house  except  the  emergency 
lights. 

Besides  his  own  apparatus  he  controls 
the  stage  pocket  lights,  electric  exhaust 
fans,  electric  house  fans,  electric  organ 
and  the  house  lights. 


The  two  machines  beyond  the  switch- 
board are  called  mercury  arc  rectifiers. 
These  are  used  in  connection  with  the 
moving  picture  machines  to  change  the 
usual  alternating  current  to  direct  cur- 
rent which  is  best  for  operating  the  are 
lamps. 

When  the  operator  is  running  his  last 
reel  for  the  evening  his  assistant  gets  the 
dissolver  in  readiness.  As  soon  as  the 
reel  is  finished  a  "Good-Night"  slide  is 
projected  upon  the  screen.  The  operator 
now  rushes  to  the  switchboard  and  turns 
on  the  house  lights  and  the  show  is  over. 


FIG.  3.    AN     ELECTRICAL    PLANT    OF    NO    SMALL 

PROPORTIONS  IS  AN   ADJUNCT  OF  THE 

MODERN   MOVING   PICTURE 

THEATER 


ARC  LIGHTS  AND  HIGH  CLASS  PHOTOGRAPHY 

The  photographs  from  which  the  above  illustration  was  produced  were 
taken  at  Earls  Court,  the  famous  London  amusement  resort.  No  flash  light 
was  used  in  making  the  exposures  which  were  made  under  the  illumination 
of  powerful  arc  lamps.  Unusual  sharpness  of  detail  was  obtained  which  is 
partially  brought  out  by  the  halftone  reproduction.  Taken  in  order  the  sub- 
jects are  as  follows:  Equestrian  act;  acrobatic  clowns;  looping  the  loop  with 
a  tandem  motor  car,  and  the  boxing  kangaroo. 

1040 


POPULAR    ELECTRICITY    MAGAZINE 


1041 


Modern  Underground  Work 

Less  than  twenty  years  ago,  the  streets 
of  all  great  cities  were  encumbered  by  the 
rows  of  high  poles  that  lined  each  curb, 
and  often  were  actually  darkened  by  the 
clusters  of  telegraph,  telephone,  arc  light, 
burglar  alarm  and  stock  ticker  wires. 
There  was  practically  no  legislation  regu- 
lating the  erection  of  these  poles  or  the 
stringing  of  wires,  and  there  was  no>  way 
even  to  compel  the  operating  companies 
to  remove  useless  wires  or  to  protect  the 
public  from  broken  ends  which  dangled 
over  the  sidewalks.  In  the  business  dis- 
tricts the  poles  often  reached  to  the  tops 
of  the  highest  buildings,  and  as  there 
were  sometimes  fifteen  or  more  cross 
arms  on  each  pole  and  each  arm  sup- 
ported ten  wires  it  may  easily  be  seen 
how  they  overshadowed  the  street. 

Somebody  once  remarked  that  they 
would  make  a  most  effective  fire-escape, 
if  only  the  fire  trapped  person  who 
jumped  among  them  was  fortunate 
enough  to  land  on  one  of  the  dead  wires. 

The  beginning  of  the  end  of  this  over- 
head method  of  construction  came  when 
the  Edison  Electric  Illuminating  Com- 
pany, under  the  direction  of  Thomas  Edi- 
son, laid  out  the  distribution  system  of  the 
world's  first  commercial  central  station 
— underground. 

Even  the  underground  system  had  its 
critics,  and  it  is  recorded  that  some  one 
remarked  that  while  most  companies  were 
satisfied  with  all  the  air,  Edison  only 
wanted  the  earth.  Edison  generally  an- 
swered such  criticisms  by  asking  why 
the  gas  and  water  mains  were  not  put  in 
the  air  on  stilts. 

Ilowever,  the  underground  conductors 
were  extended  through  about  fifteen 
miles  of  streets  in  a  territory  a  mile 
square. 

The  old  conductors  were  quite  differ- 
ent from  those  of  the  present  day,  for 
instead  of  a  cable  a  hundred  or  more  feet 
in  length,  the  wires  were  put  down  in 
twenty  foot  sections,  which  had  to  be 
welded  together.        These    sections   con- 


sisted of  iron  pipe  in  which  three  copper 
rods  had  been  placed  and  into  which  an 
insulating  compound  had  been  forced  to 
completely  fill  the  pipe. 

Some  of  those  old  iron  pipes  with  then- 
copper  rods  are  still  in  service  in  New 
York,  but  as  the  newer  method  of  under- 
ground distribution  is  being  extended, 
sections  are  being  replaced.  Some  of  this 
old  material  that  has  been  dug  from  the 


A  MODERN   CABLE  VAULT 

streets  was  exhibited  at  the  recent  Elec- 
trical Exposition  in  New  York  by  the 
Consolidated  Telegraph  and  Electrical 
•Subway  Company. 

This  company  builds  the  underground 
ducts  in  which  the  present  day  cables  are 
laid  and  at  their  display  they  showed  a 
street  cross  section,  the  exhibit  consisting 
of  a  man-hole,  the  clay  ducts,  the  pipe 
galleries,  and  the  adjacent  gas  and  water 
mains.  This  showed  how  the  cable  is 
drawn  through  the  ducts  under  the 
street,  thus  eliminating  the  necessity  of 
tearing  open  the  thoroughfare  every  time 
a  repair  is  needed. 

It  has  been  estimated  thai  there  are 
close  to  three  thousand  miles  of  electrical 
subways  in  Xew  York,  yet  even  with  this 
vast  underground  system  there  are  still 
poles  on  some  oi  the  street-,  j 1 1 - 1  as  the 
horses  are  still  doing  service  on  some  oi 
the  car  lines. 
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Plans  to  Outdo  the  Eiffel  Tower 

A  German  engineer,  M.  Czech,  of 
Diisseldorf,  lias  brought  forward  a 
project  for  a  structural  steel  tower  which 
will  be  the  highest  in  the  world,  higher 
even  than  the  Eiffel  Tower  at  Paris,  which 
now  holds  the  record.     It  will  be  no  less 


TOWER  1600  FEET  HIGH  CONTEMPLATED  TO  SPAN 
THE  FUVER  RHINE 

than  1,600  feet  in  height  (the  Eiffel  Tower 
is  984  feet)  and  aside  from  this  feature 
it  has  a  very  original  construction  from 
the  fact  that  it  is  designed  to  span  the 
Rhine.  It  is  intended  to  be  used  for  wire- 
less telegraphy  and  no  doubt  the  mesages 
sent  from  a  tower  of  so  great  a  height 
would  carry  for  unheard-of  distances. 

According  to  the  plans  the  base  of  the 
tower  is  a  steel  bridge  having  two  long 
spans  of  650  feet  as  well  as  several 
shorter  spans.  The  tower  rests  partly 
upon  the  bridge  piers  and  partly  upon  two 


extra  piers  which  are  built  in  the  river 
at  the  sides  of  the  bridge,  these  latter 
piers  being  650  feet  apart.  From  the  four 
supports,  the  base  part  of  the  tower  rises 
in  the  form  of  an  arched  construction  315 
feet  high  and  from  here  the  structure 
narrows  and  continues  to  the  top  in  a 
tapered  form,  as  will  be  noticed.  Near 
the  top  is  an  upper  platform  160  feet  be- 
low the  extreme  summit,  this  platform 
being  about  80  feet  square.  Should  the 
project  be  carried  out  and  a  wireless 
station  be  built  in  connection  with  it,  some 
interesting  results  may  be  expected. 


Telephoning  Through  the  Tow  Line 
An   invention    to   make   possible    tele- 
phone communication  between  a  tug  boat 
and  the  vessel  which  it  is  pulling  by  a 


A  TELEPHONE  WIRE  IS  EMBEDDED  IN  THE  TOW  LINE 

tow  line  has  recently  been  patented  by 
Robert  H.  Lindal,  Gloucester  City,  N.  J. 
The  telephone  circuit  consists  of  a 
single  wire  preferably  spirally  laid 
within  the  tow  line  which  at  each  end  has 
terminals  for  flexible  wire  connection  to 
each  pilot  house.  The  other  side  of  the 
circuit  is  formed  through  the  water  by 
grounding  each  end  of  the  line  upon  a 
metallic  plate  on  the  outside  of  the  hull. 
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Vacuum  Act 

Theatrical  apparatus  to  enable  a  per- 
former to  walk,  head  downward  upon  the 
ends    of    a    series    of    hollow    cylinders 

4111 


SUSPENDED    HEAD    DOWNWARD    FPnOM     VACUUM 
CYLINDERS 

fastened  to  a  temporary  ceiling  high 
above  the  stage  floor  is  the  subject  of  a 
patent  granted  to  John  W.  Frakes,  Chi- 
cago, 111. 

The  cylindrical  air  chambers  are  all 
connected  by  piping  to  an  air  pump.  The 
pipe  to  each  chamber  is  equipped  with  a 
valve  controlled  by  an  electro-magnet 
from  which  wires  run  behind  the  scenes 
to  a  keyboard.  The  performer  wears 
upon  his  feet  disks  of  heavy  leather  fitted 
with  pliable  material  such  as  rubber  or 
felt.  From  the  trapeze  bar  he  places  one 
foot  upon  the  nearest  air  chamber  while 
the  operator  at  the  keyboard  causes  the 
electro-magnet  at  that  particular  air 
chamber  to  open  the  exhaust  pipe  to  the 
pump.  A  vacuum  is  formed.  When  the 
next  step  is  taken  air  is  admitted  to  the 
fust  cylinder  while  a  vacuum  is  formed 
at  the  second. 


The  Divining  Rod 

The  United  States  Geological  Survey, 
in  Water-Supply  Paper  2155,  entitled 
"Underground  Waters  for  Farm  Use," 
just  reissued,  states  that  no  appli- 
ance, either  mechanical  or  electric,  has 
yet  been  devised  that  will  detect  water  in 
places  where  plain  common  sense  and 
close  observation  will  not  show  its  pres- 
ence just  as  well.  Numerous  mechanical 
devices  have  been  proposed  for  detecting 
the  presence  of  underground  water,  rang- 
ing in  complexity  from  the  simple  forked 
branch  of  witch  hazel,  peach  or  other  tree 
to  more  or  less  elaborate  mechanical  or 
electric  contrivances.  Many  of  the 
operators  of  these  devices,  especially 
those  who  use  the  home  cut  forked 
branch,  are  entirely  honest  in  the  belief 
that  the  working  of  the  rod  is  influenced 
by  agencies — usually  regarded  as  electric 
currents  following  underground  streams 
of  water — that  are  entirely  independent 
of  their  own  bodies,  and  many  people 
have  implicit  faith  in  their  own  and 
others'  ability  to  locate  underground 
water  in  this  way.  In  experiments  with 
a  rod  made  from  a  forked  branch  it 
seemed  to  turn  downward  at  certain 
points  independent  of  the  operator's  will, 
but  more  complete  tests  showed  that  this 
downturning  resulted  from  slight  and, 
until  watched  for,  unconscious  muscular 
action,  the  effects  of  which  were  com- 
municated through  the  arms  and  wrists 


Fan  in  Blacksmith 
Shop 

An  electric  fan  placed 
on  the  floor  a  few  feet 
away  from  the  black- 
smith as  he  fits  and  fast- 
ens the  shoe  upon  the 
horse's  foot  blows  the 
fumes  of  the  hoof  away 
and  in  summer  scatters 
the  flies.  The  horse  so 
protected  is  comfortable 
and  easier  to  handle. 


THE   HORSE   IS  MORE  COMFORTABLE   AND  EASIER  TO  HANDLE  UNDER 
THE  FAN'S  INFLUENCE 
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to  the   rod. .    No  movement   of   the  rod 
from  causes   outside  of   the  body  could 
be  detected,  and  it  soon  became  obvious 
that  the  view  held  by  other  men  of  science 
is    correct — that    the    operation    of    the 
"divining  rod"  is  generally  due  to  uncon- 
scious movements  of  the  body  or  of  the 
muscles  of  the  hand.    The 
experiments    made    show 
that  these  movements  oc- 
cur   most    frequently    at 
places    where    the    opera- 
tor's   experience    has    led 
him  to  believe  that  water 
may  be  found. 

The  uselessness  of  the 
divining  rod  is  indicated 
by  the  facts  that  it  may  be 
worked  at  will  by  the  op- 
erator, that  he  fails  to  de- 
tect strong  water  currents 
in  tunnels  and  other  chan- 
nels that  afford  no  sur- 
face indications  of  water, 
and  that  his  locations  in 
limestone  regions  where 
water  flows  in  well-de- 
fined channels  are  no 
more  successful  than  those 
dependent  on  mere  guess. 
In  fact  operators  are  suc- 
cessful only  in  regions 
where  water  occurs  in  a 
definite  sheet. 


THE  LARGEST  AND  THE  SMALLEST  INCANDESCENT  LAMP 


Brobdingnag  and  Liliputian 

Something  of  the  wide  variation  in  the 
size  of  tungsten  filament  lamps  is  shown 
by  comparison  in  the  accompanying  illus- 
tration of  one  of  the  largest  and  of  one  of 
the  smallest  lamps  regularly  manufac- 
tured by  the  lamp  division  of  the  General 
Electric  Company. 

The  globe  of  the  big  one  is  eight  inches 
in  diameter  and  the  lamp  is  11^4  inches 
over  all.  The  bulb  of  the  little  one  is 
only  7/16  of  an  inch  in  diameter  and  the 
length  of  the  bulb  and  base  together  is 
.  23/32  of  an  inch.  The  giant  is  a  500  watt 
lamp  made  for  voltage  ranges  of  100  to 


130  and  200  to  260.  In  the  100  to  130  volt 
type  it  operates  at  an  efficiency  of  one 
watt  per  candle,  giving  a  candlepower  of 
500.  In  the  200  to  260  volt  type  the  effi- 
ciency is  1.23  watts  per  candle  giving  405 
candlepower.  The  life  of  this  lamp  up 
to  the  point  where  the  candlepower  drops 
to  80  per  cent  of  the  initial  candlepower 
is  1,000  hours.  The  filament  is  of  drawn 
tungsten  wire  and  is  extremely  strong  as 
compared  to  the  former  pressed  filament 
lamp. 

The  filament  of  the  small  lamp  is  also 
of  drawn  tungsten  wire  and  has  a  total 
life  of  eight  hours.  At  2y2  volts  it  gives 
one  candlepower  and  requires  3/10  of 
an  ampere  of  current. 


ILLUMINATED   SEMAPHORE   SIGNAL 


Realizing  that  the  man  in  the  cab  must  often 

strain  his  eyes  and  have  a  feeling  of  uncertainty 

as  to  whether  the  semaphore  arm  at  night 

or  in  a  fog  stands  at  "stop" 

or     "clear,"     Arthur     H. 

Fargo,  Newark,  N.  J.,  has 

recently  secured  a  patent 


Electric  Ghosts 

In  an  address  to  electrical  engineers  in 
London  a  distinguished  scientist  thus  de- 
fined an  electron: 

An  atom  is  ordinarily  associated  with 
a  charge,  and  force  is  required  to  sepa- 
rate the  charge  from  the  atom.  The 
atomic  charge  when  separated  is  called  an 
electron.  In  an  electrolyte,  i.  e.,  a  sub- 
stance decomposed  by  an  electric  current, 
there  is  a  bodily  transfer  of  atoms  with 
their  charges ;  in  a  metallic  conductor  the 
charges  are  handed  on  as  electrons  from 
atom  to  atom.  In  the  discharge  through 
highly  rarefied  gases  the  electric  current 
is  in  its  most  simple  form,  for  here  there 
is  a  flow  of  electrons  travelling  by  them- 
selves, of  disembodied  charges  or  electric 
ghosts.  Electrons,  it  should  be  added. 
are  the  fastest  moving  of  all  known  ter- 
restrial objects,  their  speed  being  one- 
tenth  that  of  light,  which  is  186,300  miles 
per  second. 


on  an  illuminated  semaphore  signal. 

In  the  illustration  the  arm  stands 
outlined  by  the  Moore  vacuum  tube 
light  in  which  rarified  gas  in  the  tube  acts 
as  a  conductor  and  is  rendered  incandes- 
cent bv  electric  current. 


Lights  Send  Children  Home 

To  remind  the  children  who  are  on  the 
streets  at  night  that  it  is  getting  late  and 
time  to  go  home  the  Los  Angeles  police 
juvenile  officer  has  suggested  what  he 
calls  a  "skip  home"  signal,  to  the  chief  of 
police. 

His  plan  is  to  have  the  electric  lights 
flash  shortly  before  nine  o'clock  as  a 
warning  and  promptly  at  nine  to  have 
the  lights  turned  out  for  a  few  seconds  si 
that  these  children  will  not  have  the  ex- 
cuse of  being  ignorant  of  the  hour. 

This  plan  will  probably  he  adopted  as 
a  large  number  of  very  small  hoys  who 
sell  newspapers  are  in  the  habit  of 
maining  out  until  late  in  the  nighl 
after  their  stock  of   papers  have 
disposed  of. 
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Uncle  Sam  Investigates  Eledrical  Disturbances 

By  WALDON   FAWCETT 


Such  investigation  of  lightning  and  electrical 
disturbances  as  has  been  carried  on  for  the  United 
vStates  Weather  Bureau  has  been  conducted  by 
Alfred  J.  Henry,  professor  of  meteorology  in  the 
U.  S.  Weather  a  Bureau.  Prof.  Henry 


PROF.  ALFRED  J.  HENRY.  THE  WEATHER  BUREAU'S  EXPERT  ON 
LIGHTNING,  AND  THE  MT.  WEATHER  OBSERVATOKY  WHERE  HIS 
EXPERIMENTS  ARE  MADE.  THE  WASHINGTON  MONUMENT  IS  A 
FAVORITE  MARK  FOR  LIGHTNING,  HAVING  BEEN  STRUCK  AS 
MANY  AS  FIVE  TIMES  IN  20  MINUTES.  IT  IS  PROTECTED  BY  AN 
INGENIOUS  SYSTEM  OF  LIGHTNING  CONDUCTORS  TERMINATING 
IN  A  SMALL  PYRAMID  OF  ALUMINUM. 


has   long   had   instinctive    interest   in   the   subject 

and  he  has  opportunities  such  as  are  vouchsafed 

to  few  men  for  studying  lightning,  being  in  charge 

of  the  research  work  at  Mount  Weather,  a  peak  of 

more  than  1,700  feet  altitude  in  the  Blue  Ridge 

Mountains  and  in  the  heart  of  a  region  famous  for 

its  cloud  effects  and  severe  electrical  storms. 

Prof.  Henry  says  that  he  is  convinced  that  were 

--..  the  subject  of    lightning    better  under- 

jfelfe,       stood  there  would  be  a  reduction  in  the 

Hk     number   of   persons   killed    from    this 

^L      cause,  a  mortality  that  totals  700  to 

Wk     800  persons  annually,  in  addition  to 

H|    twice  that  number  injured  by  lightning. 

Hi    He  also  emphasizes  the  fact  that  the 

Wtk    great  increase  in  recent  years  in  the 

number  of  electrical  light  and  power 
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transmission  lines  has  stimulated  the 
development  of  means  of  protection  so 
that  nowadays  the  electric  power  plants 
and  lines  are  better  protected  from 
lightning  than  are  the  average  farm 
buildings. 

Speaking  for  the  benefit  of  rural  and 
suburban  residents  Prof.  Henry  says 
that  he  is  confident  that  while  absolute 
protection  cannot  be  secured  unless  the 
building  is  incased  in  a  network  of  wires 
he  is  confident  that  a  building  with  a 
properly  installed  system  of  lightning 
conductors  will  fare  better  than  one 
without  such  a  system  if  a  discharge  of 
the  most  violent  type  should  fall  upon 
it.  He  also  urges  that  wire  fences  be 
grounded  at  every  fifth  post,  the  gal- 
vanized ground  wire  extending  at  least 
two  feet  into  the  earth.  As  for  light- 
ning conductors  on  buildings,  particu- 
larly farm  buildings,  the  Weather  Bureau 
expert  holds  that  in  a  general  way,  a 
terminal  20  inches  long  should  be  erected 
every  eighteen  or  20  feet  along  the  ridge 
of  the  roof,  in  addition  to  short  terminal 
wires  on  each  cupola,  chimney  or  other 
salient  point  on  the  roof  liable  to  be 
struck. 

According  to  all  the  governmental  in- 
vestigations, lightning  (a  violent  dis- 
charge of  electricity  either  between  one 
cloud  and  another,  between  a  cloud  and 
the  earth,  or  between  two  strata  of  air 
differently  electrified)  is  commonly  as- 
sumed to  discharge  from  a  higher  to  a 
lower  level  although  it  may  be  from 
either  or  both.  Clear  air,  it  has  been 
found,  is,  as  a  rule,  electrified  positively 
but  in  rain  the  electrification  ranges  from 
a  high  negative  to  a  high  positive  al- 
though it  is  more  often  positive.  During 
a  single  storm  the  air  may  change  back 
and  forth  several  times  from  a  positive  to 
a  negative  condition  and  the  difference  in 
potential  between  the  earth  and  a  point 
ten  feet  above  i  t  may  amount  to  hundreds 
or  even  thousands  of  volts. 

Up  to  date  no  one  of  the  scientists  has 
been  able  to  determine  the  exact  nature 
of  a  lightning  flash.     Experiments  with 


kites  have  shown  the  varying  potentials 
between  air  strata  and  there  is  the  gen- 
eral theory  that  electricity  flows  from  a 
positive  to  a  negative  body,  but  for  all 
that  there  is  evidence  that  a  lightning 
discharge  is  in  most  cases  pulsating.  It 
is  claimed  that  a  lightning  stroke  differs 
according  to  the  direction  of  the  flash 
and  as  to  whether  the  earth  is  positive 
or  negative.  The  violence  of  a  discharge 
and  its  effects  are  matters  of  pressure  or 
tension,  say  between  the  earth  and  a 
cloud.  There  may  be  an  adjustment  of 
potentials  following  a  discharge. 

The  lightning  experts  some  time  ago 
discovered  that  most  flashes  are  com- 
posed of  several  discharges  following  one 
another  at  certain  intervals  in  the  path 
made  by  the  first  discharge.  This  is 
the  line  of  investigation  which  the  Smith- 
sonian Institution  is  following  by  means 
of  grants  from  the  Hodgkins  Fund.  It 
has  been  ascertained  that  a  flash  may  be 
composed  of  anywhere  from  fourteen  to 
40  separate  discharges  and  not  only  is 
what  appears  to  the  naked  eye  as  one 
flash  in  reality  a  number  of  parallel 
flashes  but  the  flash  has  width  like  a 
ribbon.  The  Smithsonian  Institution  is 
also  endeavoring  to  time  the  dura- 
tion of  lightning  flashes.  Meanwhile 
at  the  Harvard  College  Observatory 
attempts  are  being  made  to  photograph 
the  spectrum  of  lightning. 

With  linear  lightning  making  up  the 
first  general  class  we  have  as  a  second 
class  ball  lightning  or,  as  it  is  sometimes 
called,  fire  ball  or  globular  lightning. 
The  balls  vary  in  size  from  a  half  inch  to 
several  feet  in  diameter  and  they  also 
differ  in  motion  from  linear  lightning 
being  possibly  even  more  erratic.  Ball 
lightning  is  not  however  to  be  confounded 
with  St.  Elmo's  light,  a  blue  or  red  elec- 
tric discharge  sometimes  seen  on  the 
masts  of  ships  and  more  rarely  on  church 
spires. 

In  their  observation  of  lightning  fli 
and  tests  of  lightning  conductors 
Federal  experts  have  found  an  idea] 
ing station  in  the  Washington  Monument. 
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The  famous  obelisk  is  struck  by  lightning 
a  number  of  times  every  year  but  no 
havoc  has  ever  been  wrought,  thanks  to 
an  ingenious  system  of  lightning  con- 
ductors, the  keynote  of  the  installation 
being  found  in  a  small  pyramid  of  alumi- 
num weighing  about  100  ounces,  which 
crowns  the  capstone  of  the  monument. 
This  headpiece  is  connected  with  rods 
that  descend  600  feet  to  a  well  sunk  to  a 
considerable  depth  below  the  level  of  the 
earth.  The  monument  has  been  visited 
by  as  many  as  five  electric  bolts  within  an 
interval  of  20  minutes  but  the  protective 
system  has  always  proven  equal  to  all  the 
exactions  imposed  upon  it. 


Hints   on    Using   the  Long   Distance 
Telephone 

To  use  the  long  distance  telephone 
there  are  some  rules  that  will  be  of  value 
in  making  the  minutes  count  for  some- 
thing, in  making  the  hearer  understand 
readily  and  in  disillusioning  ourselves  of 
the  horror  that  is  sometimes  noticeable 
in  speakers,  even  when  talking  over  a 
local  telephone. 

There  is,  or  there  should  be,  a  reason 
for  calling  one  on  long  distance.  The 
subject  matter  should  be  well  in  mind 
first,  and  the  exact  nature  of  the  ques- 
tions should  be  either  in  mind,  or  written 
down  as  carefully  as  possible.  Every 
minute  counts  in  this  way,  and  there  is 
so  much  lost  in  these  calls  by  inexperi- 
enced people  that  the  real  value  of  the 
telephone  loses  some  of  its  charm  for 
them. 

When  the  subject  and  the  questions 
have  been  clearly  grasped  and  put  in  or- 
der, there  must  be  composure  of  mind  to 
insure  both  being  heard  and  hearing. 
Talking  in  a  moderate  tone,  speaking 
with  slowness  and  distinctness  and  giv- 
ing the  hearer  ample  time  to  grasp  the 
meaning  of  each  word,  brings  satisfac- 
tory results.  You  are  simplv  talking  to 
your  friend  or  neighbor,  or  business  ac- 
quaintance, and  the  matter  must  be 
treated  as  an  every  day  occurrence.  The 


person  who  becomes  excited  or  who  lets 
his  nervousness  get  the  better  of  him 
has  accomplished  little  toward  a  realiza- 
tion of  the  object  desired. 

Use  some  little  imaginary  power  in 
this  case.  Consider  that  the  person  with 
whom  you  are  speaking  is  but  a  few  feet 
distant.  Bring  the  personality  into  the 
subject,  and  there  will  at  once  arise  a 
feeling  of  complacency  and  an  ease  of 
conversation  that  will  be  surprising.  So 
many,  in  using  the  long  distance  tele- 
phone, forget  that  it  is  the  same  as  the 
local  telephone  save  that  the  distance  is 
greater.  The  voice  is  just  as  easily  un- 
derstood and  the  feeling  of  a  personal 
conversation  should  not  be  less  so  be- 
cause you  are  conscious  of  a  greater  dis- 
tance. 

There  is  so  much  simplicity  and  such 
sure  satisfaction  to  the  user  of  the  long 
distance,  provided  he  has  first  given  that 
consideration  to  the  matter  that  it  justly 
demands.  It  may  be  the  fact  that  there 
is  a  certain  sum  invested  that  he  feels 
should  be  made  to  produce  something 
tangible  that  arouses  his  feelings  of  anx- 
iousness  and  concern ;  and  that,  in  reality, 
is  the  real  secret  of  his  unsatisfactory 
service. 

There  are  but  a  few  simple  rules  to 
follow  in  the  use  of  the  long  distance 
telephone,  and  these  are  applicable  to  the 
local  telephone  as  well.  A  cool  head ;  a 
clear  voice ;  a  definite  object  in  using  the 
instrument ;  a  plan  of  questions  to  be 
asked  and  the  elimination  of  unnecessary 
words.  Time  is  a  factor  that  should  be 
considered. 

If,  therefore,  we  adopt  and  follow  a 
few  well  defined  rules  there  will  be  a 
feeling  of  satisfaction  and  a  conscious 
gratification  in  the  use  of  the  long  dis- 
tance telephone  that  will  amount  to  many 
dollars  in  both  time  and  temper,  and  save 
a  loss  in  other  ways  that  is  common  to 
the  man  who  does  not  understand  the 
disadvantage  of  talking  with  a  meaning- 
less jargon  and  a  lack  of  true  value  of 
this  modern  instrument  of  distance  anni- 
hilation. 


DR.  ALEXANDER  GRAHAM  BEL!L 

This  photograph  of  Dr.  Alexander  Graham  Bell,  inventor  o\  the  telephone,  was 
taken  approximately  three  years  ago  and  is  the  latest  picture  obtainable,  as  well  as 
the  one  preferred  by  him  for  publication.  It  was  sent  to  us  through  the  courtesj  ol 
Mr.  Ernest  Gregory,  editor  of  the  Volta  Review,  which  is  the  magazine  published  b) 
the  American  Association  to  Promote  the  Teaching  of  Speech  to  the  Dea 
Bell  was  the  founder  and  first  president  of  the  association  and  his  present  activities 
are  principally  along  the  line  of  this  work. 
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The  Master  Organ  Builder 

Robert  Hope-Jones  and  his  Unit  Orchestra 
By  ARTHUR   H.  MILLEK 

77  will  be  remembered  that  in  the  May,  1912,  issue  of  this  Magazine  a  brief  description 
was  given  of  the  Unit  Orchestra,  the  invention  of  Robert  Hope-Jones,  referring  particularly 
to  the  trial  installation  in  the  CortSheatre  in  Chicago.  However,  not  all  the  interesting  facts 
connected  with  this  wonderful  piece  of  mechanism  and  the  electrician-musician  who  made  it 
possible  were  told.  In  the  article  which  follows  the  author  has  added  some  more  details  con- 
cerning the  man  and  his  achievement. — Editorial  Note. 


The  greatest  organ  builder  of  modern 
times  is  an  electrician.  He  builds  won- 
derful electrical  orchestras.  This  man, 
who  has  risen  from  electrician  and 
church  organist  in  a  little  English  town 


near  Liverpool  to  one  of  the  most  prom- 
inent figures  in  the  musical  world,  is 
Robert  Hope-Jones.  Only  recently  the 
head  of  the  music  department  of  one  of 
the  large  Eastern  universities,  in  speak- 


ROBERT  HOPE-JONES  SPOKEN  OF  AS  "THE  GREATEST  MIND  ENGAGED  IN  THE  ART  OF  ORGAN  BUILDING" 
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ing  to  his  students,  referred  to  this  elec- 
trician organ  builder  as  "the  greatest 
mind  engaged  in  the  art  of  organ  build- 
ing in  this  or  in  any  other  age."  As  the 
name  of  Stradivarius  recalls  rare,  won- 
derful violin  tones,  mellow  with  passing 
centuries,  so  does  the  name  of  Robert 
Hope-Jones  bring  to  mind  a  more  modern 
achievement — beautiful  music  trans- 
mitted to  thousands  through  the  tones  of 
a  majestic  orchestra  played  by  a  single 
musician.  Years  ago,  Robert  Hope- 
Jones  was  chief  electrician  of  the  English 
telephone  company  and  at  the  same  time 
was  organist  of  St.  John's  Church  in 
Birkenhead.  Then  it  was  that  he  con- 
ceived the  idea  of  playing  an  organ  by 
electricity.  With  the  aid  of  his  choir 
members  he  built  such  an  instrument 
which,  though  crude,  was  the  wonder  of 
musicians  who  came  to  play  it.  This 
gave  him  the  idea  of  the  unit  orchestra 
and  in  the  end  led  him  to  give  up  his 
position  and  his  country  to  follow  out  his 
work.  He  combines  the  typical  inventor 
with  the  artist.  In  enthusiasm,  ability 
of  conception,  concentration  and  persist- 
ency he  is  the  inventor.  In  his  devotion 
to  his  art,  in  expression  and  personality 
he  is  the  artist  to  his  finger  tips.  A  true 
English  gentleman,  courteous  to  every- 
one, modest,  chivalrous.  It  was  his 
country's  misfortune  when  he  took  his 
leave  and  America's  decidedly  good  for- 
tune. To  use  his  own  words,  which 
more  than  anything  else — unless  it  be  his 
early  financial  failures — illustrate  his  un- 
mercenary  attitude : 

"I  am  thoroughly  happy  so  long  as  I 
am  building  perfect  instruments.  The 
profit  does  not  concern  me."  When 
he  was  first  sought  after  to  build  organs 
like  the  first  one,  finally  being  prevailed 
upon  to  build  several,  he  agreed  to  do  so 
with  only  a  vague  idea  of  the  cost  it 
would  involve.  "I  merely  guessed  at  the 
cost,"  he  said,  "and  went  to  work.  It 
was  not  until  I  had  lost  many  thousands 
of  dollars  that  I  discovered  my  mistake. 
That  is  why  T  came  to  America  a  poor 
man,  after  selling  my  British  patents  to 


settle  my  obligations  there.  I  was  rjoor 
in  everything  except  courage  and  con- 
fidence in  myself  and  my  ideas.  I 
brought  with  me  a  number  of  the  men 
who  helped  build  my  first  organ  in  St, 
John's  Church,  Birkenhead.  They  are 
splendid  fellows  and  have  stuck  b\  i  e 
through  thick  and  thin." 

An  illustration  of  what  Mr.  Hope- 
Jones  meant  by  this  is  given  us  in  the 
building  of  that  celebrated  instrument 
in  the  Ocean  Grove  Auditorium.'  The 
sum  originally  subscribed  to  build  it  fell 
short  several  thousand  dollars,  and  the 
inventor  and  his  faithful  workmen  con- 
tinued their  labors  almost  without  com- 
pensation. During  much  of  the  time  he 
was  ill  and  worked  with  a  fever.  The 
instrument  will  thus  always  stand  a  trib- 
ute to  the  loyalty  of  these  men  and  the 
truly  heroic  perseverance  of  the  builder. 
Those  who  have  heard  the  fantasia,  "The 
Storm,"  played  on  this  remarkable  organ 
need  no  description  of  the  dignity,  beauty 
and  refinement  of  its  tone. 

Tone  reproduction  is  one  of  the  thing; 
which  Hope-Jones  has  mastered.  He  is 
probably  the  first  man  who  has  ever  made 
the  study  of  tone  a  really  scientific  one 
from  its  practical  standpoint.  In  the 
realm  of  tones  he  duplicates  the  wonders 
of  Edison  in  the  realm  of  applied  electri- 
city. Imagine,  if  you  can,  entering  one 
of  the  famous  old  cathedrals  on  the  Con- 
tinent, in  which  the  organ  is  noted  for 
one  or  two  particularly  rare  tones  and 
by  means  of  a  little  instrument  photo- 
graphing those  particular  tones.  Then  to 
stretch  your  imagination  a  bit  further. 
conceive  of  taking  the  negatives  home 
with  you  to  America  and  in  your  labora- 
tory reproducing  that  tone  identically. 
That  is  precisely  what  Hope- Jones  has 
done  and  is  doing.  This  instrument  i- 
necessarily  of  his  own  invention  ami  con- 
sists of  a  lead  funnel,  in  the  apex  of 
which  is  suspended  a  silvered  aluminum 
mirror.  As  the  sound  waves  enter  the 
funnel  the  mirror  vibrates  and  a  needle- 
point ray  oi  electric  light  is  reflected  on  a 
screen  some  ten   feel  away.     The  move- 
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SOME   OF  THE   PARTS   OF   THE   HOPE-JONES    UNIT   ORCHESTRA 


ment  of  this  tiny  light  spot  is  recorded 
by  a  camera  and  from  the  photographic 
prints  the  inventor  reproduces  the  tone  in 
his  workshop.  He  says  that  this  scientific 
tone  language  is  a  wonderful  thing  and  its 
accuracy  is  absolute.  Once  you  have 
learned  the  language  it  tells  you  all  about 
sound.  He  has  himself  discovered  many 
new  tones.  .  One  of  these  he  calls  the 
"Kinura"  which  in  the  Hebrew  means 
"wailing  voice." 

Electricity  is  the  basis  of  operation  of 
the  unit  orchestra.  Tiny  electric  wires 
connect  the  kevboard,  or  console,  as  it  is 


called,  with  the  instrument  itself.  There 
are  thousands  of  these  little  electric 
nerves  and  they  make  bundles  as  thick  as 
a  man's  wrist.  All  of  the  electrical  con- 
tacts are  made  of  pure  silver  which  has 
never  been  known  to  fail.  The  voltage 
used  is  low,  always  being  less  than  ten" 
volts.  Electricity  also  drives  the  fans 
and  compressors  which  supply  the  wind 
for  the  instrument  itself. 

On  one  keyboard  of  the  unit  orchestra 
are  grouped  the  wood  wind  stops.  On 
another  keyboard  all  members  of  the 
string  family  are  available,  on  another  the 
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brass  instruments,  on  another  the  basses 
and  so  on.  Each  one  of  these  families 
is  under  expressive  control.  A  touch  of 
the  players  foot  or  of  one  of  his  fingers, 
will  bring  the  string  group  into  promi- 
nence and  will  cause  the  other  families 
to  retire  until  wanted  again.  Another 
touch  and  the  strings  are  subdued,  while 
the  plaintive  oboe,  the  clarinet,  or  another 
member  of  the  wood  wind  family  makes 
its  voice  heard.  Instead  of  one  clarinet, 
able  to  produce  but  a  single  note  at  a 
time,  there  are  clarinets  capable  of  play- 
ing in  full  chords  at  all  parts  of  the  com- 
pass. The  same  is  true  in  the  case  of  the 
brasses,  the  strings,  the  flutes,  the  oboes 
and  all  of  the  others.  Thus  it  can  be 
seen  that  a  musician  having  control  of 
such  great  resources  can  produce  effects 
that  are  in  many  points  not  obtainable 
from  any  orchestra,  even  though  it  has 
a  hundred  performers.  It  can  be  swelled 
up  until  it  rivals  the  largest  church  organ 
in  dignity  and  power  and  it  can  be  re- 
duced to  the  merest  whisper,  as  is  done 
in  the  Chinese  music  at  the  "Daughter  of 
Heaven"  production.  By  placing  a 
"vowel  cavity,"  governed  by  a  sliding 
stopper  on  each  pipe,  its  tone  can  be  al- 
tered at  the  will  of  the  player  so  that  like 
the  human  voice  it  will  sing  ah,  eh,  e,  i, 
o,  or  u. 

The  basis  of  the  work  is  the  diaphone, 
the  most  powerful  foundation  stop  in  the 
instrument.  This  resembles  the  diapa- 
son in  tone  quality,  though  many  distinct 
colors  of  tone  can  be  produced  from  it. 
It  consists  of  a  small  aluminum  piston 
which  rapidly  and  freely  vibrates  in  an 
enclosing  cylinder  and  if  supplied  with 
sufficient  air  pressure  can  be  heard 
20  miles  away.  In  fact,  one  is  now 
used  by  the  Canadian  government  on  the 
shore  of  Lake  Ontario  for  signaling 
purposes  and  is  effective  for  a  distance 
of  40  miles  across  water.  It  is  believed 
that  the  possibilities  of  this  strange  stop 
have  not  as  yet  been  fully  realized. 
Strange  to  say,  there  are  no  bellows  in 
the  unit  orchestra,  the  wind  being  sup- 
plied by  electrically  driven  fans  and  com- 


ALL  FAMILIES  OF  TONES  ARE  UNDER.    EXPRESSIVE 
CONTROL  FROM  THE  CONSOLE 


pressors,  which  deliver  it  at  pressures  of 
ten,  25  and  50  inches,  meaning  the  pres- 
sure of  a  column  of  water  ten,  25  or  50 
inches  high.  The  highest  pressure 
hitherto  used  in  any  organ  has  been 
26  inches,  and  the  pressure  on  the 
average  church  organ  is  only  three  inches. 
By  means  of  the  swell  shutters,  it  is  thus 
possible  to  control  the  great  volume  of 
tone  produced  by  these  pressures  so  that 
the  tuba  mirabilis  of  50  inch  pressure  can 
be  used  to  accompany  the  human  voice. 
The  foundation,  string,  woodwind,  brass 
and  percussion  departments,  are  enclosed 
in  their  own  independent  cement  swell 
boxes.  All  of  the  stops  may  be  drawn 
upon  any  of  the  manuals  or  on  the  pedal 
at  any  pitch. 

The  touch,  moreover,  Is  as  light  as  that 
of  a  grand  pianoforte.  By  exerting  a 
trifle  more  pressure  on  any  key  ii  sinks 
an  eighth  of  an  inch  lower  and  the  stops 
drawn  on  another  manual  then  come 
into  play. 
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London  Nerve  Shatterers 

Londoners  are  just  as  ready  to  pay 
money  to  experience  novel  sensations  as 
the  people  in  this  country  who  patronize 
amusement  resorts.  They  love  to  be 
bumped  and  jerked  and  whirled  through 
space  in  a  manner  which  would  cause 
them  to  collapse  if  they  were  to  undergo 
a  similar  experience  in  an  accident.  Two 
of  the  latest  London  novelties  in  this  line 
are  known  as  the  Roly  -Poly  and  the 
Glacier  Glide. 

The  Glacier  Glide  is  very  similar  to  our 
Shoot  the  Chutes  except  that  a  smaller 
car  is  used,  something  like  a  toboggan 
which  glides  down  a  track  over  real  ice 
and  snow.  The  car  is  drawn  back  by 
means  of  an  endless  cable  operated  by  a 
motor. 

The  Roly  Poly  revolves  like  a  pin- 
wheel  and  is  steadied  by  two  horizontal 
tracks,  one  above  and  one  below.  It  looks 
like  the  commutator  to  a  huge  electric 
generator.  It  is  operated  by  cogs,  geared 
to  a  track  on  the  inner  side.  Friction 
wheels  at  the  base  serve  to  stop  or  brake 
it.  The  passengers  climb  in  at  the  bot- 
tom, and  as  seats  are  filled  they  are 
whirled  to  the  top  of  the  wheel.  When 
all  are  in  it  is  revolved  along  the  double 
rail  track  by  hidden  electric  motors. 


THE  GLACIER  GLIDE  AND  THE  ROLY  POLY- LON- 
DON  NERVE  SHATTERED 


Neon — A    New    Element  With   a 
Future 

The  surrounding  atmosphere  contains 
a  number  of  strange  gases  which  have 
only  recently  been  discovered  and  have 
not  as  yet  been  put  to  any  commercial 
use,  but  are  being  investigated  and  experi- 
mented with  and  there  is  no  doubt  that 
there  are  future  possibilities  both  in  the 
fields  of  chemistry  and  electricity.  These 
gases,  among  which  are  helium,  argon 
and  neon  are  known  as  negative  gases, 
and  are  most  inert  and  lazy,  have  no  color, 
odor  or  taste  and  will  not  combine  with 
other  elements,  chemicals  or  among 
themselves.  Their  names  are  character- 
istic, argon  being  Greek  for  lazy,  neon 
means  new  and  helium  the  sun. 
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Neon  constitutes  one  one-hundred- 
thousandth  part  of  the  bulk  of  the  at- 
mosphere and  was  discovered  by  Ram- 
say and  T ravers  in  1898  in  liquid  argon. 
While  it  resembles  both  argon  and  helium 
its  properties  are  not  yet  thoroughly 
known,  but  its  density  is  ten  times  as 
great  as  that  of  hydrogen.  These  gases 
have  the  property  of  glowing  with  a 
beautiful,  soft,  phosphorescent  light  of 
various  colors  when  sealed  in  a  glass  tube 
with  platinum  electrodes,  and  a  strong 
current  sent  through. 

While  they  all  have  this  property,  neon 
gives  the  best  results  and  its  light  ap- 
proaches nearest  to  sunlight  and  is  almost 
pure  white.  Experiments  so  far  have 
shown  that  a  neon  tube  gives  much  light 
in  proportion  to  the  current  used  and 
after  being  perfected  commercially  may 
be  an  economical  substitute  for  the  in- 
candescent lamp. 

The  investigators  have  had  two  prob- 
lems to  solve  before  it  was  possible  to 
even  consider  the  practicability  of  it  as 
a  new  form  of  illumination,  apart  from 
the  commercial  exploitation.  The  first 
was  the  small  proportion  of  the  gas  as 
contained  in  the  air  and  the  difficulty  of 
its  extraction  and  purification.  This  can 
be  overcome  by  application  and  perfec- 
tion of  apparatus  and  process,  as  the 
source  of  supply  is  unlimited  and  the 
proportion  never  varies  under  any  con- 
ditions. The  other  drawback  is  also  sim- 
ply a  question  of  experimenting  and  is  in 
a  fair  way  of  being  solved. 

It  was  found  that  the  great  heat  gen- 
erated by  the  flow  of  the  current,  dis- 
integrated and  vaporized  the  platinum 
electrodes  and  deposited  it  in  fine  parti- 
cles on  the  side  of  the  tube.  This  deposit 
of  platinum  has  the  peculiar  property 
of  absorbing  the  neon  gas,  consequently 
diminishing  and  finally  extinguishing  the 
light  entirely.  By  increasing  the  size  of 
the  platinum  electrodes,  the  current  does 
not  heat  the  electrodes  enough  to  vapor- 
ize and  the  power  of  the  tube  is  extended. 
Experts  have  declared  that  the  future 
electric  lamp  will  be  along  these  lines. 


Electricity  in  Volcanoes 

What  a  dynamo  a  volcano  in  action 
would  make  if  its  power  could  all  be 
turned  to  the  creation  of  electricity  !  This 
thought  is  suggested  by  the  observations 
on  Mount  Vesuvius  which  show  that 
strong  electro-magnetic  currents  flow  up 
and  down  the  sides  of  that  mountain,  the 
direction  depending  upon  the  condition 
of  activity  of  the  volcano. 

When  the  volcanic  forces  are  at  rest,  or 
nearly  so,  the  currents  ascend  the  moun- 
tain, but  as  soon  as  an  eruption  ap- 
proaches they  instantly  change  their 
direction  and  flow  down  its  sides  to  the 
surrounding  valleys.  The  needles  of  the 
galvanometers  employed  in  the  study  of 
these  currents  show  the  greatest  excite- 
ment, trembling  and  leaping  this  way  and 
that  when  the  lava  rises  to  the  throat  of 
the  volcano  and  begins  to  issue  from  its 
vents.  At  other  times  the  currents  are 
feeble  and  their  effects  barely  perceptible. 

Another  indication  of  the  powerful 
play  of  electric  forces  in  a  volcano  is  giv- 
en during  great  eruptions,  when  immense 
clouds  of  steam  rise  high  above  the  moun- 
tain and  stones  and  ashes  are  shot  hun- 
dreds and  even  thousands  of  feet  into  the 
air.  In  such  cases  a  brilliant  display  of 
lightning  occurs  in  the  cloud  over  the 
crater  although  no  storm  is  raging  in  the 
surrounding  atmosphere. 

Man  has  put  a  bridle  on  Niagara  and 
made  it  work  for  him  in  the  production  of 
manageable  electricity,  but  it  would  be  too 
much  to  expect  that  he  could  ever  harness 
Etna,  Vesuvius,  or  Cotopaxi  for  a  similar 
purpose,  even  if  their  power  were  exer- 
cised with  sufficient  regularity  to  tempt 
him  to  the  trial. 


For  the  insect  collector  the  incandes- 
cent lamp  is  suggested  as  a  bail  or  attrac 
tion  for  nocturnal  lepidoptera  and  other 
insects.  It  is  proposed  to  surround  the 
lamps  with  a  globe  coated  with  a  sticky 
composition.  The  light  attracts  them  and 
once  they  touch  the  globe  they  are  se 
cured 


ELECTRIFIED  WATEK  SPRAYS  TO  ENCOURAGE  CROPS 


ODD   INSTALLATION 
FOR   ELECTRIC   SPRAYING 


On  Pon  Quogue  Road,  Good  Ground,  Long  Island  is 
a  farm  upon  which  are  being  carried  on  some  unusual 
experiments  with  electricity  and  growing  crops.  The 
farm  which  contains  fifteen  acres,  eight  of  which  are 
under  cultivation,  is  equipped  with  a  modern  electric 
power  plant  and  pumps.  Upon  an  elevated,  in- 
sulated platform  is  a  5,000  gallon  metal  tank.  From 
the  tank  run  insulated  supply  pipes  over  the  area  culti- 
vated. These  pipes  at  intervals  are  fitted  with  spray 
nozzles.  The  water  in  the  tank  is  raised  to  a  voltage  or 
potential  of  2,000  and  as  it  sprays  out  of  the  nozzles  upon  the  plants  these  become  the 
medium  for  discharging  electricity  from  the  tank  and  water  to  the  ground.  Accord- 
ing to  Dr.  Emilio  Olsson,  the  owner  of  the  farm,  the  electrified  water  stimulates  the 
growth  of  the  plants  and  also  keeps  them  free  from  diseases. 
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CABLE   SPLICING  ON  SNOW  SHOES 


In  the  Upper  Peninsula  of 
Michigan,  where  this  picture  was 
taken,  winter  is  winter  with  snow 
and   lots   of   it.     Although   this 


cahle  is  upon  poles  the  linemen 
do  not  find  it  necessary  to  climb 
them  but  reach  the  lines  on  snow 
shoes,  as  is  here  evidenced. 
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Running  a  Farm  by  the  Power  of  a  Brook 


By  GEORGE   F.  WORTS 


Mr.  Henry  Ford,  of  automobile  fame, 
regards  his  farm  as  an  interesting  diver- 
sion— a  hobby  worth  while.  It  is  his 
aim  to  apply  here, 
through  a  corps  of 
able  assistants,  the 
most  modern  of  agri- 
cultural and  dairy- 
ing principles  in  an 
effort  to  create  the 
farm  ideal.  The 
farm  is  situated  a 
few  miles  out  of  De- 
troit on  the  banks 
of  the  picturesque 
River  Rouge  which 
winds  in  and  out 
among  the  extensive 
acres. 

One  day  I  noticed,  stretching 
along  the  post  tops  of  a  high, 


woven  wire  fence,  two  electric  power  wires 
extended  inconspicuously,  finally  dis- 
appearing in  the  distance  into  a  large 


TWO  ELECTRIC  POWER  WIRES  STRETCHED  IN- 
CONSPICUOUSLY  ON  THE  WOVEN  WIRE  FENCE 


TWO  VIEWS  OF  THE 

LITTLE   PLANT  ON  THE 

RIVER  ROUGE 

white  barn.     From 

natural  curiosity  I 

followed  the  wires 

and   entered   the 

barn. 

It  was  milking 
time  and  the  last 
of     the     blooded 
Jersey  stock  had 
been    driven   into 
the  clean  concrete 
stalls.     Brilliant 
1     rows     of    tungsten 
f    lamps      along      the 
"     walls      and      ceilings 
threw  out   a  radiance 
almost  equal  to  daylight. 
At   the    correct    psycho- 
logical moment  for    a    group 
of  picturesque  milkmaids  to  appear  on  the 
scene,  two  farm  hands  approached  and  com- 
menced to  unravel  a  queer  looking  para- 
phernalia which  they  designated,  to  our  in- 
quiry, as  the  vacuum  milking  machine.     As 
the  name  implies,  no  milkmaids  are  "required. 
The    operation    of    the    machine    seemed 
simple;  merely  necessitating  the  attachment 
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of  the  rubber  tubes,  the  starting  of  an 
electric  motor  which  drove  the  vacuum 
pump  and  in  a  very  short  space  of  time 
the  warm  white  streams  bubbled  and 
foamed  in  continually  increasing  volume 
into  the  waiting  pails. 

After  the  milk  had  cooled  it  was  poured 
into  the  electric  separator  and  the  cream 
removed,  a  portion  being  retained  and 
sent  into  an  adjoining  room  where  it  com- 
pleted a  most  interesting  series  of  manipu- 
lations by  being  churned  into  sweet, 
fragrant  butter  for  some  fortunate  "city 
folks." 

The  miniature  power  t  plant  which 
accomplishes  all  this  work,  possesses  all 
of  the  elements  of  a  large  commercial  in- 
stallation, but  on  a  very  small  scale. 

The  water  falls  a  distance  hardly 
greater  than  a  man's  height ;  yet  sufficient 
energy  is  developed  to  spin  the  little  gen- 
erators and  carry  with  ease  their  load  of 
numerous  large  motors  and  hundreds  of 
electric  lamps,  "taking  the  undesirable 
work  out  of  farming  and  the  darkness  out 
of  night,"  in  the  words  of  one  of  the  super- 
visors. 

The  farm  is  under  the  joint  supervision 
of  two  young  men,  typical  examples  of  the 
modern  school  in  which  no  place  is 
allowed  for  old  fashioned  methods  or 
principles.  As  to  the  success  of  their 
specific  experience  in  the  application  of 
electricity  to  modern  farming  practice 
they  spoke  glowingly  and,  further,  voiced 
their  intention  of  extending  the  uses  of 
the  electric  current  to  the  very  limit  of 
their  scope— even  into  the  fields — an  in- 
novation not  yet  attempted,  to  any  ex- 
tent, in  this  country. 

The  machine  shops,  containing  the 
lathes,  drills  and  presses;  the  dairy  plant, 
including  the  milking,  the  cream  separ- 
ating and  the  churning;  the  elevators, 
grain,  corn  and  fodder — all  depend  upon 
the  electric  current  for  their  source  of 
motive  power. 

The  spacious  dwellings,  the  immense 
dairy  barns,  the  sanitary  stables  and  the 
numerous  small  sheds  are  aglow  every 
night  with  the  radiance  of  an  abundance 


of  brilliant  tungstens.     Electric  heating 
is  one  of  the  latest  institutions. 

And  from  a  secluded  bend  of  the  hurry- 
ing little  river  comes  the  unmistakable, 
penetrating  hum  of  an  electric  generator 
— the  factor  which  has  made  the  venture 
a  practical  success. 


"Cold  Light" 

When  the  current  of  a  Riihmkorff  in- 
duction coil  is  passed  through  a  glass  tube 
in  a  vacuum  the  tube  glows  with  a  brilli- 
ant light.  Certain  authorities  hold  that 
this  is  the  light  of  the  future.  Hitherto 
it  has  not  been  found  possible  to  produce 
light  without  producing  heat;  but,  in  the 
view  of  experts,  this  difficulty  has  per- 
haps been  met  by  the  invention  of  the 
improved  Geissler  tube.  The  light  of  the 
future,  we  are  told,  will  glow  through 
long  transparent  tubes  of  all  sizes  and 
calibers,  able  to  take  the  most  varied  di- 
rections and  to  run  horizontally,  verti- 
cally or  obliquely,  forming  stars,  rosettes, 
spirals,  arabesques,  etc. 

The  tubes  are  said  to  radiate  a  diffused 
glow  from  end  to  end,  the  effect  being 
that  of  intense  lunar  light.  This,  it  is 
added,  is  the  colorless  light  demanded  by 
painters  for  their  studios,  for  museums, 
to  say  nothing  of  homes.  By  charging 
the  tubes  with  different  gases  various 
colors  can,  it  is  alleged,  be  obtained. 
Nitrogen  gives  a  warm  golden  glow. 


College  Men  in  the  Central   Station 
Business 

It  was  recently  stated  by  Mr.  Holton 
H.  Scott,  second  vice  president  of  the 
National  Electric  Light  Association,  that 
up  to  June,  1912,  there  were  about  30,- 
000  graduates  of  electrical  courses  in 
all  the  leading  universities  and  colleges 
of  the  country.  Of  that  number  there 
were  not  to  exceed  3,00(1  in  the  electric 
central  station  business.  So  there 
seems  to  be  some  foundation  to  the  coin 
plaint  which  has  been  made  that  the 
central  stations  are  not  getting  their 
share  of    the    technically    educated   men. 
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Sheep  Shearing  in  England 

In  England  use  is  made  of  a  portable 
electric  sheep  shearing  outfit  of  a  type 
shown  in  the  drawing.  A  small  gasoline 
engine  mounted  on  a  light  truck  drives  a 
dynamo  which  sends  current  out  over  the 
improvised  transmission  line.  At  regu- 
lar intervals  motors  are  operated  from 


make  it  one  of  the  most  beautiful  and 
scenic  roads  on  earth.  When  the  road 
will  have  been  completed  one  can  step 
into  one  of  the  elegant  cars  at  the  prin- 
cipal park  in  Mexico  City  and  be  in  the 
city  of  Toluca  one  hour  and  50  minutes 
later,  a  distance  which  now  requires 
very  nearly  four  hours  by  steam  locomo- 
tion owing  to  the  excessive  grades. 


SHEEP  SHEARING   BY   ELECTRIC   MOTOR   DRIVEN   CLIPPERS 


this  line,  each  motor  driving  a  flexible 
shaft  carrying  on  the  end  a  set  of  clippers 
or  shears.  A  very  high  speed  must  be 
maintained  by  these  motors — 2,800  and 
3,000  revolutions  a  minute — in  order  to 
give  sufficient  vibratory  speed  to  the 
shear  blades  to  enable  them  to  cut 
through  a  heavy  fleece. 

The  same  machine  can  be  used  for 
horse  clipping  also.  In  that  case  a  speed 
of  only  2,000  revolutions  a  minute  is  re- 
quired. The  English  company  which 
makes  the  machine  has,  therefore,  de- 
vised a  two  speed  motor  which  is  avail- 
able,not  only  for  its  regular  work  but  for 
other  power  purposes  about  the  farm. 


Two  Great  Scenic  Railways  of 
Mexico 

The  Mexico  Tramways  Company, 
Limited,  is  at  present  actively  engaged 
in  the  installation  of  two  very  costly  and 
important  interurban  railway  lines. 
The  line  to  Toluca,  capital  of  the  State 
of  Mexico,  will  be  41  miles  in  length, 
measured  from  the  principal  park  in 
Mexico  City.  This  road  will  pass  over 
mountains    and   into   valleys   which    will 


The  City  of  Mexico  will  be  visible  un- 
til the  summit  of  "Las  Cruces"  is 
reached,  affording  one  of  the  most  beau- 
tiful panoramic  views,  that  of  the  Val- 
ley of  Mexico,  to  be  seen  anywhere  in 
the  world,  lasting  for  at  least  20  miles 
from  Mexico  City.  From  here  the  down 
trip  will  commence  and  again  scenic 
beauties  will  be  open  to  the  gaze  of  the 
passenger. 

This  road  will  pass  through  the  towns 
of  Santa  Fe,  Cuajimalpa,  Acapilco  and 
Lerma.  The  highest  point  reached  will 
be  at  the  summit  of  "Las  Cruces"  when 
the  passenger  will  be  10.200  feet  above 
sea  level.  The  electric  line  will  reach  a 
point  about  330  feet  higher  than  the  Sal- 
azar  summit — the  present  highest  rail- 
way summit  in  Mexico,  of  the  National 
Lines  between  Mexico  City  and  Toluca. 

Besides  being  the  highest  standard 
gauge  electrical  railway  in  the  world, 
the  line  between  Mexico  City  and 
Puebla  (another  still  more  important  in- 
terurban electric  line  under  construc- 
tion) will  rival  the  famous  scenic  rail- 
ways of  Switzerland  and  other  parts  of 
Europe.  The  trains  will  leave  the  prin- 
cipal   park    in    Mexico    City    and    pass 
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through  the  town  of  Xochimilco  and 
from  there  on  between  the  two  snow 
capped  volcanos  of  Popocatepetl  and 
Ixtaccihuatl.  The  highest  point  of  this 
line  will  be  12,500  feet  above  the  level  of 
the  sea.  Here  the  traveler  will  get  a 
breath  of  the  pines,  be  impressed  by  the 
majesty  of  the  near-by  volcanoes  and  feel 
the  crispness  of  the  air  caused  by  the 
perpetual  snows  of  these  celebrated 
peaks.  This  road  will  be  111  miles 
long.  

Electric  Broiling  in  the   Engineers' 
Club 

One  of  the  show  features  of  the  En- 
gineer's Club  in  New  York  is  a  six  oven 
electric  grill  for  broiling  steaks,  chops, 
etc.,  and  its  successful  operation  shows 
what  may  be  done  in  the  way  of  electric 


ELECTRIC  GRILL   IN  THE   ENGINEERS'   CLUB 

cooking.  The  club  serves  many  mem- 
bers and  guests,  and  broil  orders  coming 
to  the  chef  in  rapid  succession  are  ex- 
ecuted quickly  with  perfect  control  of 
the  cooking  temperature.  The  ovens 
have  three  heats,  from  a  dull  red  to 
white  hot,  controlled  by  an  outside  ad- 
justable resistance.  During  the  busy 
hours  at  meal  times  the  ovens  are  kept 
permanently  on  the  lowest  heat  so  as  to 
be  warmed  up  and  ready. 

Suppose  the  order  is  for  a  nice,  thick 
steak.    The  chef  turns  the  controller  of 


one  of  the  ovens  to  the  high  notch,  which 
brings  the  walls  of  the  oven  instantly  to 
full  incandescence.  He  then  picks  out 
the  sirloin  or  other  cut  desired,  slips  it 
into  a  double  wire  holder  and  inserts  it 
between  the  two  glowing  walls  where  it 
is  exposed  on  both  sides  to  the  strong, 
even  and  perfectly  controlled  heat  of 
the  resistance  units.  The  intense  heat 
promptly  seals  the  surface  of  the  meat, 
preventing  undue  escape  of  the  juices 
and  the  cooking  is  completed  in  the  re- 
markably short  average  time  of  thirteen 
minutes.  Any  gravy  which  drips  down 
falls  into  a  small  trough  of  water  at  the 
bottom  of  the  oven  and  can  not  catch  fire 
as  it  would  be  liable  to  do  if  exposed  to 
an  open  flame  of  any  kind  or  to  glowing 
embers   of  coal  or  charcoal. 

The  electrical  energy  is  supplied  from 
an  isolated  plant  on  the  premises  at  a 
very  low  operating  cost.  But  in  this  in- 
stallation the  cost  of  operating  does  not 
figure.  It  is  the  time  saving  and  the  qual- 
ity of  the  broiling  that  makes  this  club 
grill  a  success,  there  being  less  diminution 
of  weight  than  in  ordinary  broiling  and 
complete  freedom  from  the  smoke  and 
ashes  which  are  met  with  in  the  use  of 
charcoal,  coal  or  gas. 


Of  Interest  to  Elks 

Electricity  has  found  a  place  in  me- 
morial services.  Once  every  year  the 
Benevolent  and  Protective  Order  of  Elk. 
known  the  country  over  as  the  Elks, 
holds  what  the  order  terms  a  Lodge  of 
Sorrow.  Services  are  held  in  honor  of 
the  dead  and  speakers  are  called  upon 
to  eulogize  the  members  who  have  died 
during  the  year.  At  Seattle  recently, 
during  a  session  of  the  Lodge  of  Sor- 
row, electricity  was  used  in  flashing  the 
names  of  the  departed  members  in  big, 
bright  letters  as  they  were  called  o\~\ 
from  the  roll  of  the  dead.  This  arrange- 
ment was  so  impressive  that  it  will  be 
carried  out  in  future  years,  and  no  doubt 
other  Elk  lodges  throughout  the  countrj 
will  not  be  long  in  adopting  this  effective 
and  dignified  addition  to  the  ceremony. 


A  Future  for  the  Farm  Engineer 

By  FI\ANK  KOESTEK 


Up  to  the  present  time,  especially  in 
America,  the  aid  of  the  technical  man  is 
little  sought  in  solving  many  of  the  prob- 
lems which  arise  in  rural  industries. 
Probably  there  is  no  better  authoritative 
statement  on  the  value  of  technically 
trained  men  as  an  aid  in  modern  farm- 
ing than  that  made  by  Col.  Roosevelt  on 
August  23,  1910,  at  Ithaca,  N.  Y. 


expert  advice  and  aid  on  some  one  point 
indispensable  to  his  business. 

"In  just  the  same  way  the  farmers 
should  benefit  by  the  advice  of  technical 
men  who  have  been  trained  in  phases  of 
the  very  work  the  farmer  does.  While 
there  should  undoubtedly  be  such  a  train- 
ing as  a  foundation  (the  extent  differing 
according  to  the  kind  of  work  each  boy 


^_ 





PORTABLE   ELECTRIC   GENERATING    PLANT  AS   USED   FOR   PLOWING   IN    GERMANY 


"One  reason  why  the  great  business 
men  of  to-day  have  gone  ahead  while  the 
farmer  has  tended  to  lag  behind  is  that 
they  are  far  more  willing  and  eager  to 
profit  by  expert  and  technical  knowledge. 
No  great  industrial  concern  can  nowa- 
days be  carried  on  save  by  the  aid  of  a 
swarm  of  men  who  have  received  a  tech- 
nical education  in  chemistry,  in  engineer- 
ing, in  electricity  or  in  other  subjects. 
The  big  business  man  or  the  big  railway 
man,  does  not  ask  college  trained  experts 
to  tell  him  how  to  run  his  business,  but 
be  does  ask  numbers  of  them  to  give  him 


intends  to  do  as  a  man),  it  is  nevertheless 
true  that  our  educational  system  should 
more  and  more  be  turned  in  the  direction 
of  educating  men  toward,  and  not  away 
from  the  farm." 

An  up-to-date  farmer  should  possess 
his  own  electric  generating  station  which 
may  be  operated  by  water,  steam,  gas 
or  engine  power.  In  many  instances 
where  a  stream  runs  through  the  prop- 
erty or  neighborhood,  cheap  power  may 
be  derived  from  this  natural  source  as  re- 
gards the  first  cost  and  operating  ex- 
penses. 
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The  main  feature  in  which  the  great 
advantage  of  an  electric  farm  lies  is 
that  the  farmer  himself  has  at  all  times 
under  his  direct  control  the  entire  supply 
of  electric  energy  being  used,  which  may 
be  obtained  from  some  public  service 
corporation  at  from  five  to  ten  cents  per 
kilowatt  hour,  or  better  still,  the  energy 
may  be  supplied  from  his  own  private 
generating  plant  at  cost  varying  from  one 
cent  per  kilowatt  hour  and  upward. 

A  policy  much  adopted  abroad  is  to  in- 
stall a  rural  central  station  for  the  pur- 
pose of  supplying  a  number  of  farms, 
rural  industries,  country  residences  and 
estates  with  electric  current.  By  estab- 
lishing a  rural  central  station,  a  great  sav- 
ing in  the  production  of  electric  energy 
may  be  secured.  To-day  we  find  in  Ger- 
many as  many  as  100  to  150  consumers 
being  supplied  with  electric  energy  from 
one  of  the  numerous  rural  central  sta- 
tions. 

Another  very  decided  feature  is  that  a 
few  motors  properly  selected  can  operate 
all  of  the  machines  on  the  farm.  It  is 
just  in  this  feature  that  there  lies  a 
great  advantage  in  electrically  operated 
farm  machinery.  Take,  for  instance,  a 
motor  placed  on  a  low  four  wheeled 
truck  and  brought  to  the  threshing  ma- 
chine and  connected  by  means  of  a  belt. 
The  motor  is  connected  to  the  electric 
supply  mains  by  a  flexible  cable  plugged 
into  a  suitable  outlet.  After  the  thresh- 
ing is  completed,  the  motor  may  be  con- 
nected to  the  baling  machine  which  packs 
the  straw  into  bales  and  if  necessary  the 
motor  can  be  used  in  loading  the  bales 
onto  wagons  by  operating  a  hoist.  At 
other  times  the  same  motor  drives  the 
water  pump,  wood  saw,  etc. 

Electric  plowing  has  been  carried  on 
in  Germany  for  some  fifteen  years  and 
in  the  last  few  years  great  strides  have 
been  made.  Of  the  several  systems  em- 
ployed, the  one  and  two  motor  systems 
are  most  extensively  used.  Both  methods 
attain  the  same  result;  that  is,  a  plow  is 
pulled  across  the  field  by  a  cable  wound 
on  a  drum. 


HAY  CUTTER  OPERATED  BY  A  PORTABLE  MOTOR 

In  the  single  motor  system,  on  one  side 
of  the  field  is  a  motor  mounted  on  a  self 
propelling  wagon,  while  on  the  other  side 
is  an  anchor  wagon  which  automatically 
travels  forward  parallel  with  the  motor 
wagon  with  each  new  furrow.  The  two 
motor  system  has  two  motors  on  self  pro- 
pelling wagons,  one  replacing  the  above 
mentioned  anchor  wagon.  The  former 
system  is  lower  in  first  cost  but  the  latter 
has  greater  flexibility — it  can  readily  cul- 
tivate any  form  of  field. 

Electric  plowing  has  great  advantages 
over  gasoline  or  the  steam  engine  plow 
system;  for  instance,  in  the  latter  case  a 
great  amount  of  coal  and  water  must  be 
brought  to  the  field.  The  electric  plow 
too  can  operate  in  soft  or  loamy  soil 
where  horses  cannot  work  and  also  In 
hilly  ground. 

As  far  as  the  cost  of  electric  plowing  is 
concerned,  experience  shows  that  it  can 
be  clone  cheaply.  The  field  of  electric 
plowing  to-day  is  found  principally  in 
Germany;  it  is  an  established  fact  how- 
ever that  American  agricultural  machin- 
ery, in  its  wide  practical  application,  in 
most  respects  is  far  superior  to  that  of 
any   foreign  make  and  should  domestic 
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manufacturers  devote  themselves  to  elec- 
tric plow  machinery  it  would  be  a  ques- 
tion of  only  a  short  -time  when  our 
farmers  would  recognize  the  advantages 
of  the  system.  The  practical  application 
of  electric  plowing  is  not  confined  to 
farms  of  large  acreage ;  it  can  be  carried 
on  to  good  advantage  on  farms  of  small 
size. 


Another  great  advantage  in  using 
electric  illumination  is  that  like  the  street, 
the  yard  and  field  may  be  lighted  and 
controlled  from  the  residence.  This  fea- 
ture is  especially  convenient  when  in  the 
fall  of  year  harvesting  is  necessarily 
carried  on  after  dusk  in  order  to  ward  off 
any  chances  due  to  weather  conditions. 
In  such  cases,  the  field  under  harvest  can 
be  illuminated  to  advantage  and  work 
continued  long  after  night  fall.  To  the 
present  day  farmer  this  may  seem  absurd 
but  such  things  will  come  with  highly 
specialized  farming  which  must  soon  be 
upon  us. 


An  article  on 
electricity  on 
the  farm  would 
b  e  incomplete 
without  m  e  n- 
tioning  light- 
ing.  The  need 
for  an  efficient 
lighting  system 
is  well  recog- 
nized as  one  of 
as  much  impor- 
tance for  the 
country    as    for  ; 

the  city.    It  will  french  automobile  searchlight  that  can  be  removed  and  operated  at 
assist    in    fixing  a  distance  from  the  cak 

.hours    of    labor 

as     they     are     in     the     city,     which     is 
necessary  to  satisfy  the  just  demands  of 


French  Automobile  Searchlight 


farm  hands  as  well  as  others  abiding  in 
the  country.  Due  to  better  light,  great 
efficiency  and  cleanliness  are  secured  all 
around,  fire  risks  are  diminished  and  in- 
surance rates  are  reduced.  Electric 
lamps  require  no  matches,  burn  without 
flame,  consume  no  oxygen  and  therefore 
do  not  vitkte  the  air  of  the  room.  Elec- 
tric lighting  is  particularly  serviceable  for 
stables  and  barn,  where  the  use  of  lan- 
terns has  caused  numerous  fires. 


The  French  war  department  has  lately 
put  in  use  an  improved  type  of  auto- 
mobile searchlight'  for  use  in  field  opera- 
tions, especially  to  detect  an  enemy's 
movements  at  night.  What  is  to  be  noted 
about  the  new  apparatus  is  that  a  single 
automobile  carries  the  whole  outfit.  The 
gasoline  motor  serves  not  only 'to  propel 
the  autmobile  but  also  operates  a  dynamo 
for  the  searchlight,  and  even  when  on  the 
,road  the  searchlight  can  throw  its  power- 
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ful  beam  of  7,000  candlepower  in  any 
direction.  As  the  whole  searchlight  is 
mounted  on  a  four  wheeled  carriage  it 
can  be  taken  off  and  run  for  as  much  as 
300  feet  from  the  automobile. 

The  officer  is  always  stationed  on  the 
automobile  and  directs  the  projector  by 
the  use  of  a  distant  control  method  such 
as  is  now  used  in  order  to  avoid  standing 
beside  the  searchlight  as  this  gives  a 
blinding  glare  and  prevents  good  working. 
An  electric  cable  unrolls  from  a  drum 
on  the  automobile  for  carrying  the  cur- 
rent. 


Effective  Indoor  Sign 

The    accompanying   picture    shows   an 
effective  indoor  electric  sign  located  at 


t 

<-  APPLICATIONS*- 

a 

EFFECTIVE  INDOOR,  SIGN 

the  entrance  to  the  application  depart- 
ment of  the  Commonwealth  Edison  Com- 
pany's offices,  Chicago. 

The  sign  is  formed  of  miniature  lamp 
letters,  each  letter  being  a  tube  of  glass, 
within  which  at  intervals  are  tiny  carbon 
filaments  supported  upon  platinum  wire 
in  the  back.  With  the  current  on,  these 
filaments  or  "beads"  as  they  are  called, 
form  a  perfect,  glowing  and  effective 
sign  letter  for  indoor  use. 


The  Great  Arlington  Towers 

This  striking  photograph  was  taken 
looking  up  from  the  bottom  of  the  highest 
of  the  three  enormous   wireless  towers 


LOOKING    UP  ONE  OF   THE  ARLINGTON   TOWERS 

at  Arlington,  Va.,  which  the  Navy 
Department  has  just  built.  This  tower 
is  a  little  over  600  feet  high.  The  op- 
erators have  been  tuning  up  the  station 
since  the  plant  was  completed  and  have 
been  gradually  extending  their  zone  of 
communication  until  at  last  they  have 
exchanged  messages  with  the  Mare 
Island  station  near  San  Francisco.  These 
points  are  2,117  miles  apart.  A  message 
was  received  recently  from  the  steam- 
ship Tennessee  on  her  way  to  the  Straits 
of  the  Bosporus  when  she  reported  as 
being  1000  miles  out  oi  New    York, 

It  is  expected  thai  these  towers  will 
form  a  point  of  interest  for  tourists  and 
that  a  great  many  visitors  to  Washington 
will  go  there  to  see  them.  They  have 
stairways  up  to  the  tops  and  people  will 
perhaps  be  allowed  to  ascend. 
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How  Rubber  Came  Into  the  Ele&rical 
Industries 

That  rubber  has  been  an  important 
factor  in  the  development  of  ail  sorts  of 
electrical  apparatus  and  in  our  ability  to 
utilize  electricity  so  ^variedly,  is  too  well 
known  to  need  further  comment.  But 
that  rubber  covered  wires  are  almost  as 
old  as  American  rubber  boots  and  that  a 
threatened  jail  sentence  speeded  the  de- 
veloping of  rubber  coatings  for  wires — 
that  will  be  new  to  most  readers.  And 
thereby  hangs  a  tale. 

Going  back  a  full  300  years,  we  find 
that  the  Mexican  tree  which  yields  the 
highly  prized  rubber  sap  was  already 
known  to  Europeans.  At  that  time  Juan 
de  Torquemada — a  Spaniard  noted  alike 
for  his  gifts  to  charity  and  for  his  theo- 
logical writings — mentioned  this  remark- 
able tree  in  his  writings,  adding  that  the 
sap  was  made  into  shoes  or  used  for  wax- 
ing canvas  cloaks  to  make  them  resist 
water.  A  century  and  a  half  later  the 
English  began  to  use  what  they  called 
"elastic  gum"  for  erasing  pencil  marks. 
But  it  was  not  until  about  1820  that  the 
Scotch  chemist,  Macintosh,  developed  the 
process  of  waterproofing  fabrics  which 
has  rriade  his  name  famous  the  world 
over,  and  not  until  about  five  years  later 
that  rubber  shoes  were  first  sold  in  this 
country.  By  1840,  something  like  a  mil- 
lion pairs  of  rubber  shoes  and  boots  had 
been  imported  into  the  United  States. 
Efforts  to  produce  them  here  had  been  a 
failure  until  in  1838,  Charles  Goodyear — 
then  a  bankrupt  hardware  merchant — in- 
vented the  process  of  "vulcanizing"  rub- 
ber by  heating  it  with  sulphur. 

Meanwhile,  British  travelers  had  been 
bringing  samples  of  rubber  sap  from  the 
Malays  and  one  of  them  who  had  greater 
business  foresight  than  the  others  had 
brought  with  him  several  hundred 
pounds.  This  soon  attracted  the  atten- 
tion of  Carl  Siemens,  then  just  of  age, 
who  had  been  sent  to  England  to  exploit 
his  brother's  inventions.  The  elder  Sie- 
mens   (Ernest  Werner)   was  extremely 


anxious  to  educate  his  sister,  but  sadly 
handicapped  by  his  meager  salary  as  an 
artillery  officer.  Being  of  a  scientific 
turn  of  mind,  he  had  already  made  a 
number  of  inventions,  including  a  silver 
plating  process  for  which  his  brother 
promptly  sold  the  British  rights.  Werner 
had  also  made  improvements  in  the 
methods  of  using  gun  cotton  and  while 
his  advances  in  this  line  were  not  so  note- 
worthy as  to  be  historic,  they  still  secured 
for  him  the  official  clemency  which  after- 
wards meant  so  much  for  electrical  prog- 
ress. 

Alert  of  mind  as  might  be  expected  in 
a  scientist,  he  also  was  not  bound  by  con- 
ventionalities in  his  thoughts  along  other 
lines.  Consequently,  when  some  officially 
tabooed  free  thinker  gave  a  lecture  at  a 
near-by  point,  Siemens  was  one  of  the 
officers  who  incurred  the  displeasure  of 
the  authorities  by  openly  attending  it. 
The  offense  was  too  serious  for  mere 
censure  and  jail  sentences  were  dealt  out 
to  all  except  Werner  Siemens.  In  his 
case,  the  sentence  called  for  confinement 
at  the  fireworks  laboratory  at  Spandau, 
where  it  was  thought  that  his  experiment- 
ing might  lead  to  further  developments 
of  value  to  the  German  army.  There  he 
was  delighted  to  receive  a  sample  of  the 
gutta-percha  which  Montgomerie  had 
brought  to  London  and  which  the 
younger  Siemens  sent  on  as  an  industrial 
curiosity. 

On  testing  the  new  material,  Werner 
Siemens  readily  found  that  while  it  be- 
came plastic  when  heated,  it  hardened 
upon  cooling  and  formed  a  good  insula- 
tor— a  fact  which  delighted  him  all  the 
more  when  he  found  that  he  could  coat 
a  wire  with  this  strange  material.  But 
the  coating  had  a  way  of  peeling  off 
again  which  was  rather  distressing,  so 
Siemens  interested  an  able  mechanic  in 
the  same.  It  was  G.  J.  Halske,  who  soon 
planned  a  press  for  forcing  the  rubber 
covering  upon  the  wire  and  thus  making 
a  more  durable  insulation.  That  was  in 
1847  and  during  the  following  year  the 
newly    formed    firm    of    Siemens    and 
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Halske  had  occasion  to  demonstrate  the 
value  of  the  rubber  covered  wire  by  using 
it  in  connection  with  the  first  submarine 
mines.  So,  also,  Siemens  was  commis- 
sioned by  the  Prussian  war  department  to 
run  some  of  his  rubber  covered  wires 
underground,  but  the  suggested  use  of  an 
iron  pipe  or  of  a  wrapping  of  iron  wire  as 
a  mechanical  protection  for  the  rubber 
was  vetoed  as  being  too  costly. 

However,  Siemens  had  not  been  alone 
in  finding  ways  of  utilizing  gutta  percha. 
Others  had  done  the  same  and  the  price 
of  the  raw  material  jumped  up  at  a  rate 
that  might  have  permanently  stopped  its 
use  had  not  Goodyear's  invention  of  vul- 
canizing enabled  manufacturers  to  obtain 
an  equally  high  insulation  with  a  much 
smaller  quantity  of  the  gutta  percha.  In- 
cidentally, Siemens  had  learnt  that  his 
rubber    wire    coverings    had    occasional 


faulty  spots,  which  he  located  in  a  crude 
but  undoubtedly  effective  manner  by 
passing  the  wire  slowly  through  a  vessel 
of  water  into  which  a  workman  dippe  1 
one  finger.  One  end  of  the  wire  and  the 
man's  other  hand  were  connected  to  a 
source  of  current  and  whenever  a  poorly 
insulated  spot  was  reached,  the  human 
leakage  detector  jumped. 

Thus  the  use  of  rubber  covered  wires 
was  developed  30  years  before  rubber  was 
used  either  for  wheel  tires  or  for  gossa- 
mers, and  20  years  before  the  Civil  War 
created  the  demand  which  led  to  the  mak- 
ing of  rubber  blankets  and  heavy  rubber 
coats.  But  rubber  insulations  might  have 
been  delayed  many  years  longer  had 
not  Siemens'  independence  of  thought 
earned  for  him  both  the  threatened  jail 
sentence  and  its  commutation  to  labora- 
tory service. 


RAILLESS   ELECTRIC   TRACTION   IN   DUNDEE 


Dundee,  situated  on  the  river  Tay,  is 
the  third  city  in  Scotland,  has  a  popula- 
tion of  170,000  inhabitants  and  is  the 
center  of  the  British  jute  industry. 

The  general  layout  of  the  city  is  most 
suitable  for  a  successful  trackless  trolley 


RAILLESS  TROLLEY  IN   DUNDEE 


car  service,  as  nearly  all  the  main  streets 
converge  to  High  Street,  which  is  in  the 
center  of  the  city  and  is  a  starting  point 
for  all  cars.  "A  penny  (2.03  cents)  all 
the  way"  is  the  fare,  which  means  to  the 
end  of  the  line.  Half-penny  stages  are 
also  arranged,  the  longest  ride  being  2>l/> 
miles. 

The  cars  are  owned  by  the  town  coun- 
cil and  current  is  supplied  by  the  electric 
lighting  department,  which  is  responsibb 
for  the  erection  and  maintenance  of  the 
overhead  equipment.  This  is  carried  oul 
on  the  span  wire  system,  negative  and 
positive  trolley  wires  running  the  whole 
length  of  the  route,  will  extended  curves 
at  each  end  for  turning  the  cars. 

Poles  are  spaced  about  100  feel  aparl 
and  erected  on  the  edge  o\  the  pavement 
to  prevent  obstructing  the  roadv 
at  the  same  time  to  allow  as  much  room 
as  possible  for  the  ear-  when  p 
other  traffic.  As  the  average  v\  idth  i  i 
the  road  is  17  feet,  two  cars  traveling  in 
opposite  directions  van  similtaneously 
pass  a  vehicle  or  an  obstruction. 
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Putting  the  Lead  Sheaths  on  Cables 

Few  people  living  in  cities  where  tele- 
phone lines  are  placed  underground  have 
not  seen  the  great  reels  of  lead-sheathed 
cable  standing  at  the  mouths  of  the  man- 
holes. Many  have  no  doubt  wondered 
how  the  seamless  sheaths  are  put  over 


wrapped  in  a  paper  cover)  are  twisted 
together  into  a  cable  an  inch  or  more  in 
diameter.  It  is  then  passed  through  the 
hydraulic  machine  shown  in  one  of  the 
illustrations.  The  lead  for  the  cover  is 
heated  to  a  plastic  stage  and  forced 
under  a  pressure  of  2,080  pounds  to  the 
square  inch  through  a  matrix.    A  hollow 


THE  UPPEK  VIEW  SHOWS  THE  HYDRAULIC  PRESS  WHICH  PUTS  THE  LEAD  CASINGS  ON  CABLES. 
BELOW  IS  A  CABLE  TESTING   ROOM 


the  bundle  of  wires  within,  for  it  is  ob- 
vious the  latter  could  not  be  drawn 
through. 

In  explanation  it  may  be  said  that  the 
lead  cover  is  put  on  the  cable  by  means 
of  hydraulic  pressure,  the  wires  of  the 
cable  (there  may  be  a  hundred  or  more 
pairs    of    them,    each    individual    wire 


plug  gauge  corresponding  to  the  section 
of  the  cable  is  projected  into  the  matrix 
and  the  cable  made  to  slowly  traverse  the 
gauge.  At  the  same  time  the  lead  which 
is  forced  through  the  annular  space  be- 
tween the  matrix  and  the  gauge  comes 
out  along  with  the  cable  as  a  round,  seam- 
less cover  or  jacket.    The  machine  shown 
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is   one_  in    the    Oberspree    Cable    Works 
near  Berlin,  Germany. 

Any  number  of  wires  up  to  800  pairs 
can  be  twisted  and  covered  with  a  jacket 
in  this  manner.  When  the  cables  are 
completed  the  wires  must  be  tested  out  to 
find  if  there  are  any  broken  ones,  crosses, 
grounds  with  the  lead  cover,  etc.  In  the 
above  works  this  is  done  by  women,  as 
shown  in  the  second  illustration.  The 
cables  are  immersed  in  tanks  of  water  for 
24  hours,  in  order  to  ascertain  if  they  are 
water  tight.  The  ends  are  then  bent  up- 
ward and  the  wires  all  "fanned  out"  until 
they  look  like  miniature  palm  trees.  This 
enables  the  women  to  make  the  electrical 
contacts  with  each  individual  wire  and 
proceed  with  the  tests. 


Electrocution  of  Superfluous  Animals 

The  Animal  Rescue  League  of  Boston, 
Mass.,  was  organized  many  years  ago  to 
provide  homes  for  stray  cats,  dogs  and 
other  animals  and  to  humanely  end  the 
lives  of  such  animals  as  are  found  to 
be  diseased  or  for  whom  a  good  home 
cannot  be  found.  During  1911  over  23,- 
000  cats  and  kittens,  5,454  dogs,  175 
horses  and  numerous  birds,  rabbits  and 
squirrels  passed  through  its  hands.  As 
many  of  these  must  be  exterminated,  ans 
electrocution  outfit  was  developed  for 
this  purpose  that  has  been  found  com- 
pletely successful,  both  from  the  human- 
itarian- and  economic  standpoints.  It  is 
operated  by  one  man,  who  can  destroy 
200  cats'  or  100  dogs  in  an  hour,  while  two 
men  can  destroy  300  animals  in  an  hour. 

In  the  bottom  of  each  dog  cage  is  a 
metal  pan  forming  one  electrode ;  a  metal 
collar  placed  about  the  animal's  neck- 
forms  the  other.  t  On  closing  the  door 
the  primary  circuit  is  suddenly  closed  and 
the  animal  is  instantaneously  rendered 
unconscious.  The  cat  cage  is  somewhat 
different,  in  that  no  collar  is  used  and  in 
place  thereof  two  electrode  bars  are  in  the 
bottom,  on  one  of  which  the  cat's  fore 
feet  are  placed  and  on  the  other  the  hind 
feet.     Closing   of   the   cover   closes  the 


transformer  primary  and  the  high-voltage 
secondary  current  immediately  passes 
through  the  animal's  body. 

"Readiness  to  Serve" 

An  epigrammatic  and  philosophical 
paper  with  the  above  title  was  read  be- 
fore the  recent  convention  in  Boston  of 
the  New  England  Section  of  the  Na- 
tional Electric  Light  Association  by  Mr. 
Levin  J.  Chase,  manager  of  the  Con- 
cord, N.  H.,  Electric  Company.  An  ex- 
cellent passage  is  as  follows : 

"One  of  the  stereotyped  expressions  of 
the  lighting  business  is  'Readiness  to 
Serve,'  and  that  phrase  taken  in  its 
broadest  sense  is  to  my  mind  the  vital 
principle  of  public  service.  In  order  to 
broaden  its  sense,  I  will  amend  it  slightlv 
and  let  it  stand  'Readiness  to  Serve 
Faithfully  and  Graciously.'  Some  serv- 
ice has  all  the  essential  characters  of  as- 
sault and  battery.  There  is  no  moral 
quality  in  service,  either  personal  or 
public,  unless  it  is  performed  graciously 
and  with  a  wholesome  faith  in  humanity. 
Moreover,  it  is  my  settled  conviction 
that  no  man  is  qualified  to  direct  the 
public  policy  of  a  corporation  unless  he 
believes  in  human  nature  and  in  the  gen- 
eral worth  and  integrity  of  the  people  he 


Tungsten  Eleclric  Furnace 
Two  German  scientists,  Fischer  and 
Nede,  have  made  an  electric  furnace  in 
which  the  heating  part  is  of  tungsten  and 
it  appears  to  be  very  good  for  melting 
small  epiantitics  of  metals.  Current  comes 
to  the  electrodes  made  of  a  thick  copper 
tube  closed  at  one  end  and  cooled  by  a 
water  circulation  inside  them.  The  two 
tubes  are  mounted  with  the  end-  facing 
each  other  and  in  the  space  between  i- 
placed  a  glass  globe  with  double  opening. 
Over  the  glass  there  i-  a  constanl  water 
ilow  to  keep  it  below  the  melting  point. 

Between  the  end-  ^\  the  copper  | 
lies  the  tungsten   heater  and  this  i-  made 
of  a  tungsten  tube  prepared  by  compress- 
ing the  powdered  metal. 


Wonderful  Laboratories  of  the  Sorbonne 


Almost  everyone  has  heard  of  the  Sorbonne 
the  famous  college  of  physics  of  the  Paris  Uni- 
versity. It  was  in  the  laboratories  of  the  Sor- 
bonne that  Madam  Curie  worked  in  connection 
with  her  discoveries  concerning  radium,  and 
many  other  great  scientific  achievements  have 
originated  there.  It  is  of  interest  therefore  to 
present  here  a  few  pictures  of  the  interior  of  this 
wonderful  laboratory  or  rather  set  of  laboratories 
many  of  which  are  devoted  to  electrical  work  of 
various  kinds.  Here  are  carried  on  experi- 
ments which  often  lead  to  very  valuable  results 
not  only  for  science  but  also  for  the  practical 
world. 

A  striking  instance  is  the  work  of  Prof.  Henri 
upon  the  effect  of  ultra-violet  light  upon  mi- 
crobes, which  had  its  beginning  in  experiments 
in  this  laboratory  and  the  result  is  now 
being  applied  for  water  purifying  ap- 
paratus, even  for  large  city  supplies. 
In  another  of  the  laboratories,  Mr. 
Lipschitz  is  working  on  a  com- 
pressed     air      phonograph 
which  imitates  the  human 
voice  by  means  of  air 
passing  through  pho- 
tographically      pro- 
duced    holes    in     a 
rapidly  moving  strip. 
Prof.  Lippmann  also 
has    his    laboratory 
in  the  buildings,  and 
is  engaged  in  elec- 
trical work  at  pres- 
ent. 
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The  photographs  reproduced  show  all 
manner  of  electrical  apparatus — great 
induction  coils,  static  machines,  light 
measuring  devices  and  delicate  apparatus 
used  in  electro-chemical  experiments — 
and  we  wonder  what  world  astonishing 
discovery  will  next  be  announced  from 
the  Sor bonne. 


Telegraph  Crossarms  After  43  Years 
Relics  of  the  early  days  in  telegraph 
line  construction  in  the  form  of  cross- 
arms  that  have  withstood  43  years 
of  hard  service  amid  sleet  and  sand- 
storms in  rough  Western  country  may  be 
seen  in  the  Chicago  offices  of  the  Ameri- 
can Crossarm  Company. 

The  crossarms  were  taken  from  a  line 
of  the  Western  Union  Telegraph  Com- 
pany between  Cobre,  Nev.,  and  the 
Utah  state  line  and  have  been  in  actual 


A   CROSSARM    RELIC   OF   THE   EARLY    DAYS 


service     since     1869.      Tl 
shows  the  old  lime  lightnir. 
sisting  of  No.  13  gauge  wh 
turns   around   the   arm. 
riected  to  a  ground  wire 


ustralion 
lg  arrester  eon- 
re  wound  a  few 
This  was  eon- 
running  down 


the  pole.  The  outside  of  the  crossarms 
is  full  of  grooves  worn  by  sandstorms 
the  softer  portion  wearing  ^.way  more 
rapidly.  Within,  the  wood  is  dry  an< 
hard,  showing  positively  no  sign  of  ro'; 
or  decay,  and  the  arms  are  sound  and 
strong  enough  for  another  half  cen- 
tury of  use.  The  arms  are  of  Wash- 
ington fir  or  yellow  fir  or,  as  it  is  some- 
times called,  Rainier  fir.  These  trees, 
like  the  one  shown,  are  giants  of  the 
forest  and  grow  on  the  Cascade  Moun- 
tains in  Washington.  Some  of  the 
trees  run  from  fourteen  to  sixteen  feet 
in  diameter  and  400  feet  in  height,  200  to 
250  feet  without  a  branch.  The  fine 
grained  cross  section  shows  a  Rainier  fir 
wood  while  the  other  section,  a  piece  of 
red  fir,  is  taken  from  a  small  or  second 
growth  tree,  and  explains  by  its  coarse 
rapid  growth  why  it  is  poor  crossarm 
timber. 


And  Then  the  Turks  Began  to  Fight 

On  the  very  eve  of  the  outbreak  of  the 
present  war  in  Turkey  a  letter  was  writ- 
ten to  Popular  Electricity  Magazine 
by  one  of  its  subscribers — Theophil 
George  whose  address  is  Yill  Yacoruda- 
Ragby,  Salonica,  Turkey.  In  view  of  the 
great  upheaval  there,  certain  parts  of  this 
letter  will  be  interesting,  and  we  quote 
them  in  his  own  wording. 

"The  letter  I  am  writing  it  now  has  to 
go  on  horseback  through  very  bad  roads 
for  four  days  or  120  miles,  that  is  the 
railroads  in  turkey  is  far  from  us,  and 
the  other  roads  are  in  bad  condition. 

"The  navy  is  good  for  nothing  just  at 
the  moment  when,  must  defend  the  coun- 
try in  the  war  with  Italy  she  i<  around 
Constantinople  of  in  M  armor  Sea. 

"The  rule  is  also  bad  enough  if  it  was 
a  good  one  no  revolutions  would  exist  as 
it  is  now  the  anarchy  is  allover  the  coun- 
try, the  explossions  o\  hell  machines  and 
hdmbs  is  very  often  followed  by  number- 
less victimes  only  at  the  explqssion  of  a 
hell  machine  at  citj  "\  Kochanj  which  i- 
said  to  he  brought  b\  Bulgarien  Revolu- 
tion   organization,  were    killed    about    12 
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men  from  the  bomb  after  that  the  turk- 
ish  people  get  mad  and  started  to  kill 
every  one  they  meet  with  Bulgarien's 
name  as  a  result  from  that  in  the  next 
morning  in  the  church's  yard  were  lying 
about  140  bodies — and  many  more. 

"Then  how  should  you  call  such  a 
country?  civilized  (  ! !  ?)  where  a  man  is 
worth  no  more  than  a  fly. 

"The  anarchy  in  the  empire  forced  the 
government  to  instal  telephones  in  every 
village  and  'corp  dee  gard.'  Let  me  give 
you  the  conversation  of  two  turks  about 
the  telephone. 

"The  first,  Mehmed — 'Say  Xidar  do 
they  made  a  talifone  in  your  village  ?' 

"Xidar— 'What  is  that  hell  talifone?  I 
don't  know  anything  about  it.' 

"The  first,  Mehmed, — 'That  is  some- 
thing like  horn — inserted  in  a  empty  box, 
and  this  box  conected  with  another  one 
with  iron  thread,  if  you  talk  to  one  of 
them  boxes  some  one  can  hear  you  at  the 
other  box.' 

"  'Once  the  children  of  our  major  of 
the  village,  Murtaza  aga,  ordered  by  the 
talifone  for  some  vegetables  at  their 
father  which  was  at  the  town. that  time, 
for  a  great  surprise,  next  evening,  Mur- 
taza aga  came  with  the  vegetables.' 

"Xidar — 'How  is  such  a  thing  possi- 
ble to  talk  here  and  be  heard  such  a  long 
distance  as  you  say,  that  is  impossible  for 
a  man  to  do  it  except  Allah  (God)  and  it 
such  a  thing  is  made  it  is  from  Kiafirs 
(Non  Musulman) — they  know  such 
deivilish  things  as  that,  and  it  a  great  sin 
for  a  musulman  to  use  it.' 

"Mehmed— 'That  is  right,  Xidar,  that 
is  deivilish  work  and  Allah  (God)  will 
not  allow  to  a  musulman  (right  believer) 
to  use  it.' 

"Xidar — 'Do  you  see  now  that  it  is  a 
trick  ?' 

"Mehmed — 'Ya-a  trick,  deivilish  trick.' 

"That  is  the  way  they  think  about  Mr. 
Graham  Bell's  invention  and  the  alytric, 
[electricity]  as  they  call  it. 

"Anarchy  is  in  its  highest  point  and 
the  murder  is  a  plessure  in  Turkey.  Bul- 
garie — aidded  by  france  Russia  and  some 


other  countries  gave  a  note  to  Turkey, 
either  to  give  Autonomy  of  Macedonia  or 
with  Christian  General  Governeur  or  to 
fight,  Turkey  refused  the  note  and  now 
from  15  to  70  old  is  on  foot,  great  prepa- 
rations are  made  at  the  frontiers.  The 
roads  being  in  bad  condition  everything, 
food,  explossives  has  to  be  carried  on 
horse  back  about  120  miles  to  reach  where 
we  are  our  village  is  about  ten  miles  far 
from  the  frontier  the  people  is  very  much 
afraid  because  the  war  is  to  begain  to 
night  or  in  the  morning  (if  fight  is  to  be) 
and  if  yet  a  life  I  will  let  you  know,  what 
I  am  doing  and  how  I  become  interested 
in  Popular  Electricity  Magazine." 


Car  Location  Board 

For  keeping  an  accurate  record  of  the 
location  and  condition  of  all  cars  at  the 
shops   of  the   Oklahoma   Railway   Com- 


CAR  LOCATION   BOARD 

pany,   Oklahoma   City,   Okla.,  a   car  lo- 
cation board,   as  it  is  called,  is  used. 

This  board  is  laid  off  in  sections  to 
represent  the  different  lines  and  divisions 
on  which  the  cars  operate;  also  to  rep- 
resent .cars  in  the  paint  shop,  repair 
shop,  disabled  cars,  and  O.  K.  cars  in  the 
barn.  There  is  a  plug  for  each  car,  the 
number  of  the  car  in  question  being 
printed  on  the  head  of  the  plug.  As  the 
cars  are  moved  from  one  division  to  an- 
other or  froirL  one  location  to  another 
the  plugs  on  the  board  are  changed. 
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Felling  Trees  With  ElecTric  Saw 

The  sharp,  steady  sound  of  the 
woodcutter's  ax  and  the  swish,  swish 
of  the  two  handed  saw  in  the  forest 
are  giving  way  to  the  hum  of  the  elec- 
tric motor  and  the  buzz  of  the  circular 
saw  which  it  drives. 

The  Crescent  felling  saw  is  geared  to 
an  electric  motor,  the  whole  resting  upon 
a  track  which  is  in  the  form  of  a  half 
circle.  By  setting  the  open  side  of  the 
track  about  the  tree  to  be  felled,  the 
operator  can  guide  the  saw  so  that  trees 


up  to  four  feet  in  diameter  can  be  cut 
down. 

Where  electric  power  lines  arc  not 
within  reach,  several  of  these  saws  are 
operated  from  a  gasoline  driven  gener- 
ator mounted  upon  a  truck,  current  be- 
ing delivered  to  each  motor  through  a 
cable  laid  upon  the  ground  between  the 
generator  and  saw. 


Electrical  Men  of  the  Times 

GENERAL  GEORGE   H.  HARRIES 


iiiiiiiiiiiiiiiiiinnnm 


There  is  something  about  the  keen, 
steady  eyes  of  this  man  that  suggests  to 
one  those  "nerves  of  steel"  with  which 
the  hero  of  a  novel  is  so  often  endowed. 
Back  of  them  lies  that  singleness  of  pur- 
pose which  enables  a  man  to  bring  the 
bead  of  a  rifle  sight  squarely  on  the  mark 
and  pull  the  trigger  at  the  right  instant. 
It  is  not  surprising,  then,  to  learn  that  the 
subject  of  this  sketch  has  won  a  national 
reputation  as  a  marksman  with  both  rifle 
and  pistol.  Neither  is  it  surprising  to 
find  that  this  same  calm,  cool  precision 


which  has  scored  so  many  hits  in  pastime 
sport  he  carries  into  the  administration 
of  the  numerous  undertakings  that  have 
been  placed  under  his  supervision. 

A  survey  of  the  career  of  General 
George  H.  Harries  clearly  indicates  a 
very  human  side  to  his  nature,  for  his 
many  achievements  in  the  electrical  and 
other  fields  have  been  remarkably  free 
from  the  accompaniment  of  envy  on  the 
part  of  those  in  any  way  associated  with 
him.  Early  in  life  he  realized  that  a  man 
could  not  succeed  without  the  confidence 
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and  help  of  his  fellow  men  and  This  he 
freely  admits.  It  has  proven  to  be  largely 
responsible  for  his  success  which  has  been 
crowned, -so  to  speak,  by  his  election  to 
the  highest  ofhce  within  the  gift  of  the 
American  Railway  Association,  repre- 
senting 365  companies  whose  tracks  form 
a  veritable  network  of  trolley  lines  over 
this  country  and  whose  membership, 
numbering  2,550,  comes  from  operating, 
executive  and,  in  fact,  from  every  de- 
partment in  the  electric  railway  traction 
field. 

General  Harries  was  born  in  Haver- 
fordwest, Wales,  in  1860,  came  to  this 
country  with  his  family  at  the  age  of  six- 
teen and  settled  near  the  present  location 
of  Winnipeg,  Manitoba. 

As  an  army  scout  on  the  frontier  in  the 
'80s  he  proved  his  mettle  as  a  man,  for 
Indian  campaigns  in  the  old  fighting  days 
demanded  the  bravest  and  best.  His 
knowledge  of  the  red  man,  gained  from 
this  source,  enabled  him  while  a  member 
of  the  Sioux  Commission  (appointed  to 
settle  many  Indian  difficulties)  to  ar- 
range important  matters  amicably  and 
satisfactorily  to  both  sides,  thereby  mak- 
ing for  himself  many  friends  among  the 
various  tribes  in  conflict. 

There  are  two  cases  of  Indian  curios 
at  the  National  Museum  loaned  by  Gen- 
eral Harries  and  every  piece  represents 
an  adventure — some  pathetic,  many  dan- 
gerous and  each  interesting. 

In  1897  President  McKinley  made  him 
a  brigadier  general,  a  commission  that 
carried  with  it  the  command  of  the  Na- 
tional Guard  of  the  District  of  Columbia 
and  the  defense  of  the  City  of  Washing- 
ton. During  the  war  with  Cuba  General 
Harries  was  in  command  of  a  regiment 
of  infantry.  Service  at  the  Capital  and 
his  ability  carried  with  it  a  wide  ac- 
quaintance with  men  in  public  life. 

Twenty  years  ago  traffic  conditions  in 
the  City  of  Washington  were  in  what 
seemed  to  many  to  be  a  hopeless  condi- 
tion. General  Harries  made  a  study  of 
the  situation  and  presented  his  views  to 
the  public  through  the  National  Republi- 


can. He  was  immediately  taken  from  the 
editorial  desk  and  made  consulting  en- 
gineer of  the  old  Metropolitan  Railroad. 
Step  by  step  he  progressed,  finally  being 
largely  responsible  for  the  formation  of 
the  Washington  Railway  and  Electric 
Company  which  controls  the  traction  and 
lighting  interests  of  the  Capital.  For 
over  twelve  years  he  was  vice  president 
and  general  manager,  resigning  in  1911 
to  assume  a  place  in  the  growing  interests 
of  H.  M.  Byllesby  &  Company,  of  Chi- 
cago. He  has  just  been  elected  a  vice 
president  and  also  has  direct  charge  of 
the  Byllesby  interests  centering  in  Louis- 
ville, Ky. 

At  the  farewell  dinner  given  General 
Harries  on  the  eve  of  his  departure  from 
Washington,  unusual  tributes  from  all 
classes  were  paid  him. 

"Some  men  attract  our  hearts,"  said 
Thomas  C.  Noyes,  the  newspaper  pub- 
lisher, speaking  at  this  dinner,  "some  at- 
tract our  intellects  and  some  attract  both 
our  appreciation  and  our  intellect,  and 
such  a  man  is  George  Harries." 

"He  was  in  the  trenches  before  Santi- 
ago," said  a  well  known  army  officer, 
"and  few  know  of  it  from  his  lips.  No 
beating  of  tom-toms  is  necessary  to  tell 
the  story  of  his  record  in  the  war  with 
Spain." 

"For  years  he  served  this  city  loyally 
and  faithfully  and  has  done  a  service  not 
only  to  the  District  of  Columbia,  but  to 
the  whole  country,  which  merits  this  ex- 
pression of  gratitude,"  said  a  former 
commissioner  of  the  District  of  Co- 
lumbia. 

In  response  to  all  these  laudatory 
speeches  General  Harries  modestly  re- 
plied, "I  am  only  conscious  that  I  have 
kept  the  faith." 

Personally  General  Harries  possesses 
that  happy  combination  in  his  character 
that  wins  success  yet  makes  and  retains 
friendships.  He  is  a  clean  fighter  ami 
never  knows  defeat.  He  illustrates  his 
points  with  stories  that  are  fit.  He 
knows  how  to  draw  the  fire  of  the  opposi 
tion  and  when  not  to  fire,  himself.    Men- 
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tally  alert,  physically  vigorous,  knowing 
exactly  what  he  wants  to  do  and  how  he 
wants  it  done,  he  is  a  distinctive  force  in 
the  public  utility  field. 

He  has  just  retired  as  president  of  the 
Association  of  Edison  Illuminating  Com- 
panies and  is  a  member  of  the  public 
policy  committee  of  the  National  Electric 
Light  Association,  having  also  served 
this  body  as  its  treasurer. 

Lie  is  an  associate  member  of  the 
American  Institute  of  Electrical  Engi- 
neers, a  member  of  the  Illuminating  En- 
gineering Society,  the  Washington  So- 
ciety of  Engineers  and  the  Washington 
Academy  of  Science. 

In  Louisville  General  Harries  has  been 
both  a  delight  and  the  source  of  many  sur- 
prises.    The  purchase  of  the  Louisville 


Gas  Company,  the  Fetter  plant,  the 
Campbell  plant,  the  consolidation  of 
these  and  the  great  impetus  given  the 
company's  business  is  directly  traceable  to 
his  inspiring  presidency  of  the  gas  and 
lighting  companies.  Pie  is  beloved  by  his 
managers  and  employees  for  what  he  is — ■ 
hence  the  spirit  of  co-operation.  To  the 
public  he  has  repeatedly  said,  "You  are 
a  partner  in  our  enterprise ;  we  want  you 
to  exercise  partnership  rights  so  as  to 
serve  the  best  interests  of  the  people. 
We  will  work  together  for  the  mutual 
welfare  of  everyone." 

General  Harries  makes  his  home  in 
Louisville  with  his  son  but  spends  a  part 
of  his  time  in  Chicago  and  Minneapolis ; 
he  is  vice  president  of  the  Minneapolis 
General  Electric  Company. 


ELECTRICITY   TO   SETTLE   CEMENT   DUST 


Lawsuits  between  the  orange  growers 
about  Riverside,  Cal.,  and  the  cement 
manufacturers  in  that  vicinity  have  been 
before  the  courts  for  years.  The  cause 
of  the  trouble  lies  in  the  fact  that  a  fine 
layer  of  dust  from  the  cement  mills,  so 
the  citrus  men  claim,  settles  upon  their 
trees  and  fruit  and  damages  them  to  the 
extent  of  many  thousands  of  dollars 
annually.  And  now  electricity  is  called 
upon  to  end  this  dispute  and  bids  fair  to 
settle  matters  without  putting  either  the 
mills  or  the  orange  groves  out  of  busi- 
ness. A  new  device  is  now  being  in- 
stalled at  the  Riverside  Portland  Cement 
Company's  plant  that  will  settle  the  dust 
and  remove  all  cause  of  complaint. 

It  is  the  invention  of  Prof.  Cottrell  of 


the  University  of  California,  perfected 
with  the  assistance  of  Walter  A.  Schmidt. 
The  treaters  will  be  installed  at  an  ex- 
pense of  about  a  quarter  of  a  million 
dollars,  but  the  expense  seems  justified 
by  the  results  of  two  test  treaters  which 
have  been  in  successful  operation  for 
three  months.  All  ten  of  the  stacks  will 
now  be  supplied  with  the  device.  While 
many  of  the  details  are  not  made  public, 
the  invention  makes  use  of  electric  wires 
carrying  50,000  volts  of  direct  current 
which  has  the  effect  of  precipitating  the 
dust  from  the  stacks  to  a  number  of  soft 
iron  plates  set  at  twelve  inch  intervals 
within  the  dust  chamber.  Thence  ,the 
dust  is  drawn  into  bins  placed  below  the 
treaters.    The  treaters  are  erected  80  feet 
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above  the  ground  with  a  floor  area  of 
60  by  200  feet  and  2,400,000  pounds  of 
steel  will  enter  into  their  construction. 


Laying  Cables  in  Barbados 

The  island  of  Barbados,  1800  miles 
southeast  of  Havana,  Cuba,  is  one 
of  the  Lesser  Antilles,  having  an 
area  of  166  square  miles.  Though 
but  a  small  bit  of  land  set  in  the 
Atlantic,  its  people  enjoy  the  advan- 
tages of  electricity. 

The  street  scene  shows  the  lay- 
ing of  Henley  (London)  electric 
power    cables    underground,    some 


Electric  Seasoning  of  Wood 

There  is  a  method  of  seasoning  wood 
through  the  agency  of  electricity  which, 
in  Europe,  has  been  credited  with  much 
success.  It  is  called  the  Nodon-Breton- 
neau    process.       The    timber    is    nearly 


LAYING  CABLES  IN   BARBADOS 


eight  miles  of  this  construction  being  now 
in  service.  In  digging  the  trenches  the 
soil  was  found  to  be  full  of  coral  forma- 
tions. 

In  some  portions  of  the  island  power 
is  carried  by  overhead  transmission  lines. 
The  type  of  pole  used  at  the  distributing 
stations  which  these  overhead  circuits  en- 
ter is  shown  in  process  of  installation. 
The  native  laborers  are  fairly  intelligent 
and  are  good  workmen. 


immersed  in  a  tank  of  water  containing 
ten  per  cent  of  borax,  five  of  resiri  and  a 
little  carbonate  of  soda,  and  rest>  on  a 
lead  plate  connected  with  the  positive  pole 
of  a  dynamo.  Another  similar  plate,  lying 
on  the  exposed  surface  of  the  timber,  is 
connected  with  the  negative  pole.  Thus  a 
current  of  electricity  can  he  passed 
through  the  wood  from  which  all  the  sap 
appears  to  he  removed,  while  the  borax 
and  resin  take  it-  place  in  the  pore-. 
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A  Valentine  Tale 

"I  think  I  shall  give  a  St.  Valentine 
spread,"  announced  Mrs.  McGinnis  to 
her  husband,  one  evening  early  in  Feb- 
ruary. 

"Of  course  Airs.  Flannerty  is  invited," 
he  observed. 

"Of  course  she  is  not !"  sniffed  his  wife 
with  decided  emphasis  in  the  negative. 

"Mrs.  Flannerty  not  invited !  Why, 
you  are  the  best  of  friends !" 

"Were,"  corrected  Mrs.  McGinnis. 

"Have  you  fallen  out?" 

"Not  exactly,  but  there  is  a  coolness 
between  us." 

"What  happened?" 

"Well,  it  was  like  this.     I  had  a  first 
class    colored    laundress,    you   remember 
Susy,  who  used  to  work  for 
me  on   Mondays  and   Tues- 
days ?" 

"Very  well  indeed." 

"Mrs.  Flannerty  openly 
lamented  the  fact  that  she 
could  not  get  so  good  a  laun- 
dress as  Susie  for  love  or 
money,  so  out  of  the  kind- 
ness of  my  heart,  I  loaned 
Susie  to  her  on  Wednesdays 
— and  now,  what  do  you 
think  ?" 

"It  would  be  hard  to  say." 

"Well,  Susie  has  quit  me 
almost  entirely  and  works 
for  Mrs.  Flannerty.  On 
Monday  she  washes  there, 
Tuesday  she  irons,  Friday 
she  cleans,  and  Sunday  she 
cooks  dinner  if  the  regular 
cook  is  out  and  she  says  that 


is  as  much  work  as  she  can  do.  You  see 
how  it  is,  one's  best  friend  will  often  play 
a  petty  trick." 

"The  next  time  you  get  a  good  laun- 
dress," suggested  Mr.  McGinnis,  sympa- 
thetically, "nail  her  down." 

"What !"  exclaimed  his  wife. 

"Nail  her  down ;  fasten  her  in  the 
laundry  and  don't  lend  her  to  your  best 
friend." 

"Then  get  me  a  laundress  I  can  fasten 
down,"  suggested  Mrs.  McGinnis  art- 
fully. 

"What!"  exclaimed  her  husband. 


THE 
VALENTINE 
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"Get  me  an  electric  washing  machine. 
I  might  succeed  in  keeping  that.  To  be 
sure,  it  may  seem  rather  expensive  at  first 
but  it  saves  in  the  end.  I  understand 
such  a  machine  will  be  sent  out  on  trial 
and  a  maid  to  demonstrate  it.  As  to  the 
cost,  one  pays  so  much  down,  and  so 
much  a  month — "  but  Mr.  McGinnis  had 
disappeared  behind  the  evening  paper  and 
conversation  came  to  a  sudden  close. 

On  the  morning  of  the  fourteenth  of 
February,  Mrs.  Flannerty's  telephone 
rang  vigorously.  Mrs.  McGinnis  was  at 
the  other  end,  affable,  agreeable  and 
friendly. 

"You  must  come  over  this  afternoon 
to  my  St.  Valentine  spread ;  and  what  do 
you  think?  My  husband  sent  me  the 
funniest  valentine  you  ever  saw.  By  the 
way,  how  is  Susie?  Laid  up  with  rheu- 
matism, and  you're  without  a  laundress 
again !  So  sorry  I  can't  lend  you  mine, 
but  it's  an  electric  washing  machine  and 
its  permanently  attached  in  the  laundry. 
It's  my  valentine.  Be  sure  to  come  over 
this  afternoon.    Good-bve !" 


Cleaning  Silver 

The  house-wife  can  "make"  in  her 
own  kitchen  enough  electricity  to  clean 
her  tarnished  silver,  and  it  will  take  very 
little  "elbow  grease."  A  few  scraps  of 
tin  and  zinc  (I  bought  five  cents  worth 
at  a  stove  and  hardware  store)  a  heap- 
ing tablespoonful  of  baking  soda,  the 
same  amount  of  common  salt  and  two  or 
three  quarts  of  hot  water  are  all  that  are 
needed. 

Place  the  tin  on  the  zinc,  in  the  bottom 
of  a  pan,  put  in  the  soda  and  salt,  and 
pour  over  them  the  hot  water.  When  the 
salt  and  soda  are  dissolved,  immerse  the 
silver  in  the  liquid  for  two  or  three  min- 
utes and  then  take  it  out  and  rub  it  dry. 
Except  in  very  obstinate  cases,  you  will 
find  the  silver  bright,  after  this  bath  and 
drying. 

When  all  the  silver  is  cleaned,  remove 
the  zinc  and  tin  from  the  liquid  and  wash 
and  dry  them  thoroughly. 


Electricians  would  no  doubt  tell  us  that 
there  is  an  electrolytic  action  between  the 
zinc  and  tin  in  the  solution,  which  is  a 
reasonable  supposition,  since  the  salt  and 
soda  solution  alone  will  not  do  the  work. 
— Harriet  G.  Canfied. 


Illuminated  Flower  Holder 
A  somewhat  unusual  lighting  fixture  in 
the  way  of  a  flower  holder  is  shown  in  the 
illustration,  its  purpose  being  to  provide 


LIGHT  IS  TRANSMITTED   UPWARD   THROUGH 
THE  DISH 

subdued  and  pleasing  lighting  on  a  table 
or  stand. 

The  entire  holder  is  designed  to  be 
made  preferably  of  glass  which  increases 
the  artistic  effect  of  the  light  upon  it. 
Under  the  glass  dish  holding  the  flowers  is 
an  oval  shaped  translucent  glass  recepta- 
cle within  which  are  incandescent  electric 
lamps.  The  light  is  transmitted  upward 
through  the  dish  and  downward  through 
the  translucent  receptacle. 
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Eledric  Cooking 

In  the  household  there  are  two  distinct 
kinds  of  heating  required — the  radiated 
heat  for  warming  large  air  spaces,  and 
localized  heat  for  use  in  the  cooking  proc- 
esses.   Electric  cooking  offers  the  widest 


electric  cooking  is  that  the  heat  is  where 
it  is  wanted  and  nowhere  else. 

This  is  not  the  only  advantage  to  which 
electricity  as  a  means  of  cooking  can  lay 
claim  ;  in  addition  to  the  fact  that  no  heat 
is  wasted  going  up  a  chimney  or  passing 
into  the  surrounding  atmosphere,  directly 
the  heat  is  no  longer  needed,  the 
current  can  be  turned  off  and 
again  there  is  no  waste.  Then 
too,  heat  can  be  obtained  at  -a 
moment's  notice  and  the  cooking 
utensils  are  portable  and  can  be 
carried  from  room  to  room  as 
needed.  An  electric  oven  may  be 
placed  on  a  table  so  there  is  no 
need  for  stooping,  but  best  of  all, 


field  for  localized  electric  heat  and  there 
is  no  method  which  can  be  compared  with 
the  electric  method.  Instead  of  sending 
a  good  proportion  of  the  heat  up  a  chim- 
ney or  into  a  room,  while  the  small  re- 
mainder does  what  it  can  to  heat  the 
cooking  utensil,  in  electric  cooking  all  the 
heat  is  concentrated  in  the  place  where  it 
is  wanted.    The  fundamental  principle  of 


no  dirt  can  accumulate  on  cooking  uten- 
sils on  account  of  combustion,  and  wash- 
ing up  is  not  such  a  disagreeable  task  as 
heretofore. 

Cooking  with  gas  results  in  the  forma- 
tion of  carbon  on  the  bottom  of  the  uten- 
sils making  them  very  dirty,  and  as  car- 
bon is  a  non-conductor  of  heat,  utensils  so 
coated    lose   much    of    their    usefulness. 
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With  the  use  of  electricity  no  carbon  de- 
posit is  formed  and  all  electric  cooking 
utensils  remain  perfectly  clean  on  the 
outside  thus  making  less  trouble  for  the 
housewife. 

One  of  the  special  features  of  cooking 
by  electricity  is  the  uniformity  of  tem- 
perature that  can  be  maintained.  The  heat 
can  be  regulated  and  it  is  not  greater  in 
the  oven  one  day  than  another,  and  the 
bread  that  is  baked  in  the  modern  electric 
oven  is  perfectly  browned  and  perfectly 
baked  at  all  times.  With  this  most  favor- 
able characteristic  the  science  of  cooking 
by  electricity  can  be  conducted  with  al- 
most mathematical  precision. 

Wonderful  electric  cook  stoves  have 
been  invented  that  bear  little  resemblance 
to  the  old  time  ranges  and  they  are  auto- 
matic in  operation.  They  are  fit  com- 
panions in  science  to  the  aeroplane  and 
the  automobile.  The  last  and  final  step 
in  the  development  of  a  modern  method 
of.  cooking  is  the  application  of  the  auto- 
matic control  feature.  This  improve- 
ment has  eliminated  much  of  the  labor 
and  drudgery  of  cooking.  Imagine  hav- 
ing in  the  house  an  automatic  silent  serv- 
ant that  will  get  up  at  any  hour  in  the 
morning  that  may  be  predetermined  and 
start  the  breakfast,  heat  the  water,  cook 
the  cereal,  cook  the  coffee,  prepare  every- 
thing correctly  and  keep  it  all  in  perfect 
condition  until  the  family  are  prepared  to 
sit  at  table. 

The  Art  of  the  Housewife 

At  the  twelfth  annual  vocational  art 
and  industrial  conference,  Mr.  Carroll 
G.  Pearse,  superintendent  of  Milwaukee 
schools,  declared  that  the  art  of  the 
housewife  is  becoming  increasingly  diffi- 
cult. Consider  the  situation  of  the  young 
housewife  who  takes  charge  of  a  modern 
home.  Her  work  is  progressive.  She  is 
bound  by  necessity  to  acquire  the  arts  of 
home  furnishing  and  interior  decoration  ; 
then  there  is  the  consideration  of  the 
commissary  department,  planning  the 
meals  and  purchase  of  food ;  then  in 
time  come  the  children,  and  she  must  ac- 


quire some  knowledge  of  the  training  of 
children ;  so,  according  to  Mr.  Pearse, 
the  modern  housewife  is  like  a  modern 
electric  light  plant  that  takes  on  an  ever 
increasing  load  as  night  comes  on. 

New  necessities  in  the  home  call  for 
a  necessary  vocational  training  for 
boys  and  girls.  As  so  many  women  as- 
sume the  responsibility  of  home  making, 
girls  are  now  being  taught  the  elements 
of  home  making  in  the  elementary  schools 
— the  elements  of  cookery,  making  beds, 
setting  the  table,  and  the  simple  arts  of 
the  housewife — so  that  when  they  take  on 
the  increasingly  difficult  "load"  they  may 
be  better  prepared  for  it. 


Veluria  Glass  Table  Lamp 

Those  seeking  something  different  in 
table  lamps  will  find  it  in  the  Nelite 
portable.  The  base  as  well  as  the  shade 
of  the  lamp  is  of  Veluria  glass.  This 
glass  is  a  pure  white  alabaster  when  not 


SOMETHING   DIFFERENT 

lighted  from  within  but  when  so  lighted 
it  takes  on  a  faint  blush  or  fire  that  is 
extremely  pleasing.  The  decorations  on 
the  base  and  shade  are  deeply  etched. 
Within  the  base  is  a  small  light  which 
turns  on  with  the  light  under  the  shade 
causing  the  base  to  glow  and  heightening 
the      lamp's      artistic      appearance      and 
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Electric  Power  Dishwasher 

That  a  dish  washing  machine  could  be 
made  entirely  practicable  was  an  idea 
which  had  its  origin  in  the  mind  of  Mrs. 
Josephine  Garis  Cochrane  30  years  ago. 
Two  months  after  the  thought  occurred 
to  her  there  was  a  little  working  model 


DISH   WASHING  MACHINE  INVENTED   BY  A 
WOMAN 


in  operation  in  the  woodshed  of  her 
home.  That  was  long  before  the  time  of 
the  application  of  electricity  to  household 
appliances  and  she  probably  never 
dreamed  at  that  time  of  a  motor  being  ap- 
plied to  the  operation  of  the  device. 

As  time  went  on  the  dish  washer  was 
perfected,  placed  on  the  market  and  digni- 
fied by  a  trade  name — the  Garis-Coch- 
rane.  Then  an  electric  motor  became  an 
essential  part  of  it,  performing  all  the 
manual  labor  necessary  in  cleansing  the 
dishes. 


The  drawing  illustrates  the  machine  as 
it  stands  to-day.  It  is  of  considerable 
capacity  and  largely  used  in  cafes,  clubs, 
restaurants  and  similar  places.  But  even 
in  the  household  where  the  size  of  the 
washing  is  large  enough  to  make  it  an 
economy  it  is  finding  a  place. 

The  machine  is  handsomely  finished  in 
white  enamel  with  nickel  trimmings.  As 
each  dish  has  a  place  by  itself  in  the 
wooden  racks  all  breakage  is  prevented. 
The  dishes  are  placed  above  the  tank  of 
heated  soap  suds  and  a  pump  submerged 
in  the  tank  forces  the  suds  over  and 
through  the  dishes  with  great  force. 
This  process  is  thoroughly  cleansing  in 
itself  and  is  discontinued  by  touching  an 
electric  button  and  stopping  the  motor. 
Then  the  clean,  boiling  hot  water  from 
the  hot  water  supply  is  admitted 
through  the  automatic  rinser  which  rinses 
and  sterilizes  the  china,  silver  and  glass- 
ware. They  become  so  very  hot  that 
they  dry  instantly  when  taken  from  the 
machine. 


An  Ideal  Bed  Blanket 

Everybody  appreciates  the  great  ad- 
vantage to  mind  and  body  of  outdoor 
sleeping;  but  everybody  is  not  physically 
fit  to  enjoy  outdoor  slumber  unless  the 
necessary  warmth  of  the  body  be  in- 
sured by  some  special  means.  To-day 
the  electric  blanket  makes  it  possible  for 
everyone  to  gain  all  the  refreshing  and 
invigorating  effect  of  sleep  in  the  fresh 
air.  With  this  blanket  you  can  sleep  on 
the  porch  or  keep  your  bedroom  win- 
dows open  on  the  coldest  nights  in  win- 
ter. 

The  blanket  is  intended  for  contin- 
uous operation  and  consumes  only  50 
watts.  It  replaces  electrically  the  heat 
naturally  radiated  by  the  human  body. 
A  fine  enameled  wire  is  used  as  the  re- 
sisting element  and  this  is  woven  into  the 
cloth  of  the  blanket.  There  is  no  pos- 
sibility of  a  shock  as  the  wire  is  well  in- 
sulated. 

The  best  sateen  is  used  in  colors  of  old 
rose,  red  and  blue.     The  blanket  is  soft 
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and  flexible  and  may  be  folded  in  com- 
pact form. 

The  electric  blanket  should  be  covered 
with  another   light  blanket  to   hold  the 


GOOD  FOR  ZERO  WEATHER. 

heat  generated.  The  inventor,  Mr.  Rus- 
sell Clapp,  made  the  first  blanket  for 
the  benefit  of  his  mother  and  for  use  in 
their  own  home. 


An  Entered  Apprentice  and  the 
Ele&ric  Laundry  Machine 

The  back  door  bell  rang  and  the  jani- 
tor's wife  appeared  on  the  threshold, 
aggressive  and  authoritative,  with  arms 
akimbo. 

"Did  some  one  in  this  apartment  put 
some  clothes  to  soak  down  in  the 
laundry  ?" 

"Yes,  I  did,"  I  faltered,  guiltily. 

"Well,  take  'em  out  right  quick  and 
put  'em  in  the  tub  on  the  other  side,"  she 
ordered,  loftily.  I  flew  down  stairs  and 
seizing  the  wet  mass  of  clothes,  hastily 
threw  them  into  the  middle  tub  on  the 
other  side  before  the  janitor's  wife 
appeared.  It  seems  I  had  put  the  wash 
into  tubs  that  she  was  going  to  use. 

"You  see,"  I  explained,  "I  am  not  a 
regular  wash  lady  and  I  did  not  know 
the  rules  of  the  laundry.  In  fact,"  I  con- 
fessed, "I  have  never  washed  before. 
This  is  my  first  washing.  I  am  about  to 
become  an  entered  apprentice  and  take 
my  first  degree."  The  janitor's  wife 
melted  immediately. 

"Well,  I  dunno  if  I  know  what  an 
entered   apprentice  is,  but  if  you  mean 


you  don't  know  how  to  wash,  why,  I  can 
tell  you  lots." 

"Please  do,"  I  entreated.  "I  shall  be 
so  grateful."  The  woman  beamed  at  me 
from  over  the  dividing  line.  "Of  course," 
I  ran  on,  "I  know  that  you  soap  'em  and 
souse  'em  up  and  down  and  rub  'em' on  a 
board."  The  janitor's  wife  laughed 
heartily.  "And  then  you  bile  'em?"  I 
asked.  I  remembered  our  colored  laun- 
dress always  "biled"  the  clothes. 

"You're  forgettin'  the  starch,  ain't 
you?"  inquired  the  janitor's  wife.  "I 
always  put  a  little  shaved  candle  into  my 
starch,"  she  explained,  "and  as  long  as 
I'm  makin'  the  starch  I'll  starch  a  few 
pieces  for  you."  I  thanked  her  very 
kindly  and  from  that  time  on  our  rela- 
tions were  most  amicable.  She  regaled 
me  with  gossip  about  the  other  tenants, 
concluding  with:  "A-Iost  of  our  tenants 
go  away  for  the  summer.  Are  you  going 
away  ?" 

"I  don't  know  yet.  You  see,  I  work 
for  a  living,  not  at  washing  exactly,  but 
I  wash  today  from  sheer  desperation. 
My  washwomen  have  driven  me  to  it. 
My  laundry  last  week  almost  made  me 
weep  when  it  came  home."  The  janitor's 
wife  was  keenly  sympathetic. 

"Sho'  now  they's  lots  of  washwomen 
that  ain't  worth  their  salt,  but  I  must  say, 
there  are  no  flies  on  you  when  it  comes 
to  washing."  I  surveyed  my  three  lines 
of  clothes  with  unmitigated  pride. 

"I  should  think  you'd  come  down  often 
and  wash,"  she  ran  on,  "seein'  as  how 
you've  done  so  well.  This  is  a  good 
basement  to  work  in." 

"If  all  the  tenants  can  afford  to  go 
away  for  the  summer,"  I  observed,  "I 
should  think  they  could  afford  to  have 
an  electric  washing  machine  installed 
down  here.  I  am  inclined  to  think  they 
would  do  so,  if  they  did  one  washing 
with  their  hands.  My  hands  feel  like 
fury." 

This  suggested  an  immediate  line  o\ 
action.  Suppose  I  secure  the  installation 
of  an  electrical  washing  machine.  1  fig 
ufed  that  it  would  soon  pay  lor  itself  in 
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rental  to  the  other  tenants.  It  would  only 
be  necessary  to  demonstrate  its  ability  to 
wash  quickly.  The  cost  of  washing  in  the 
old  way  is :  52  weeks  at  $2.oo=$io4.  Price 
of  good  electric  washing  machine — $85. 
Difference  for  one  year,  $19;  Instead 
of  the  backbreaking  washboard,  behold 
two  levers,  one  to  start  the  motor  to  oscil- 
late the  perforated  cylinder,  the  other  to 
start  the  reversible  wringer.  Instead  of 
linen  frayed  and  ragged  out,  you  have 
a  snowy  pile  of  clothes,  clean  and  whole. 


eral  sources  of  light.  Wall  brackets 
should  always  be  within  easy  reach. 
They  are  used  principally  for  the  direct 
light  that  they  give  and  should  be  pro- 
vided with  frosted  bulbs. 

A  corner  in  the  parlor  of  the  Edison 
Twentieth  Century  Home  illustrates 
these  principles  of  properly  placing  and 
properly  shading  the  lights. 


The  Proper  Placing  and  Shading  of 
Lights 

In  the  lighting  of  the  Twentieth  Cen- 
tury home  the  problem  is  how  to  secure 


The  Lighting  of  Cafes 

The  lighting  of  a  hotel,  cafe  or  club — in 
fact,  any  place  frequented  by  a  large 
number  of  people  searching  for  amuse- 
ment, recreation  or  rest— presents  its  own 
peculiar  phase  of  illumination.  Dining 
rooms,    palm   gardens,    rathskellers    and 


n 


the  right  kind  of  light  in  the  right  place. 
Light  should  be  steady,  soft  and  evenly 
distributed.  The  incandescent  filament 
must  be  carefully  screened  from  the  eye. 
Frosted  glassware  does  this  most  agree- 
ably. In  large  rooms  there  should  be  sev- 


ILLUSTRATING   THE 

PRINCIPLE  OF 

PROPERLY   PLACED   AND 

SHADED  LIGHTS 
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CAFES   LIGHTED   BY   THE   INDIRECT  SYSTEM    ARE  KNOWN   AS    'COMPLEXION    ROOMS"  — 
VERY   POPULAR,  WITH  WOMEN 


other  classes  of  lighting  must  each  be 
treated  according  to  special  requirements. 
Plans  for  lighting  designed  for  general 
purposes  would  add  little  to  the  attractive- 
ness or  spirit  of  such  places  ;  it  is  essential 
that  they  receive  special  consideration. 

Illumination  to  conform  with  the  cor- 
dial atmosphere  of  such  places  must  be 
cheerful,  attractive  and  of  a  nature  to 
place  patrons  in  a  receptive  mood.  The 
agreeable  and  inspiring  influence  of  light 
has  been  recognized  from  the  earliest 
days.  Primitive  man  enjoyed  his  crude 
feasts  under  the  light  of  flaring  fagots ; 
the  Greeks  and  Romans  depended  upon 
the  light  from  huge  braziers  to  make  their 
banquets  places  of  pleasure  and  inspira- 
tion ;  the  early  Saxons  and  Britons  gath- 
ered to  their  feasts  by  the  light  of  torches 
placed  in  receptacles  upon  the  walls  of 
their  lodges  and  castles  ;  the  pleasure  lov- 
ing French  a  few  centuries  later  lighted 


their  gatherings  with  chandeliers  resplen- 
dent with  candles  and  during  the  period 
just  before  our  own,  our  ancestors  had 
their  pleasures  by  the  light  of  candles  or 
lanterns.  Present  conditions  are  so  ex- 
acting, it  is  absolutely  imperative  that  an 
abundance  of  light  should  always  be 
available  in  public  buildings ;  and  where 
the  light  is,  there  will  the  crowd  go. 

The  most  successful  systems  so  far  de- 
vised are  those  that  furnish  results  which 
most  nearly  approach  daylight  conditions 
ill  quantity  and  quality  of  light  and  at  the 
same  time  are  convenient  and  economical. 
The  almost  universal  adoption  of  incan- 
descence electric  lighting  attests  the  fact 
that  it  has  met  these  requirements  with 
the  highest  degree  of  success. 

Various  cafes  lighted  by  the  indirect 
system  are  known  as  "complexion  rooms" 
and  in  consequence  are  very  popular  with 
women. 


Electric  Starter  for  Balky  Horse 

Take  a  common  bamboo, -fish  pole  and 
cut  it  into  lengths  of  about  five  feet. 
With  a  three  foot  bell  hanger's  bit  bore 
a  hole  through  the  center  of  the  pieces. 
Join  the  sections  with  brass  or  steel  tub- 
ing. Insert  two  insulated  wires  through 
the  pole  terminating  at  the  larger  end 
in  two  small  binding  posts.  On  the  other 
end  of  the  pole  place  a  brass  or  copper 
tube  that  will  fit  snugly  and  flatten  it  out 
slightly.    Bore  a  hole  through  the  middle 


TURN  ON  THE   BATTERY  AND    REACH    FOK  THE 
BACK  OF  THE  EARS 

of  this   and  bolt  a  wooden  piece  about 
three  inches  long  across  the  tube. 

At  the  outer  ends  of  the  small  cross 
piece  fasten  two  brass  or  copper  washers 
about  an  inch  in  diameter  and  attach  the 
two  insulated  wires  running  through  the 
pole,  one  to  each.  If  a  metal  cross  piece 
is  used,  one  terminal  should  be  insulated 
by  a  rubber  or  fiber  washer.  By  means  of 
a  flexible  wire  attach  the  secondary  of  an 
ordinary  shocking  coil  to  the  terminals 
at  the  near  end  of  the  pole.  The  cpil  and 
dry  batteries  of  two  or  three  cells  can  be 
carried   in   a   small  box   on   the   wagon. 


When  the  horse  is  balky  all  you  have  to 
do  is  to  turn  on  the  battery,  place  the  two 
terminals  at  the  outer  end  of  the  pole 
back  of  the  ears  of  the  animal  and  it  will 
go  at  once.  This  apparatus  has  been 
tried  out  by  the  writer  on  some  of  the 
worst  balky  horses  and  has  never  failed 
vet. — Edw.  E.  Harbert. 


The  Electric  Crater 

Everybody  knows  that  an  arc  light  is 
formed  by  causing  an  electric  current  to 
pass  between  the  points  of  two  carbon 
rods.  One  of  these  is  called  the  positive 
and  the  other  the  negative  electrode  and 
the  current  passes  from  the  former  to  the 
latter.  Particles  of  carbon  are  carried  off 
from  the  positive  electrode  until  its  end 
becomes  cup  shaped. 

To  the  little  cup  thus  formed  the  name 
of  crater  is  applied  and  from  this  crater 
four-fifths  of  the  light  is  emitted.  The 
negative  electrode  does  not  become  as 
hot  as  the  other. 

Between  the  two  a  little  cloud  of  va- 
porized carbon  is  formed,  rising  from  the 
crater,  and  this  vapor  gives  forth  a  gold- 
en yellow  light.  But  it  is  overpowered  by 
the  light  of  the  crater  itself. 

The  fact  that  most  of  the  luminosity 
comes  from  the  crater  explains  the  reason 
why  the  light  does  not  appear  equal  in 
all  directions. 

A  very  interesting  effect  is  often  no- 
ticed when  flies  or  other  insects  flutter 
about  an  arc  light.  Their  shadows  cast 
on  a  neighboring  wall  appear  gigantic. 
The  reason  is  that  the  light  of  the  crater 
is  concentrated  in  a  point  smaller  than  the 
bodies  of  the  insects  and  the  boundaries 
of  the  shadows  widen  with  distance. 
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Transporting    an    Engine    by    Cable 

The  ten  ton  traction  engine  is  being 
transported  on  the  cableway  from  the 
top  of  the  canyon  walls  above  Carson 
River  to  the  bed  of  the  stream  more  than 


THE  TEN  TON  TRACTION   ENGINE   READY   FOP, 
ITS  CABLE   RIDE 

100  feet  below.  Without  the  cables  it 
would  have  been  necessary  to  build  a 
road  down  to  the  river.  These  cables  are 
built  to  carry  a  load  of  20  tons  and 
are  operated  by  electricity  developed  in 
the  government's  power  plant. 


Magnetized  Borers 

It  has  been  noticed  in  the  Transvaal 
that  bore  holes  driven  to  a  depth  of  500 
to  1,000  feet  show  a  strong  deviation, 
which  is  generally  toward  the  north. 
This  is  held  by  some  probably  to  be  due 
to  the  magnetization  of  the  long  stem  of 
the  boring  tool,  resulting  from  its  rotation 
in  the  magnetic  field  of  the  earth.  The 
south  magnetic  pole  forms  near  the  top 
and   the   north   near   the   bottom.     The 


effect  of  the  attraction  exercised  by 
terrestrial  magnetism  is  to  impart  to  the 
rod  a  curve,  with  its  convex  side  toward 
the  south,  and  thus  to  produce  a  deviation 
of  the  hole  toward  the  north,  which  be- 
comes more  pronounced  as  the  depth  in- 
creases. When  the  hole  deviates  in  other 
directions  than  north,  it  is  believed  that 
the  cause  lies  in  the  obliquity  of  the  strata 
of  rock  that  are  traversed. 


Native  Telegrams  in  China 
In  China  the  transmission  and  receipt 
of  telegrams  in  the  native  tongue  is  not 
so  easy  as  is  telegraphing  in  Western 
countries,  since  the  Chinese  language 
lacks  an  alphabet,  expressing  itself  by 
means  of  ideographs. 

The  result  is  that,  for  purposes  of  tele- 
graphing, an  exact  list  of  ideographs  in 
quantity  has  been  drawn  up  sufficient  for 
ordinary  correspondence  and  to  each  one 
of  these  ideographs_a  different  number  is 
given  which  is  transmitted  by  the  Morse 
telegraphic  code.  The  Chinese  code  con- 
sists of  some  9,800  ciphers,  the  whole 
forming  a  pamphlet  of  49  pages,  each  one 
of  which  contains  ten  series  of  20  charac- 
ters with  its  corresponding  number.  On 
receipt  of  a  telegram  the  operator  looks 
up  in  his  book  the  characters  represented 
bv  the  numbers  transmitted. 


Columbus  and  the  Magnetic  Needle 

For  many  years  the  belief  persisted 
that  Christopher  Columbus  was  the  first 
to  note  the  declination  of  the  magnetic 
needle.  In  1906,  however,  there  were 
discovered  three  sun  dials,  dating  from  a 
time  anterior  to  Columbus'  first  voyage 
and  bearing  upon  the  compasses  accom- 
panying them  lines  indicating  the  declina 
tion  of  the  needle.  One  of  these,  found 
at  Innsbruck,  was  made  at  Nuremberg  in 
the  year  1451.  Not  only  has  it  an  en- 
graved line  indicating  the  declination  at 
the  time  of  its  construction,  but  shows 
other  lines  indicating  subsequent  changes 
of  direction  undergone  by  the  needle. 


THE   ONLY  EARTH   ELECTRICAL  CLOCK 


DANIEL   DRAWBAUGH 


"It  will 
run  for  a 
hundred 
years  — more 
than  that.  If 
the  bearings 
would  not 
wear  out  it 
would  in  all 
p  rob.ability 
run  forever." 
The  speak- 
er was  not  crazy,  nor  a  perpetual  motion 
crank.  His  statements  were  not  the  out- 
line x>f  some  hazy  dream  invention  yet  to 
be,  for  there  before  us, 
ticking  away  merrily  as 
it  has  continuously 
since  1870,  stood  the 
clock,  physical  and  un- 
deniable proof  of  the 
foregoing  statements^ 
This  wonderful 
timepiece  stands  in  the 
office  of  Charles  H. 
Drawbaugh,  at  Camp 
Hill,  Pa.  It  was  in- 
vented by  Daniel 
Drawbaugh,  the  father 
of  its  present  owner. 

The  clock  is  operated 
by  electrical  forces 
drawn  directly  from 
old  Mother  Earth.  It 
requires  no  extraneous 
assistance,  and  all  its 
units  are  self  con- 
tained. Its  principle  is 
the  nearest  man  has  yet 
come  to  perpetual  mo- 
tion ;  time  has  proven 
this. 

The  working  of  this 
clock  is  simple.  It  has 
a  heavy  pendulum, 
about  four  feet  long, 
weighing  nearly  50 
pounds.  In  the  center 
of  this  pendulum,  half 


DRAWBAUGHS    EARTH    CLOCK,  WHICH 
HAS   RUN   WITHOUT  STOP- 
PING  SINCE    1870 


way  between  the  ball  and  its  point  of  sus- 
pension, is  fixed  a  permanent  magnet. 
Behind  this  and  fastened  to  the  back  of 
the  clock's  base  is  an  electro-magnet  the 
wires  of  which  lead  to  the  ground  and 
are.  attached  to  metal  plates  which  are 
buried  and  surrounded  by  cake,  to  hold 
moisture.  This  terrestrial  battery  never 
requires  the  slightest  attention. 

When  the  pendulum  above  described 
swings  away  from  the  perpendicular  the 
poles  of  its  magnets"  first  attract  and  then 
repel,  thus  continuing  the  oscillation  and 
making  up  for  the  natural  reduction  of 
force.  The  clock  can  be  run  so  that  it 
will  not  vary  two  sec- 
onds in  a  year. 

Another  remarkable 
feature  about  this  clock 
is  the  fact  that  it  has 
only  four  points  or 
bearings  that  are  sub- 
ject to  the  least  friction. 
Daniel  Drawbaugh 
invented  many  wonder- 
ful things  besides  this 
perpetual  clock.  In- 
deed, there  are  many  of 
the  older  residents  of 
Camp  Hill  who  will 
stoutly  assert  that  he 
was  the  first  man  to 
conceive  the  idea  of  an 
electric  telephone. 

However  that  may 
be,  he  was  beyond  a 
doubt  one  of  those  un- 
fortunate beings— a  n 
unrecognized  genius, 
upon  whom  publicity 
had  never  turned  its  all 
revealing  beam. 

Drawbaugh  was  a 
wizard  for  mechanical 
and  electrical  ingenuity. 
He  invented  hundreds 
of  marvelously  clever 
devices  for  furthering 
the  world's  work,  and 
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was  looked  upon  with  a  certain  amount 
of  awe  by  his  fellow  townsmen,  as  a  su- 
perior sort  of  being. 

Electricity  in  the  '60's  was  in  its  swad- 
dling clothes ;  hadn't  its  eyes  open,  so  to 
speak,  and  one  who  dabbled  with  this 
mysterious  "fluid'  was  regarded  as  a  sort 
of  necromancer. 

So  when  Drawbaugh  conceived  the 
idea  of  a  clock  that  would  draw  its  en- 
ergy from  the  vast  reservoir  of  earth's 
potential  electricity,  he  said  nothing  about 
the  matter  until  the  work  was  done  and 
the  clock  was  running. 

Then  he  showed  the  result  of  his  labors 
to  wondering  friends  and  proved  to  them 
that  his  clock  ran  all  by  itself.  He 
showed  them  that  there  was  no  spring  or 
motor  anywhere  concealed  within  the 
works,  and  that  the  motion  was  imparted 
by  a  ratchet  and  pawl  operated  solely  by 
the  pendulum.  For  over  50  years  the 
clock  has  never  stopped,  never  faltered, 
requiring  no  attention  beyond  a  drop  of 
oil  now  and  then. 


Simple  Experiments  With  Electricity 

From  an  ordinary  newspaper  cut  a 
piece  of  paper  2.y2  by  3^2  inches.  Trim 
the  corners.  Warm  the  paper  over  a 
lamp  or  on  a  stove  almost  hot  enough  to 
make  it  smoke,  then  rub  it  over  your 
hair,  which  should  be  dry.  Use  a  little 
pressure  when  rubbing.  The  paper  will 
now  cling  to  any  surface  on  which  it  is 
placed. 

Small  shreds  or  bits  of  paper  are  neces- 
sary for  the  second  experiment.  By  tak- 
ing a  piece  of  paper  and  cutting  a  deep 
fringe  on  one  side,  then  cutting  at  right 
angles  to  the  fringe,  one  can  quickly  get 
a  sufficient  quantity.  The  pieces  should 
be  J/s  inch  square  or  less.  Place  the  bits 
of  paper  on  a  sheet  of  paper  that  has  pre- 
viously been  warmed  in  order  to  drive  off 
the  moisture.  Again  charge  the  piece  of 
paper  which  was  used  in  the  first  experi- 
ment, by  heating  and  rubbing  on  the 
hair,  then  hold  it  from  one  to  two  inches 
over   the   bits    of   paper,    and    they   will 


dance  back  and  forth.  This  same  experi- 
ment can  be  tried  with  a  hard  rubber 
comb  if  preferred.  The  comb,  after 
being  warmed,  can  be  charged  by  comb- 
ing the  hair  or  rubbing  with  a  piece  of 
silk. — S.  T.  Nash. 


A  Magnetic  Navy 

To  build  this  navy  thin  pieces  of  cedar 
,  or  pine  wood  and  some  magnetized  sew- 
ing needles  are  necessary.  Cut  the  pieces 
of  wood  into  lengths  a  little  longer  than 
the  needles  used  and  about  one-fourth  of 


THE  MAGNETIC  NAVY 

an  inch  in  width.  Make  one  end  of  each 
boat  pointed  for  the  bow.  After  the 
boats  are  all  ready  turn  them  upside 
down  and  lay  a  magnetized  needle  upon 
each  where  the  keel  should  be.  Now 
light  a  paraffine  candle  and  let  a  drop  of 
hot  paraffine  fall  upon  each  needle  ami 
boat.  Take  a  hot  nail  and  smooth  the 
paraffine  out  over  each  needle.  The  boats 
are  now  ready  to  place  in  a  large  vessel 
of  water  where  they  will  act  very  queerly 
toward  each  other.  By  holding  a  magnel 
near  the  boats  they  may  be  made  to  move 
about  in  a  mysterious  way. 


Speed  of  Pitchers  Tested  by  Eledtricity 


Baseball  fans  are  the  strangest  people 
in  the  world.  One  of  their  peculiarities 
is  that  each  thinks  he  knows  more  than 
the  other  about  the  game.  Also  the  fan 
being  so  extremely  opinionated  is  quick 
to  take  exception  to  and  dispute  any  re- 
mark with  which 
he  does  not  agree. 
Now  for  a  long 
time  baseball  fans 
disputed  as  to  who 
was  the  speedier 
pitcher  —  Walter 
Johnson,      the 


about  its  destination  which  was  Bridge- 
port, Conn.  But  the  men  in  the  automo- 
bile were  going  to  Bridgeport  for  one 
thing.  And  that  was  to  conduct  an  elec- 
trical pitching  test  in  the  testing  room  of 
the  Remington  Arms  Company. 

A  little  over  two 
hours  later  John- 
son and  Rucker 
covered  with  dust 
followed  their 
guide  into  the  test 
room  of  the  com- 
pany.      Hats    and 


ELECTRICAL  APPARATUS  ORL.NARILY  USED  FOP>  MEASURING  THE  VELOCITY  OF  BULLETS   BEING 
UTILIZED  TO  TEST  A  PITCHER'S   SPEED 


blonde  giant  of  the  Washington  Ameri- 
can League  Club,  or  Napoleon  Rucker,  a 
quiet  Southerner  who  pitches  with  his 
left  hand  tor  the  Brooklyn  Nationals. 
Many  disputes  have  occurred  and  an  an- 
tagonistic spirit  developed  among  friends. 
To  settle  the  dispute,  to  hush  it  for 
all  time,  electricity  was  called  into  ac- 
tion.   This  is  how  it  happened : 

Before  the  close  of  the  league  season 
when  Washington  happened  to  be  in 
New  York  and  Brooklyn  was  playing  in 
its  home  city,  an  automobile  chugged 
away  from  a  Broadway  hotel.  There 
was  nothing  very  unusual  about  that  nor 


coats  were  dispensed  with  and  soon 
$75,000  worth  of  .pitching  material 
was  propelling  a  ball  to  and  fro  in 
the  air.  For  the  benefit  of  those  who 
are  not  fans  and  who  do  not  under- 
stand the  phrase  "$75,000  worth  of 
pitching  material,"  let  it  be  said  that 
were  Johnson  and  Rucker  to  be  sold 
to  other  clubs  their  total  prices  would 
be  $75,000.  That  sum  is  their  worth- 
to  Washington  and  Brooklyn.  So 
while  the  costly  arms  were  unlimber- 
ing,  the  Remington  people  looked  on 
curiously. 

Their  muscles  ready,  they  glanced  at 
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1512  FT. 


DRAWING  TO   SCALE  SHOWING  HOW  FAR  JOHNSON'5 
BALL  WAS  AHEAD  OF  RUCKER'S  AT  END  OF  ONE  SECOND. 


-113  FT;--t-  - 


the  electrical  recording  machine .  About  the  distance 
of  the  home  plate  from  the  pitchers  box  it  stood  away 
from  them.  First  was  a  frame  of  wood  two  feet 
square.  Running  from  top  to  bottom  were  ten 
fine  copper  wires.  It  looked  like  a  stringed  instru- 
ment of  some  sort — an  odd  harp.  Five  yards 
behind  it  was  a  steel  plate  from  which  more 
wires  led. 

As  Johnson  made  ready  to  pitch,  it  was 
explained  to  him  that  he  must  throw  the 
ball  through  the  wooden  frame  break- 
ing one  of  the  wires.     This  would 
record  electrically  the  time  the  ball 
left  the  frame.     Then  upon  striking 
the  steel  plate  the  other  wires  would 
record  the  time  of  its  arrival.     The 
distance  between  the  two  points — five  yards — 
being  known,  it  would  then  be  an  easy  matter 
to  figure  the  rate  of  speed  of  each  pitcher's  ball. 

Johnson  faced  the  line.  He  raised  both  his 
arms  overhead  clasping  the  hands  as  he  does  on 
the  ball  field,  and  swinging  easily  drove  the  tiny 


by  Paul  Thompson 

WALTER  JOHNSON 


NAP"    RUCKEP. 
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sphere  from  him.  Now  Johnson  has 
good  control  on  the  ball  field  but  he 
didn't  have  it  up  in  the  Remington  place. 
Five  times  he  threw  before  he  could  break 
one  of  the  thin  wires  of  the  wooden 
frame.  Then  they  made  the  readings, 
calculated  his  speed  and  found  it  to  be 
120  feet  per  second. 

Then  Rucker  came  to  the  line.  He 
thought  it  would  be  easy  to  break  one  of 
the  wires.  After  a  first  try  he  changed 
his  mind.  Time  and  again  he  let  go  of 
the  ball  before  completing  his  swing. 
Missing  the  outside  wire,  he  caused  the 
horsehide  to  whistle  harmlessly  through 
the  air  bringing  up  against  the  steel  plate 
without  result.  Finally  he  hit  the  mark, 
smashed  two  wires  with  a  sweeping  curve 
and  found  that  the  tester  had  recorded 
106  feet  per  second. 

On   his    second   attempt    Johnson   in- 


creased his  speed.  Missing  the  wires 
twice  he  broke  on  his  third  attempt  and 
found  that  his  throw  had  been  121  feet 
per  second.  Again  Rucker  went  through 
the  motions  of  his  delivery;  again  he 
broke  a  wire.  So  did  his  speed  increase, 
climbing  to  109  feet  per  second. 

It  was  not  until  the  last  trial  though, 
that  Johnson  made  his  record,  drove  the 
ball  through  the  air  122  feet  per  second. 
Rucker  bettered  his  mark  too.  But  the 
best  he  could  do  was  113  feet.  After  the 
test  was  over  Rucker  said  that  Johnson 
had  not  thrown  his  best ;  that  if  he  were  to 
make  the  attempt  in  his  baseball  clothes 
and  on  the  open  field  his  record  would  be 
150  feet.  Then  one  of  the  company  men 
told  the  pitchers  that  the  new  army 
revolvers  sent  a  bullet  800  feet  a  second. 
Whereupon  Rucker  and'  Johnson  fled  to 
their  car  and  hurried  back  to  the  city. 


Convicts  See  Moving  Pictures 

With  the  prison  gates  still  locked  and 
with  the  guards  as  vigilant  as  ever,  500 
convicts  of  the  Joliet,  111.,  penitentiary  re- 
cently spent  30  deliriously  happy  minutes 
in  the  outside  world  of  sunshine,  joy  and 
freedom. 

And  in  that  half  hour  of  happiness  men 
who  had  never  seen  a  racing  motor,  a 
winging  aeroplane,  or  a  diving  submarine, 
looked  with  wonderment  at  these  com- 
monplaces— to  us  without — of  the  Twen- 
tieth Century. 

The  "movies"  did  it.  One  whirring 
film  machine  in  the  darkened  prison 
chapel  brought  about  the  30  minutes  of 
freedom  and  wonder  to  the  men.  Follow- 
ing glimpses  of  various  bits  of  science 
which  many  of  the  men  had  never  seen, 
flashes  of  European  scenery,  American 
skyscrapers  and  other  strange  things 
whirled  before  the  childlike  audience, 
many  of  whom  had  never  even  seen  a  mo- 
tion picture. 

"I  didn't  know  there  wuz  sech  things," 
said  one  "lifer"  to  Warden  E.  J.  Murphy 
after  the  show. 


"Well,   there  are,   and  lots   more  you 
haven't    seen,"    replied    Murphy. 


Electrically  Operated  Toy  Semaphore 

Place   a   small   electro-magnet  upon   a 
platform  as  shown.     After  securing  the 


TOY  SEMAPHORE 

semaphore  arm  in  place  at  the  top  of  the 
post,  fasten  a  string  to  it  and  pass  the 
string  through  a  screw-eye  guide.  To  the 
lower  end  of  the  string  attach  a  piece  of 
soft  iron  which  should  be  heavy  enough 
so  that  when  current  passes  through  the 
electro-magnet  the  soft  iron  will  be  pulled 
down  and  the  signal  arm  raised. 
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The  Radio'Automatic  Torpedo 

The  idea  of  controlling  torpedos  and 
small  boats  by  means  of  wireless  has  en- 
gaged the  attention  of  inventors  for  a 
number  of  years  and  particularly  in  for- 
eign countries  considerable  success  has 


water  tight.  It  holds  the  electrical  ap- 
paratus which  receives  the  wireless  sig- 
nals and  then  sends  the  current  in  the 
proper  way  into  the  torpedo  so  as  to 
work  the  propeller  and  rudder,  raise  or 
sink  it  or  run  it  fast  or  slow.  The  wire 
which   forms   the  antenna   for   receiving 


THE  LATEST  TYPE  OF  WIRELESS  CONTROLLED  TORPEDO 


attended  the  experiments.  One  of  the 
most  successful  of  this  strange  type  of 
craft  is  known  as  the  Radio-Automatic 
— a  torpedo.  It  has  been  seen  recently 
on  the  River  Seine  in  France  and  the 
results  attained  with  it  are  quite  prom- 
ising. 

Ordinarily,  the  lower  or  torpedo  part 
runs  beneath  the  surface,  and  only  the 
upper  portion  lies  out  of  water.  This 
part  is  a  long,  cigar-shaped  cylinder,  and 
it  can  even  float  on  the  surface,  as  it  is 


the  waves  is  stretched  between  the  two 
masts.  On  the  rear  mast  is  mounted  a 
powerful  acetylene  lamp  so  as  to  send  a 
beam  back  to  the  shore  station  and  this 
beam  has  an  electric  shutter  so  as  to 
make  automatic  signals  and  thus  show 
how  the  apparatus  is  operating.  Of 
course  all  the  actual  power  tor  running 
the  boat  is  supplied  by  batteries,  the 
wireless  waves  simply  controlling  de- 
vices which  turn  on  and  oft'  the  current 
in  the  proper  local  circuits. 
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Telefunken  Wireless  Compass 

With  the  new  Telefunken  wireless  com- 
pass the  direction  of  a  distant  wireless 
station  may  be  found.  To  carry  this 
out,  the  sending  post  is  provided  with  a 
certain  number  of  antennae  each  of 
which  sends  out  waves  in  a  certain 
direction  on  the  horizon,  so  that  by  con- 
necting the  apparatus  onto  antenna  No. 


THE  WIRELESS  COMPASS 

1  the  waves  travel  north,  No.  2  to  north- 
east, and  so  on.  In  reality  there  are 
used  as  many  as  sixteen  different  points 
of  the  compass. 

To  connect  in  each  antenna  in  turn 
there  is  used  a  contact  drum  rotated  by 
an  electric  motor.  A  separate  antenna 
sends  out  a  time  signal  in  all  directions. 
Just  after  the  time  signal  is  sent,  the 
drum  rotates  so  as  to  connect  on  one 
antenna  after  the  other.  At  the  distant 
station  the  operator  has  a  watch  device 
with  a  hand  rotating  around  a  dial  at 
exactly  the  same  rate  as  the  drum. 
When  he  hears  the  time  signal,  he 
presses  the  watch  button  and  the  hand 
commences  to  rotate.     At  a  given  time, 


one  of  the  signals  comes  in  his  direction 
and  here  the  sound  is  loudest  so  that  he 
stops  the  watch  and  now  the  hand 
points  to  the  direction  of  the  other  sta- 
tion. 

The  time  of  each  rotation  is  one-half 
minute  and  he  can  repeat  the  observa- 
tions so  as  to  arrive  at  an  accurate  re- 
sult. It  is  said  that  the  method  is  accu- 
rate to  within  three  or  four  degrees. 


Wireless  Club  Directory 

In  the  paragraph  at  the  beginning  of 
the  Wireless  Club  Directory  in  last 
month's  issue  not  all  the  readers  of  this 
department  may  have  noticed  that  here- 
after the  directory  will  be  published  once 
a  quarter  instead  of  every  issue.  This 
directory  is  growing  rapidly  in  size,  and 
space  cannot  be  devoted  to  it  in  every 
issue.  As  readers  no  doubt  file  their 
magazines  there  is  really  no  necessity  of 
running  it  oftener  than  once  every  three 
months,  which  permits  of  its  being  kept 
fairly  up  to  date '  as  to  names  and  ad- 
dresses of  officers. 


Correction 

Referring  to  the  article  "How  to  Com- 
ply with  the  New  Wireless  Law"  in  the 
November  issue,  paragraph  three  states 
that  experimenters  having  apparatus 
which  is  not  powerful  enough  to  transmit 
farther  than  the  boundaries  of  the  state 
in  which  the  station  is  located  need  not 
take  out  a  license.  The  Regulations 
require  a  station  which  can  interfere  with 
the  reception  of  signals  from  outside  the 
state  in  which  it  is  located  to  have  a 
license. 

The  fact  conveyed  in  paragraph  four 
should  be  that  a  receiving  station  only 
requires  no  license,  no  matter  what  its 
receiving  radius  may  be. 

On  page  849  of  the  December  issue 
the  inductance  of  the  "Standard  Helix," 
should  read  "i4.28  microhenrys,"  the 
inductance  of  a  single  turn  is  then  ap- 
proximately .29  mochrohenrys. 
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IN  THE  UPPER 
LEFT  CORNER  IS 
THE  OLD  ST.  JAC- 
QUES TOWER  IN 
PARIS.  THE  OTH- 
ER VIEWS  SHOW 
WEATHER  BU- 
REAU AND  WIRE- 
LESS APPARATUS 
ON  THE  EIFFEL 
TOWEK 


WEATHER  BULLETINS   FOR  FRENCH   AIR   PILOTS 


In  the  future  the  air  pilots  will  be  able 
to  fly  under  better  conditions  in  France 
owing  to  the  recent  decision  made  by  the 
war  department  in  connection  with  the 
weather  bureau.  Weather  bulletins  and 
forecasts  will  now  be  received  by  tele- 
graph in  all  the  leading  aviation  centers 
which  desire  to  have  this  news,  and  such 
news  will  naturally  be  received  in  the 
military  aeroplane  and  airship  head- 
quarters above  all  in  order  to  keep  down 
the  number  of  accidents  to  the  officers. 


The  weather  news  service  has  already 
started  and  the  first  bulletins  were  re- 
ceived at  the  Due.  Versailles,  Rheiims,  St. 
Cyr,  Pau  and  other  headquarters  during 
the  latter  part  of  October.  The  region  of 
Paris  is  favored  by  having  such  a  high 
point  as  the  Eiffel  Tower  for  making 
weather  observations  and  at  the  extreme 
top  there  are  mounted  a  number  of  instru- 
ments. The  ancient  St.  Jacques  Tower 
within  (lie  city  is  also  one  of  the  best 
equipped  in  this  respect. 
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Aeroplane   Wireless  Experiments   in 
France 

During  the  recent  French  military 
maneuvers  some  interesting  tests  were 
made  with  improved  wireless  apparatus 
mounted  on  a  Farman  aeroplane.  It 
kept  up  connection  with  a  ground  post 


made  its  whole  flight.  In  this  case  the 
trip  lasted  for  two  hours,  so  that  the 
first  news  came  in  one  and  three-quarters 
hours,  sooner  than  it  would  have  been 
delivered  by  an  ordinary  aeroplane. 

The  inventor  mounted  the  aeroplane 
on  some  of  the  tests  and  states  that  the 
signals  were  good  when  flying  as  high 
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PORTABLE  GROUND  STATION   USED  IN  CONNECTION  WITH  AEROPLANE  WIRELESS    EXPERIMENTS 


when  upon  scouting  flights,  so  that  the 
enemy's  movements  could  be  observed 
and  the  distant  post  kept  notified  of  the 
position  of  troops  or  batteries.  The  new 
Rouzet  wireless  apparatus  was  used  on 
the  aeroplane.  While  it  is  true  that  the 
other  aeroplanes  not  equipped  for  wire- 
less did  some  remarkable  scouting  work, 
the  reports  came  in  to  headquarters 
much  quicker  when  wireless  was  used. 
As  an  example  of  what  can  be  done 
under  conditions  of  actual  warfare,  the 
Farman  flyer  started  out  on  Sept.  16  to- 
wards the  enemy's  positions  and  ob- 
served all  their  movements  in  the  region 
lying  between  Courcoue,  Dange  and  St. 
Maure.  The  notes  were  sent  back  to 
the  commanding  general's  headquarters 
at  once  after  each  observation  without 
needing  to  wait  until  the  aeroplane  had 


as  5,000  feet  and  were  not  hindered  by 
the  fog.  The  apparatus  was  also  in- 
stalled by  an  under  officer  having  but 
two  months'  training  and  he  could  handle 
it  without  any  trouble,  sending  900 
words  an  hour.  During  the  same  ma- 
neuvers, signals  were  sent  from  air- 
ships to  posts  on  the  ground  with  great 
success. 


Setting  Railroad  Clocks  by  Wireless 

Setting  railroad  clocks  by  wireless  is 
a  method  which  is  likely  to  be  quite  use- 
ful in  the  future.  It  is  beginning  to  be 
used  by  the  Northern  Railroad  Com- 
pany in  France  and  the  first  wireless 
post  is  now  installed  at  the  station  of  St. 
Quentin,  about  90  miles  from  Paris,  so 
as  to  receive  the  time  signals  from  the 
Eiffel   Tower.      A   very   simple   antenna 
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is  made  up  of  two  wires  stretched  upon 
the  building  and  the  whole  plant  did  not 
cost  more  than  $50.  Once  a  day  the  tel- 
egraph operator  receives  the  exact  time 
from  Paris  and  is  thus  able  to  set  the 
clocks    at    the    station. 


The  Frog  Muscle  Experiment 
In  the  January  issue  we  published  a 
diagram  and  description  of  the  interest- 
ing experiments  made  in  the  medical 
schools  at  Rennes  with  frog  muscles  and 
nerves,  utilizing  their  sensitiveness  to 
electrical  impulses  for  receiving  wire- 
less signals.  Since  this  was  published 
we  have  received  a  photograph  from 
Paris   showing   the   apparatus   in   actual 


TIME  SIGNALS  EFFECTUALLY  RECORDED  THROUGH 
THE  FROG'S  MUSCLES 

operation.  In  the  picture  is  shown  the 
smoked  paper  drum  with  messages  re- 
corded and  at  the  right  the  mounted  frog. 
At  -every  spasmodic  jerk  of  his  leg  the 
delicately  mounted  pointer  is  made  to 
record  the  movement  on  the  paper. 


P.   E.  Wireless  Club  Member  in 
South  Africa 

This  picture  of  a  cabinet  enclosed  wire- 
less telegraph  set  was  sent  in  by  a  member 
of  Popular  Electricity  Wireless  Club,  Mr. 
R.    Oxenhan,    Durban,    State   of    Natal, 


WIRELESS   SET  OF   A   SOUTH    AFRICAN   CLUE 
MEMBER. 

South  Africa.  Pie  writes :  I  have  four 
friends  who  have  installations  and  we 
have  been  experimenting  together  for 
years.  The  Postmaster  General  of  South 
Africa  will  not  allow  us  permits  to  con- 
tinue our  experiments.  We  have  written 
off  and  on  for  the  last  year,  and  now 
are  informed  that  we  will  have  to  do 
away  with  our  installations  on  account  of 
the  interruption  to  the  Durban  Radio 
Station.  I  have  been  to  see  one  of  the 
prominent  men  in  Durban,  and  he  is 
going  to  help  us  with  his  influence  in 
the  Parliament,  or  from  the  Minister  of 
Post  and  Telegraph.  I  might  say  we 
never  had  any  intention  to  interfere  with 
the  above  station.  My  mast  is  of  bamboo, 
62  feet  high.  My  instruments  arc  all  home 
made   except    my    receivers.       \t    night    1 

get  signals  from  a  500  mile  radius. 


Questions  and  Answers  in  Wireless 

By  A.  B.  COLE 


HELICES    (CONCLUDED) 

106.  In  stations  of  what  capacities 
should  helices  be  used? 

The  use  of  a  helix  is  not  advisable  in 
stations  where  the  power  used  is  less 
than  25  watts.  It  is  practically  a  neces- 
sity, however,  where  transformers  or 
larger  coils  are  employed. 

107.  Give  dimensions  for  a  helix  to 
be  used  in  small  stations. 

Diameter  of  winding — five  inches ; 
number  of  turns — 10;  size  of  wire — No. 
10;  kind  of  wire — copper  or  aluminum; 
distance  between  turns — one  inch. 

This  helix  is  suitable  for  use  with  coils 
giving  up  to  a  one  inch  spark. 

108.  What  form  of  conductor  is  best 
for  winding  helices? 

Either  a  solid  wire  or  a  tube  is  to  be 
preferred  to  metal  ribbon  as  having  no 
sharp  edges  from  which  brush  discharge 
and  consequent  loss  of  energy  can  take 
place.  Stranded  wire  is  better  than 
solid  wire  of  the  same  outside  diameter 
on  account  of  having  a  greater  surface 
and  therefore  less  high  frequency  re- 
sistance. 

CONDENSERS 

109.  What  is  the  purpose  of  a  con- 
denser? 

A  condenser  is  used  to  vary  the  wave 
length  of  the  circuit  in  which  it  is  a  part. 
In  its  action  a  condenser  resembles  a 
tuning  coil,  but  the  variation  in  the  case 
of  the  former  is  one  of  capacity  and  in 
the  case  of  the  latter  is  one  of  inductance, 
both  of  these  qualities  affecting  the  wave 
length.  The  condenser  and  tuning  coil 
differ,  however,  in  that  the  condenser 
tends  to  advance  the  current  with  respect 
to  the  electromotive  force  and  the  tuning 
coil  retards  the  current.  This  statement 
is  true  in  dealing  with  alternating  cur- 
rents of  commercial  frequencies,  and 
probably  is  also  true  in  wireless  circuits. 

no.     What  is  a  fixed  condenser? 

A   fixed    condenser   is    one    having   a 


single  capacity,  that  is,  one  whose  capac- 
ity cannot  be  varied. 

in.  What  is  the  difference  between 
an  adjustable  and  a  variable  condenser? 

An  adjustable  condenser  is  arranged  in 
sections,  so  that  one  or  more  sections  can 
be  used  at  will.  A  variable  condenser  is 
so  made  that  gradual  variation  of  capac- 
ity from  one  value  (usually  zero)  to 
another  value  is  possible.  Fixed  and 
variable  condensers  are  generally  used 
in  receiving  circuits  and  adjustable  and 
fixed  types  are  more  often  employed  in 
transmitting  circuits.  Of  the  three  above 
mentioned  types  of  condensers,  the  vari- 
able is  most  desirable,  but  is  used  little 
in  the  transmitting  station  because  of 
the  difficulty  of  insulating  movable  plates 
carrying,  high  tension  currents. 

112.  Describe  the  construction  of  a 
fixed  condenser  for  receiving. 

A  fixed  receiving  condenser  may  be 
made  of  a  strip  of  good  quality  paper  3 
by  45  inches  and  two  strips  of  tinfoil 
each  2  by  40  inches.  One  strip  of  foil  is 
placed  on  each  side  of  the  paper,  leaving 
a  margin  of  J/2  inch  on  the  edges.  The 
three  sheets  are  then  rolled  up  tightly  and 
secured  in  a  roll.  One  wire  is  attached 
to  each  tinfoil  sheet  and  these  serve  as 
terminals.  Care  must  be  taken  that  the 
foil  sheets  do  not  come  in  contact  with 
each  other  as  is  very  likely  to  happen 
if  a  poor  grade  of  paper  is  used. 

113.  Explain  how  to  test  a  fixed  re- 
ceiving condenser  for  contact  between  the 
foil  sheets. 

Connect  the  condenser  in  series  with  a 
battery  lamp  or  a  small  battery  motor 
and  five  or  six  cells  of  dry  battery.  If 
the  lamp  or  motor  operates,  the  foil 
sheets  are  in  contact. 

114.  Hozv  does  alternating  current 
pass  through  a  condenser? 

Properly  speaking,  alternating  current 
does  not  pass  through  a  condenser.  A 
condenser  consists  essentially  of  two  con- 
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ducting  surfaces  separated  by  an  insulat- 
ing material,  called  a  dielectric.  If  one 
of  the  conducting  surfaces  is  con- 
nected to  one  wire  of  an  alternating 
current  circuit  and  the  other  sur- 
face is  connected  to  the  other  wire, 
the  one  connected  to  the  positive  wire 
becomes  positively  charged  as  the  voltage 
or  potential  of  the  wire  rises,  inducing,  a 
negative  charge  on  the  opposite  surface. 
If  the  latter  surface  is  large,  considerable 
induced  current  will  be  required  to  raise 
it  to  the  potential  of  the  positive  surface 
and  consequently  more  current  will  flow 
to  the  positive  surface  as  its  potential 
rises.  The  current  induced  in  the  nega- 
tive surface  flows  into  the  negative  wire 
until  the  direction  of  the  current  re- 
verses, when  the  same  conditions  take 
place  in  the  reverse  order. 

It  will  therefore  be  understood  that 
(Current  does  not  really  flow  through  a 
condenser  connected  to  an  alternating 
current  circuit,  but  the  transfer  of  cur- 
rent between  the  conducting  surfaces  is 
the  result  of  induction.  If  the  condenser 
were  connected  to  a  direct  current  circuit, 
practically  no  current  would  pass,  for 
there  are  no  variations  of  the  potential 
of  the  direct  current  supply  to  speak  of. 

115.  Describe  a  fixed  condenser  for 
transmitting. 

Such  condensers  are  generally  in  one 
of  three  forms:  Leyden  jars,  molded  sec- 
tions and  glass  plate  types. 

The  Leyden  jar  consists  of  a  glass  jar 
coated  inside  and  outside  with  tinfoil  to 
within  two  or  three  inches  of  the  top. 
In  the  best  forms  the  jars  are  electro- 
plated with  copper  instead  of  tinfoil 
coated,  as  greater  capacity  is  thereby  ob- 
tained. The  outer  coating  is  one  terminal 
of  the  jar  and  the  inner  coating  the  other. 
Connection  is  made  with  the  inner  coat- 
ing by  means  of  a  metal  chain  fastened 
to  a  brass  rod  passing  through  the  wood- 
en top  of  the  jar.  Instead  of  coating  the 
inner  surface  of  the  jar  with  foil,  a  solu- 
tion of  two  ounces  of  common  salt  in  one 
pint  of  water  may  be  used,  and  in  this 
event  the  chain  dips  into  the  solution. 


Condensers  for  high  tension  currents 
are  also  made  of  metal  sheets  molded 
into  a  composition  of  high  resistance  and 
inductive  capacity.  The  molding  is  done 
under  hydraulic  pressure  of  several  tons. 
The  Leyden  jar  and  the  molded  type  con- 
denser are  illustrated  in  Figs.  33  and  34 
respectively. 

Glass  plate  condensers  for  amateur  use 


LEYDEN  JAR 


Fig.  34 
MOLDED   CONDENSER 


are  made  by  pasting  or  otherwise  secur- 
ing tinfoil  sheets  on  both  sides  of  plates 
of  window  glass  or  photographic  plates, 
previously  cleaned.  The  plates  thus 
formed  are  set  up  in  a  wooden  rack  and 
alternate  plates  are  connected  together  to 
form  a  complete  condenser.  The  glass 
plate  condenser  has  the  advantage  that 
variation  in  capacity  is  easily  obtained 
by  using  more  or  less  of  the  plates,  but 
the  glass  described  above  is  of  a  poor 
quality  for  this  purpose  as  it  contains 
lead  salts  which  act  as  conducting  media 
for  high  tension  currents.  Considerable 
loss  is  therefore  found  in  these  conden- 
sers and  is  easily  observed  in  the  dark  as 
brush  discharge  of  a  purple  color. 

116.  Upon  what  factors  is  the  ca- 
pacity  of  a   condenser  dependent.' 

The  capacity  of  a  condenser  consisting 
of  two  flat  sheets  of  metal  separated  by  ;i 
dielectric  is  directly  proportional  to  the 
surface  of  metal,  the  distance  between 
them  and  the  dielectric  constant  oi  die 
dielectric. 

117.  How  is  the  capacity  of  condenser 
measured .' 

The  most  generally  used  method 
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use  a  standard  variable  condenser  in  con- 
nection with  a  ballistic  galvanometer  for 
comparison.  The  unknown  condenser  is 
charged  to  a  certain  capacity  by  means  of 
a  battery  and  is  then  allowed  to  discharge 
through  the  galvanometer.  The  standard 
condenser  is  then  charged  to  the  same  po- 
tential and  allowed  to  discharge  through 
the  galvanometer,  and  the  capacity  of 
the  standard  condenser  is  varied  until  the 
deflection  produced  by  it  is  equal  to  that 
produced  by  the  unknown  condenser. 
Under  such  circumstances  the  capacities 
are  equal. 

118.  What  is  the  resulting  capacity 
of  several  condensers  connected  in  par- 
all  elf 

The  resulting  capacity  is  equal  to  the 
sum  of  the  individual  capacities  of  the 
condensers. 

119.  What  is  the  resulting  capacity 
of  a  number  of  condensers  connected  in 
series? 

The  resulting,  capacity  is  the  reciprocal 
of  the  sum  of  the  reciprocals  of  their 
capacities  separately. 

Thus  if  condensers  of  y2,  Y$  and  J4 
M.  F.  respectively  were  connected  in 
series,  the  resulting  capacity  would  be 
ih-(2+3+4)=i/9  M.  F. 


The  Brush  Discharge 

The  term  "brush  discharge"  to  the 
wireless  experimenter  usually  conveys  the 
idea  of  the  luminous  electrical  discharge 
so  frequently  seen  at  the  edges  of  the  tin- 
foil in  the  ordinary  glass  plate  conden- 
sers. Of  course  this  type  of  discharge 
is  by  no  means  only  found  in  connection 
with  condensers. 

It  is,  in  ordinary  air,  of  a  purplish  vio- 
let color.  To  the  unaided  eye  the  dis- 
charge seems  quite  complicated,  but  those 
who  have  access  to  a  Wheatstone  rotating- 
mirror  will  see  not  only  one  image  of  the 
brush,  but  several,  arranged  in  succession 
and  at  regular  intervals.  Each  interval 
corresponds  to  a  single  discharge.  The 
complexity  of  these  discharges  is  really 
due  to  the  length  of  time  taken  for  the 


retina  of  the  eye  to  absorb  their  lumin- 
osity and  for  it  to  fade  again. 

The  brush  is  generally  accompanied  by 
a  hissing  or  crackling  sound,  and  in  some 
cases  a  musical  note.  The  tone  or  pitch 
of  the  discharge  may  be  made  to  rise  con- 
siderably if  the  hand  or  a  conductor  of 
fairly  large  surface  be  brought  near. 

An  air  current,  if  properly  directed, 
will  convert  a  brush  into  a  glow.  This 
glow  is  produced  by  the  constant  passage 
of  electricity  through  a  small  portion  of 
air  in  which  the  tension  is  very  high  so 
as  to  charge  the  surrounding  particles  of 
air,  which  are  swept  off  by  the  "electric 
wind,"  which  forms  a  most  essential  part 
of  this  phenomenon. 

Increasing  the  power,  diminishing  the 
discharging  surfaces  and  rarefaction  of 
the  air  favor  the  production  of  the  glow. 


Improvement  in  Leyden  Jars 

An  improvement  in  the  way  of  fixing 
the  metal  rod  of  a  Leyden  jar  has  been 
brought  out  by  a  Berlin  firm.  In  the 
/^-v  usual  methods,  the 

rod  runs  through 
the  cover  of  the  jar 
which  is  of  cork, 
wood  or  other  ma- 
terial, but  in  the 
new  design  the  rod 
(a)  is  held  in  place 
by  a  set  of  three 
springs  (b)  as  will 
be  noticed  and  the 
springs  support  the 
ebonite  cover,  be- 
ing at  the  same 
time  well  pressed 
against  the  inside 
tinfoil  coating  of 
the  jar.  Thus  the 
springs  serve  to 
give  a  good  contact  with  the  tinfoil  and 
the  rod  is  held  upright  in  the  middle  and 
in  a  tight  position.  Owing  to  the  new 
Blume  method  the  rod  can  never  fall  over 
to  one  side,  as  is  often  the  case  where  it 
is    run   through    the    cover    of   the    jar. 
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Motor  Boat  Ignition 

By  GEORGE   MADISON 


It  is  a  well  known  fact  that  over  85  per 
cent  of  gasoline  engine  trouble  originates 
in  the  ignition  system.  Motor  boat  own- 
ers who  understand  this  very  important 
part  of  their  engines  will  fully  appreciate 
how  very  necessary  it  is  to  keep  their  ig- 
nition systems  always  in  perfect  order 
and  it  is  for  the  benefit  of  these  as  well  as 
for  their  more  advanced  shipmates  that  I 
have  undertaken  to  give  a  few  ideas  on 
the  subject  of  ignition. 

For  those  who  are  in  doubt  as  to  the 
value  of  correct  ignition,  I  am  going  to 
tell  of  a  few  of  the  troubles  which  are 
due,  sometimes  if  not  always,  to  the 
ignition  system,  and  many  readers  will 
doubtless  recognize  troubles  for  which 
they  have  "pulled"  their  long  suffering 
carbureters,  dismantled  their  circulating 
pumps  and  perhaps  the  entire  engine,  only 
to  have  the  engine  start  off  from  no  ap- 
parent cause  and  in  due  course  of  a  few 
minutes  stop  again  from  the  same  cause. 

Eight  out  of  twelve  of  the  principal 
causes  why  an  engine  fails  to  start  are 
due  to  the  ignition:  (a)   Weak  batteries. 

(b)  Short  circuit  on  the  wiring  system. 

(c)  Broken  wire.  (d)  Broken  down 
coil,  (e)  Corroded  connections  or  switch, 
(f)  Fouled  spark  plugs.  (g)  Switch 
not  on  or  fails  to  make  contact.  ( h ) 
Timer  out  of  time. 

Five  out  of  nine  of  the  principal  rea- 
sons of  an  engine  missing  explosions  are 
due  to  ignition:  (a)  Defective  or  dirty 
spark  plugs.  (b)  Loose  connections, 
(c)   Weak  battery,     (d)    Sticky  vibrator 
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on  coil,  (e)  Poor  contact  on  timer.  (Ad- 
vancing the  spark  too  far  will  also  cause 
the  engine  to  miss  fire.) 

Base  explosions  are  due  to  two  causes 
usually  and  the  remedy  is  to  turn  on 
more  gasoline  and  set  the  spark  a  little 
earlier.  The  ignition  system  is  often  to 
blame  for  the  sudden  stopping  of  the  en- 
gine after  running  in  good  shape  for 
some  time.  These  troubles  may  be 
caused  by:  (a)  The  spark  plug  getting 
wet  and  short  circuiting,  (b)  Some 
loose  tool,  tin  funnel  or  measuring  cup 
or  water  throwing  a  short  circuit  across 
the  terminals  of  the  coil,  (c)  Some  ob- 
ject holding  the  vibrator.  (d)  The 
switch  being  accidentally  kicked  open, 
(e)  The  water  in  the  bilge  may  have 
shorted  or  grounded  a  wire  or  wires,  (f) 
The  connection  between  battery  cells  may 
have  been  broken  or  pulled  off.  ( g)  The 
insulation  on  the  spark  plug  may  have 
broken  down,  (h)  The  ground  wire  on 
the  engine  may  have  been  pulled  or 
broken  off. 

WIRING. 

When  wiring  up  an  ignition  system  on 
a  motor  boat,  great  care  should  be  taken 
to  obtain  the  best  of  material  in  accord- 
ance with  the  old  saying  that  "The  best 
is  none  too  good."  This  holds  particular!) 
in  this  connection,  as  safety  may  some 
time  depend  upon  the  engine  working 
without  a  kick  when  in  a  heavy  seaway 
or  swift  current.  In  the  matter  of  the  se 
lection  of  the  spark  coil  it  is  best  to  pur- 
chase a  standard  piece  of  apparatus  Erom 
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some  reliable  dealer  whose  advice  may  be 
depended  upon  even  at  a  little  higher 
price  than  is  asked  "by  some  fellow  down 
the  river"  for  a  secondhand  one  "just  as 
good  as  new."  You  are  then  nearly  sure 
that  the  apparatus  is  right  and  in  per- 
fect condition ;  and  if  trouble  ever  does 
show  up  in  the  coil,  you  can  get  a  new 
part  or  send  it  to  its  own  factory  to  be 
repaired. 

Spark  plugs  should  also  be  purchased 
from  a  reliable  dealer  who  will  tell  you 
the  truth  regarding  them,  as  there  are  a 
great  many  of  them  on  the  market  and 
all  are  claimed  to  be  the  best.  Personally 
the  writer  likes  a  porcelain  plug,  as  the 
mica,  plugs  while  less  liable  to  mechanical 
damage  are  very  apt  in  a  comparatively 
short  time,  to  soak  up  enough  oil  to  short 
the  plug  through  its  insulation.  I  also 
like  a  plug  having  as  few  curves  and  an- 
gles as  possible,  as  these  do  not  foul  up 
so  quickly  if  too  much  lubricating  oil  is 
fed  into  the  cylinders. 

The  switch  may  be  of  the  knife  type  or 
a  regular  round,  hard  rubber,  two  or 
three  point,  battery  switch.  The  two  point 
will  control  two  sets  of  battery  or  a  bat- 
tery and  a  magneto,  while  the  three  point 
will  control  two  sets  of  battery  and  a 
magneto.  The  latter  type  is  and  has 
been  giving  me  perfect  satisfaction, as  the 
switch  points  have  little  recesses,  or  cups, 
into  which  a  little  projection  on  the  lever 
fits  thereby  insuring  a  perfect  connection 
no  matter  how  rough  the  sea.  The  knife 
type  has  one  advantage,  however,  where 
appearance  does  not  count  and  that  is 
that  it  is  impossible  to  throw  the  switch 
off  unintentionally  by  brushing  up 
against  it.  The  switch  is  always  cut  into 
the  ground  wire  of  the  circuit. 

The  wire  itself  should  be  the  very  best 
obtainable,  as  a  poor  insulation  will 
harden  and  crack  very  quickly  upon  be- 
ing exposed  to  the  air,  dampness,  heat  and 
oil  to  which  all  ignition  cable  is  exposed. 
The  insulation  will  break  down  and  allow 
the  current  to  escape  to  ground  through 
other  channels  than  the  intended  ones 
and  thereby  cause  considerable  trouble. 


The  French  make  of  solid  rubber  insula- 
tion is  supposed  to  be  the  best  but  I  have 
tried  them  all  and  have  come  back  to  the 
Packard.  The  insulation  on  this  cable 
is  not  solid  but  is  built  up  of  insulated 
fabric  and  thick  layers  of  black  and  white 
rubber.  All  wire  should  be  run  in  the 
most  direct  manner  possible ;  should  be 
securely  fastened  up  with  little  fibre 
cleats  such  as  telephone  wiremen  use  ; 
should  never  lay  on  top  of  one  another 
and  must  never  run  under  the  flooring 
where  there  is  dampness  to  rot  the  rub- 
ber. 

The  current  for  the  system  may  be  ob- 
tained from  several  sources  as  follows : 
dry  cells,  wet  cells,  storage  batteries  and 
magnetos.  The  dry  cell  battery  is  with- 
out doubt  the  most  popular  and  is  usually 
used  in  sets  of  six  cells.  These  cells 
make  the  most  economical  form  of  bat- 
tery, as  they  are  not  only  cheap  in  first 
cost  but  are  long  lived  and  on  the  whole 
dependable.  They  are  also  desirable  on 
account  of  their  comparatively  light 
weight  and  the  fact  that  they  may  be 
hung  up  or  laid  in  any  position  and  take 
up  very  little  room.  There  is  also  a  wa- 
terproof guaranteed  battery  on  the  mar- 
ket termed  a  multiple  battery  which  is 
guaranteed  for  an  entire  season.  The 
writer  used  one  of  these  multiple  bat- 
teries in  connection  with  a  six  cell  dry 
battery  and  did  not  call  upon  the  dry  cells 
to  do  any  work  last  season  except  to  try 
them  out  once  in  a  while  to  see  that  they 
were  in  good  working  order.  Wet  bat- 
teries will  give  very  good  satisfaction  if 
room,  weight  and  dirt  are  not  objection- 
able. There  is,  however,  a  wet  battery 
on  the  market  which  gives  good  satisfac- 
tion. If  you  are  going  to  use  this  as  a 
source  for  your  electric  current,  get  the 
one  that  has  a  rubber  top  which  prevents 
the  liquid  from  slopping  around  when  the 
boat  is  in  a  seaway,  which  retards  the 
creeping  of  the  battery  salts,  and  which 
delays  the  evaporation  of  the  liquid.  But 
wet  cells  are  cumbersome  and  trouble- 
some at  best. 

The  storage  battery  which  has  become 
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so  popular  with  autoists  is  not  of  so  much 
value  in  a  motor  boat  unless  the  boat  is 
equipped  with  a  charging  dynamo,  as  the 
battery  is  exceedingly  heavy  and  must  be 
carried  to  a  garage  to  be  charged.  I  have 
run  a  single  set  of  dry  cells  all  season 
and  have  seen  storage  battery  after  stor- 
age battery  play  out  in  from  one  month 
to  six  weeks.  This  probably  was  due  to 
carelessness  or  ignorance  but  it  is  a  fact 
nevertheless.  If  the  boat  is  to  be  used 
around  home  waters  where  the  garage  is 
ever  handy,  the  storage  battery  is  fairly 
good,  but  if  you  are  going  on  a  cruise 
get  dry  cells. 

The  magneto  is  a  handy  machine  to 
have  on  any  motor  boat.  The  magneto 
sbould  not  be  relied  upon  too  much,  how- 
ever, in  wet  or  stormy  weather  unless 
equipped  with  a  hood  to  keep  off  the 
rain  and  spray.  A  low  tension  magneto 
will  not  only  take  care  of  the  ignition 
with  ease  (a  battery  being  required  only 
to  start  the  engine)  but  will  also  care 
for  the  lights  as  well.  I  have  a  friction 
driven  magneto  that  not  only  supplies  the 
lights  and  engine,  but  operates  the  elec- 
tric horn  as  well. 

In  connecting  up  a  set  of  dry  cells  care 
should  always  be  taken  to  have  the  wire 
coiled  between  each  cell  so  that  there 
will  be  no  trouble  from  broken  connec- 
tions. 

CARE  OF  IGNITION  OUTFIT. 

The  best  way  to  take  care  of  the  bat- 
tery, coil,  etc.,  is  to  separate  the  individ- 
ual cells  with  pieces  of  cardboard  well 
shellaced  (it  will  do  no  harm  to  shellac 
the  cardboard  cartons  on  the  dry  cells 
themselves).  Everything  should  be 
securely  fastened  in  a  box  or  locker.  This 
locker  should  have  a  good  lock  and  be 
absolutely  waterproof.  If  the  boat  is 
used  but  little  it  is  well  to  place  Hie  igni- 
tion outfit  in  a  box,  so  that  it  maybe  taken 
ashore  when  not  in  use,  thereby  insuring 
the  outfit  against  dampness  and  damage. 

In  an  open  boat  when  bucking  up 
against  a  heavy  sea  or  when  it  is  rain- 
ing, a  piece  of  oiled  canvas  should  be 
stretched   across   between  the   combings 


and  over  the  engine.  This  will  protect 
the  plugs  from  the  water  and  also  keep 
the  dampness  from  the  carbureter. 

MAKE    AND    BREAK    VERSUS    JUMP_  SPARK. 

When  gasoline  engines  were  first  used 
they  were  equipped  with  the  make  and 
break  system  of  ignition,  but  at  the  pres- 
ent time  the  jump  spark  system  is  the 
most  generally  used,  although  the  make 
and  break  is  much  more  simple  and  al- 
together better  adapted  to  rough  work. 

The  make  and  break  ignition  is  es- 
pecially adapted  for  open  boats  and  fish- 
ing craft  because  the  damaging  elements 
of  water,  moisture  and  salt  air  which  are 
so  detrimental  to  the  jump  spark,  have 
no  terror  for  the  make  and  break. 

It  is  a  recognized  fact  that  the  jump 
spark  when  properly  installed  and  cared 
for  is  efficient  and  therefore  it  will  be 
this  style  of  ignition  with  which  this 
article  will  deal  principally. 

There  are  various  ways  of  wiring  up  an 
ignition  system,  as  may  be  seen  by  the 
following  illustrations.  After  selecting 
the  diagram  which  meets  your  require- 
ments, it  would  be  a  good  plan  to  enlarge 
the  drawing  on  heavy  paper,  or  make  an 
enlarged  tracing  and  have  it  blue  printed 
on  cloth  and  fasten  it  on  the  inside  of  the 
cover  of  your  ignition  locker  or  box.  This 
may  save  you  considerable  trouble  until 
you  get  perfectly  familiar  with  the 
various  connections. 

Fig.  1  illustrates  a  three  terminal  coil 
connected  up  for  use  on  a  one  cylinder 
engine. 

Fig,  2  explains  a  make  and  break  con- 
nection for  a  one  cylinder  engine. 

Figs  3  and  4  describe  a  method  of  wir- 
ing four  terminal  coils  on  a  one  cylinder 
engine. 

Fig.  5  shows  a  wiring  system  for  two 
sets  of  battery  and  a  magneto  on  a  one 
cylinder  engine. 

Fig.  6  illustrates  a  five  terminal  coil 
wired  for  use  on  a  two  cylinder  engine. 

Fig.  7  shows  a  single  four  terminal 
coil  connected  up  to  a  two  cylinder  en- 
gine. 
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Fig.  8  describes  a  make  and  break  sys- 
tem on  a  two  cylinder  engine. 

Fig.  9  explains  a  two  cylinder  engine 
using  a  separate  coil  for  each  cylinder. 

Fig.  10  illustrates  two  three  terminal 
coils  in  use  on  a  two  cylinder  engine. 

Fig.  11  shows  the  connections  of  a 
four  cylinder  engine  using  a  four  unit 
coil,  a  timer,  a  magneto  and  a  battery. 
This  system  may  be  used  for  any  num- 
ber of  cylinders  by  using  the  proper  coil. 

Fig.  12  illustrates  the  connections  of  a 
four  cylinder  engine  using  a  magneto, 
a  battery  and  separate  coils.  This  dia- 
gram is  adaptable  for  any  number  of  cyl- 
inders from  one  to  a  dozen. 

Fig.  13  describes  magneto,  spark  coil 
and  battery  connected  up  for  a  four  cyl- 
inder make  and  break  system.  Any 
number  of  cylinders  may  be  connected 
up  in  this  way. 

Fig.  14  illustrates  a  single  coil  con- 
nected up  to  a  four  cylinder  engine  and 


using  a  distributer.  This  system  is 
known  as  the  synchronized  jump  spark 
ignition. 

Fig.  15  shows  a  primary  spark  ignition 
circuit  containing  a  magneto  generator, 
an  eight  cell  chemical  battery,  and  an 
automatic  cut-off  or  relay. 

On  some  two  cycle  marine  engines 
there  is  an  insulated  button  on  the  timer 
handle  to  which  the  ground  wire  is  at- 
tached instead  of  to  the  frame.  This  is  a 
handy  rig  as  the  engine  may  be  stopped 
by  pressing  this  button  and  breaking 
the  circuit.  This  feature  is  especially 
appreciated  when  used  on  an  engine 
which  is  without  a  reverse  gear,  as  the 
spark  can  be  retarded  until  the  engine 
is  nearly  stalled,  the  button  is  pressed,  the 
timer  thrown  quickly  to  the  other  side 
of  the  quadrant  and  the  button  released. 
The  engine  is  now  reversed.  This 
method  will  not  always  work  hut  the 
trick  can  he  accomplished  about  once  out 
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of  three  times  if  the  operator  is  real  ex- 
pert at  it.  Don't  let  anyone  talk  you  into 
running  your  boat  without  a  reverse  gear. 
Every  time  the  engine  is  reversed  on  the 
spark  it  is  a  body  blow  to  its  health  and 
a  few  times  is  liable  to  do  so  much  dam- 
age that  it  will  cost  more  than  the  price 
of  a  reverse  gear  to  put  the  engine  in 
shape  again. 

TROUBLES  OF  A  JUMP  SPARK  SYSTEM. 

If  high  tension  ignition  is  used  you  can 
tell  by  the  sound  of  the  engine  whether 
the  missing  appears  to  be  confined  to  cer- 
tain cylinders.  If  it  is,  the  cylinders  at 
fault  may  be  quickly  discovered  by  hold- 
ing down  the  vibrator  of  one  or  more  of 
the  coils.  If  all  but  one  of  the  vibrators 
are  held  down  the  engine  will  stop  if  this 
one  cylinder  is  not  working.  When  the 
faulty  cylinder  has  been  thus  traced,  open 
the  pet  cocks,  retard  the  spark  and  turn 
the  engine  over  slowly  by  hand  until  the 
desired  vibrator  buzzes  and  note  if  the 
buzz  is  clear.  If  the  sound  is  not  clear 
and  steady  adjust  the  contact  screw  by 
turning  slightly.  If  the  spark  is  much 
more  feeble  than  that  given  by  the  other 
coils  but  there  is  no  arcing  at  the  con- 
tacts and  the  vibrator  is  adjusted  as  well 
as  possible,  the  coil  is  probably  short  cir- 
cuited and  should  be  returned  to  the  fac- 
tory. It  stands  to  reason  that  this 
method  is  not  adaptable  to  a  one  cylin- 
der engine. 

If  the  vibrator  and  coil  are  all  right, 
the  spark  plugs  are  probably  sooted. 
With  some  engines  and  some  plugs  this 
is  a  very  common  occurence  and  the  plug 
is  the  first  thing  to  be  examined.  If  the 
plug  is  clean  it  is  still  possible  that  the 
porcelain  is  cracked  internally  or  that  the 
mica  has  absorbed  oil  enough  to  throw 
a  short  across  it.  Try  a  new  plug  or  ex- 
change the  plug  from  another  cylinder. 
If  the  cylinder  still  misses  look  over  the 
cable  for  leaks  due  to  water  or  defective 
insulation. 

If  a  synchronized  jump  spark  is  used, 
Fig.  14,  the  symptoms  of  the  different 
possible  troubles  will  be  about  as  above 


with  the  exception  that  the  local  mis- 
firing can  only  be  due  to  leakage  in 
the  spark  plugs  or  spark  plug  cables  or 
to  bad  insulation  in  the  distributer  itself. 
The  latter  may  be  due  to  water  or  dirt  or 
metal  particles  and  would  not  appear  if 
the  distributer  is  kept  clean.  As  the  vi- 
brator for  all  the  cylinders  is  the  same 
one,  it  requires  considerable  attention 
since  it  has  from  two  to  six  times  the 
work  to  do  that  the  ordinary  vibrator  has 
in  the  other  systems. 

Much  of  the  trouble  with  spark  plug 
sooting  may  be  avoided  by  not  racing  the 
engine  when  idle,  as  the  high  speed 
causes  the  oil  in  the  crank  case  to  splash 
up  onto  the  cylinder  walls  and  into  the 
plug.  This  oil  is  then  carbonized  by  the 
heat  of  the  explosions,  causing  the  short 
circuits  in  the  plug  and  making  the  en- 
gine misfire. 

TIMING   AN    ENGINE. 

If  there  is  one  thing  more  than  another 
which  the  average  motor  boat  owner 
hesitates  to  tackle  it  is  timing  his  engine. 
This  is  not  the  difficult  job  that  it  is  gen- 
erally supposed  to  be  until  it  comes  to  a, 
four  cylinder,  four  cycle  engine.  The 
reason  that  the  latter  is  complicated  is 
because  there  are  so  many  marks  on  the 
flywheel  that  it  is  hard  to  distinguish 
which  is  which. 

If  the  engine  is  a  single  cylinder,  two 
cycle  affair  the  timing  is  comparatively 
easy.  The  spark  plug  is  removed  from 
the  cylinder  and  the  flywheel  turned  over 
until  the  piston  is  at  the  top  of  its  stroke 
but  has  not  gone  over  the  center.  A 
mark  is  then  made  on  the  flywheel  and 
the  timer  set  so  that  the  explosion  takes 
place  at  just  that  point  of  the  stroke.  The 
reason  for  setting  the  spark  just  before 
the  piston  goes  over  the  center  is  because 
a  charge  of  gasoline  does  not  explode  in- 
stantaneously but  requires  an  appreciable 
length  of  time;  therefore,  if  the  piston 
has  gone  over  the  center  before  the  ex- 
plosion takes  place  the  full  effect  of  the 
charge  is  lost  and  only  about  one-half  of 
the  impluse  goes  into  the  power  stroke. 
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If  the  engine  is  a  two  or  more  cylinder, 
two  cycle  machine  the  position  of  each 
piston  is  marked  on  the  fly  wheel  and  the 
timer  contacts  set  accordingly  and  the 
cylinders  explode  in  order. 

In  a  four  cycle  engine,  however,  the 
job  is  more  difficult,  as  not  only  is  the 
position  of  each  piston  marked  on  the 
flywheel  but  also  the  position  of  each  in- 
let and  exhaust  valve.  This  naturally 
makes  a  good  many  marks  on  the  fly- 
wheel and  brings  many  of  them  very 
close  together.  The  timer  is  set  in  ac- 
cordance with  the  pistons  and  the  valves 
are  set  by  changing  the  position  of  the 
cams  on  the  cam  shaft. 

Fig.  15  shows  the  different  arrange- 
ments of  the  crank  shaft  and  the  position 
of  the  pistons  which  will  show  very 
clearly  how  the  timer  should  be  set  for 
each  kind  and  size  of  engine. 

IGNITION   DOn'tS   FOR    MOTOR    BOATMEN 

Don't  try  to  start  an  engine  with  worn 
out  batteries. 

Don't  try  to  run  an  engine  with  soot 
fouled  spark  plugs. 

Don't  let  batteries  get  wet. 

Don't  run  wires  through  bilge  water. 

Don't  let  wire  connections  get  loose. 

Don't  stop  the  motor  and  leave  the 
charging  switch  in  contact. 

Don't  let  bare  wires  come  in  contact 
with  the  motor. 

Don't  let  wire  terminals  get  loose  or 
corrode. 

Don't  forget  that  85  per  cent  of  motor 
failures  are  due  to  electric  trouble. 

Don't  fool  with  the  spark  coil.  The 
vibrator  is  adjusted  at'  the  factory  and 
seldom  needs  readjustment. 

Don't  screw  the  vibrator  contact  too 
tight  or  it  will  burn  out  the  contact  points. 
Get  a  new  battery. 

Don't  expect  satisfactory  results  from 
a  poor  or  worn  out  battery. 

Don't  try  to  start  the  engine  without 
making  sure  that  the  spark  lever,  com- 
mutator or  timer  is  retarded. 


Don't  try  to  start  an  engine  without 
closing  the  switch. 

Don't  put  a  wrench  on  the  upper  nut 
on  the  spark  plug  when  the  plug  is  in  the 
engine.     You  may  ruin  the  plug. 

Don't  screw  a  spark  plug  tightly  into 
a  cylinder  when  the  latter  is  hot.  You 
may  not  be  able  to  get  it  out  when  the  en- 
gine cools  off. 

Don't  forget  to  throw  out  the  switch 
or  pull  the  button  and  put  it  in  your 
pocket  when  not  running. 

Don't  expect  the  engine  to  run  with 
loose  wire  connections,  weak  batteries, 
dirty  spark  plugs  or  poorly  insulated 
wire. 

Don't  think  it  a  waste  of  time  to  clean 
off  the  ignition  points  occasionally. 

Don't  adjust  the  carbureter  as  soon  as 
the  engine  works  badly.  Look  at  the  ig- 
nition system  first. 

Don't  pile  anything  on  the  batteries  or 
coil. 

Don't  conceal  wiring  under  the 
floor. 

Don't  have  a  leaky  battery  box  and 
don't  keep  it  in  an  exposed  place. 

Don't  use  a  single  set  of  batteries; 
series  multiple  last  longer. 

Don't  forget  the  ammeter  if  dry  cells 
are  used. 

Don't  forget  to  carry  an  extra  spark 
plug,  a  vibrator  for  your  spark  coil, 
some  extra  ignition  wire,  a  small  piece 
of  fine  emery  cloth  for  cleaning  your 
plugs,  a  fresh  set  of  battery  and  a  large 
quantity  of  common  sense  when  going 
any  distance  from  home  in  a  motor 
boat. 

From  the  foregoing  article  it  will  be 
seen  that  the  electrical  end  of  the  gaso- 
line engine  has  much  to  do  with  the 
actual  smooth  working  of  the  engine, 
and  when  a  motor  boatman  conquers  the 
electrical  part  of  his  engine  lie  may  go 
cruising  without  fear  or  favor,  provid- 
ing; of  course,  that  his  gasoline  tanks  are 
full  and  the  lubricating  oil  is  running 
right. 
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Protestors  of  the  Network 

Electric  current  for  light  and  power  is 
almost  universally  distributed  as  alternat- 
ing current.  This  current  at  a  high  vol- 
tage or  pressure  is  sent  out  from  the 
power  plant  to  distributing  points  in  the 
various  localities  served.  Here  the  cur- 
rent is  passed  through  transformers 
which  "step  down,"  that  is,  reduce  the 
voltage  sufficiently  to  make  it  safe  to  be 
used  for  household  and  ordinary  power 
purposes.  A  transformer  is  capable  of 
serving  a  group  of  customers,  the  lines 
running  out  in  all  directions  from  the  low 
voltage  winding.  All  of  these  trans- 
formers in  a  given  district  are  intercon- 
nected to  form  a  network,  both  the  low 
voltage  and  the  high  voltage  mains  which 
.are  entirely  separated  and  distinct  from 
each  other,  being  so  interconnected.  A 
network  will  then  form  the  source  of  sup- 
ply for  all  the  customers  in  the  district, 
the  transformers  dividing  the  load  among 
themselves. 

This  system  takes  advantage  of  what  is 
called  the  "diversity  factor"  of  the  cus- 
tomers' demands.  That  is  to  say,  since  the 
customers  will  never  all  demand  their 
maximum  of  current  at  the  same  time, 
the  total  capacity  of  the  interconnected 
transformers  need  not  be  as  great  as 
would  be  the  case  if  each  customer  re- 
quired an  individual  transformer  as  was 
once  common  practice. 

But  even  the  interconnected  system  has 
a  disadvantage.  In  case  of  one  trans- 
former burning  out  or  in  any  other  way 
causing  a  short  circuit  on  the  line  the  pri- 
mary fuse  on  that  particular  transformer 
is  at  once  blown,  dropping  that  unit  out  of 
the  network.  The  load  which  this  trans- 
former was  carrying  must  now  be  carried 
by  the  other  transformers.  And  in  addi- 
tion these  transformers  must  take  care  of 
what  is  called  a  "short  circuit  current" 
which  the  crippled  transformer  will  draw 
from  the  network. 

On  account  of  the  resistance  of  the 
various  cables  connecting  all  the  trans- 
formers, the  drop  on  the  line,  as  engineers 


would  say,  the  transformer  nearest  the 
disabled  one  will  now  take  up  most  of  the 
additional  load  and  its  fuse  in  turn  is 
likely  to  let  go.  Therefore,  it  is  quite 
possible  that  all  of  the  transformers  in  the 
district  will  one  after  another  blow  their 
fuses  after  the  first  one  has  been  disabled. 

This  is  one  of  the  hundred  and  one 
things  which  may  happen  to  a  distribution 
system  which  the  general  public  seldom 
takes  into  consideration  in  passing  judg- 
ment on  the  company's  service.  But  let 
it  be  remembered,  however,  that  there  are 
a  great  many  things  like  this  that  might 
happen  and  that  no  sooner  does  the  possi- 
bility arise  than  someone  must  set  to  work 
to  design  a  remedy  in  anticipation. 

In  this  case  a  remedy  has  been  devised 
which  is  called  a  network  protector,  de- 
signed by  the  Metropolitan  Engineering 
Company  of  Brooklyn,  N.  Y.  It  is  be- 
yond the  province  of  an  article  in  a  non- 
technical magazine  to  explain  the  details 
of  its  operation.  Suffice  it  to  say  that  the 
protector  is  in  itself  a  little  transformer  so 
connected  to  the  primary  and  secondary 
distributing  mains  that  it  acts  as  a  delicate 
electrical  balance.  When  everything  goes 
all  right  the  protector  plays  no  part,  but  as 
soon  as  the  transformer  to  which  it  ap- 
plies gets  into  trouble  the  protector  "gets 
busy"  and  cuts  the  transformer  out  of  the 
network  instantly,  and  by  reversing  the 
polarity  of  certain  coils  actually  gets  elec- 
trical pressures  within  the  sick  trans- 
former to  opposing  the  destructive  short; 
circuit  current  above  alluded  to  from 
rushing  into  it  out  of  the  surrounding 
network.  With  this  short  circuit  current 
killed  even  before  it  can  start  the  other 
transformers  on  the  system  can  safely 
take  on  the  work  which  the  disabled  one 
has  dropped  and  continuity  of  service  is 
preserved. 

Advantages  worthy  of  note  are  that  the 
protector  is  entirely  electrical,  positive  in 
action,  free  from  moving  parts  and  re- 
quires no  attention  or  adjustment. 
*  This  is  but  one  example  of  scores  and 
scores  of  wonderfully  designed  and  con- 
structed protective  devices  found  in  every 
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nook  and  corner  of  an  electrical  genera- 
tion and  distributing  system,  and  all  de- 
signed to  do  away  with  the  human  element 
in  every  way  possible. 

We  all  insist  on  continuous  service.  We 
are  apt,  many  of  us,  to  raise  an  outcry  if 
our  lamps  flicker  for  a  moment  or  if  for 
two  seconds  they  should  go  out  all  to- 
gether even  if  that  were  to  happen  but 
once  a  year.  But  is  it  not  well  at  the  same 
time  to  give  a  thought  to  what  might  the 
state  of  affairs  have  been  if  millions  of 
money  and  the  best  engineering  brains  of 
the  country  had  not  been  expended  in  de- 
veloping these  intricate,  automatic  devices 
which  hold  the  electric  force  in  check  and 
control  it  to  a  nicety? 


Film  Mending  Machine 

Every  moving  picture  operator  knows 
from  experience  under  what  trying  con- 
ditions a  film  sometimes  becomes  torn  or 
broken  and  how  the  film  must  be  scraped 
and  the  torn  edges  trimmed  down  evenly 
so  that  a  perfect  joint  and  perfect  regis- 
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tration    of    the    perforations    along    the 
edges  may  be  obtained  in  mending  it. 

The  invention  of  Edward  J.  Schafer, 
Seaside,  Oregon,  provides  for  a  repair- 
ing machine  attachable  to  any  rewinding 
machine  and  arranged  to  swing  out  into 
the  film's  path  when  needed.  A  trans- 
parent plate  with  a  light  under  it  clamps 
the  scraping  and  cutting  mechanism. 


Odd  Current  Distributing  Insulator 

This  illustration,  looking  something 
like  the  picture  of  an  octopus,  is  a  petti- 
coat insulator  made  so  that  wires  may  be 
connected  to  it  for  branch  circuits.  The 
insulator  has  a  threaded  top  upon  which 


OCTOPUS  INSULATOR 

may  be  placed  a  metallic  ring  having  a 
number  of  projecting  insulated  arms  to 
which  wires  are  connected  by  soldering, 
screwing  or  riveting  into  the  eyes.  A 
patent  on  the  device  has  been  granted  to 
Ernest  H.  Knutz,  Areata,  Cal. 


The  Electrician's  Stationery 
Any  man  in  the  electrical  business 
should  pay  attention  to  the  quality  of  his 
stationery  and  the  printing  of  the  same, 
for  the  character  of  an  electrician's  work- 
manship and  his  standing  are  judged  to  a 
considerable  extent  by  the  writing  ma- 
terials he  uses.  A  good  crisp  bond  paper, 
either  white  or  tinted,  of  the  regulation 
typewriter  size,  is  the  best  material  for 
practical  use. 

Heed  particularly  the  letterhead.  Here 
is  an  opening  for  originality  in  the  ar- 
rangement and  wording  of  the  printed 
matter.  Try  to  simplify  the  wording  so 
that  it  shall  be  neat  in  appearance,  concise 
and  comprehensive. 

Whatever  the  style  of  the  letterhead 
may  be,  the  envelopes  must  be  of  the  same 
paper  and  the  return  address  printed  in 
the  manner  characteristic  of  the  fetter- 
head,  though  on  a  reduced  scale. 


mo 
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Heat  Cells 

The  problem  of  converting  the  energy 
of  coal  directly  into  electricity  without  the 
intermediate  use  of  steam  engine  and 
dynamo  is  one  of  tremendous  importance. 
After  50  years  of  effort  it  has  not  been 
solved  and  may  never  be  but  the  remote 
chance  of  success  justifies  the  effort. 

Less  than  ten  per  cent  of  the  energy 
in  coal  is  converted  into  electric  or  other 
power  by  present  methods  of  burning  the 
coal  under  a  boiler.  The  loss  each  year 
amounts  to  untold  millions  of  dollars. 

As  far  back  as  1855  Becquerel  secured 
the  production  of  an  electric  current  by 
the  oxidation  of  carbon  in  melted  potas- 
sium or  sodium  nitrate.  He  used  a  plati- 
num crucible  for  one  pole  and  filled  it 
with  melted  potassium  nitrate.  The  other 
pole  was  a  carbon  rod  suspended  in  the 
nitrate.  On  heating  the  crucible  the  car- 
bon took  oxygen  from  the  nitrate  forming 
carbon  dioxide  and  developing  an  electric 
current. 

Jablochkoff  improved  this  device  by 
using  instead  of  the  expensive  platinum 
any  metal  not  attacked  by  the  molten 
nitrate.  He  also  used  a  hinged  cover  and 
collected  the  gases  evolved  for  further 
use.  Mixing  metallic  salts  with  the 
nitrate  regulated  the  voltage  and  pre- 
vented the  precipitation  of  metallic  de- 
posits on  the  negative  element. 

Riatti's  thermal  cell  was  simpler  in 
principle.  A  tank  was  filled  with  saturated 
copper  sulphate  solution  and  kept  satu- 
rated by  a  sack  of  the  crystals.  Two  cop- 
per tubes  passed  through  the  solution,  one 
near  the  top  and  the  other  near  the  bot- 
tom. A  stream  of  cold  water  circulated 
through  the  lower  tube  and  steam  through 
the  upper.  The  hot  tube  dissolved  and 
the  lower  one  received  a  deposit  of  copper 
while  a  very  steady  electric  current  was 
set  up.  This  is  one  of  the  most  interest- 
ing heat  cells  for  it  illustrates  the  cause 
of  electro-motive  force  in  any  primary 
cell.  Whenever  two  metals  of  different 
solution  tension  are  placed  in  an  acid  or 
alkaline  solution  we  have  a  primary  cell 


and  resulting  current.  This  simply  means 
that  if  one  metal,  say  zinc,  dissolves  faster 
in  the  solution  used  than  does  the  other, 
say  platinum,  a  current  will  result.  In 
Riatti's  thermal  cell  the  poles  were  made 
of  the  same  metal,  copper,  but  the  hot  one 
naturally  dissolved  faster  than  the  cold 
one.  It  is  important  to  note  here  that  the 
solution  was  saturated,  held  all  the  copper 
sulphate  it  could,  so  when  some  copper 
dissolved  from  the  hot  pipe  it  had  to  de- 
posit on  the  cold  one. 

Edison's  heat  cell  consisted  of  a  cast 
iron  vessel  closely  fitting  into  a  furnace 
and  covered  with  a  tight  lid.  In  the  lid 
were  two  openings — one  through  which  a 
carbon  rod  was  fed  and  the  other  through 
which  air  was  drawn  to  produce  a  partial 
vacuum  in  the  vessel.  Of  course  the  car- 
bon rod  was  insulated  by  a  porcelain  ring. 
The  charge  in  the  iron  vessel  was  an 
oxide  of  lead,  iron  or  copper  and  was 
kept  at  the  melting  point  by  the  heat  of 
the  furnace.  The  carbon  took  oxygen 
from  the  iron  oxide  forming  free  iron  and 
carbon  dioxide  with  the  evolution  of  an 
electric  current.  This  action  proceeded 
faster  when  the  gas  was  pumped  out  as 
fast  as  formed. 

The  most  famous  heat  cell  yet  pro- 
duced is  that  of  Jacques.  It  was  invented 
in  1896  and  excited  very  great  interest 
in  both  scientific  and  popular  circles.  In 
this  cell  an  iron  vessel  (low  carbon)  was 
suspended  in  a  furnace.  At  the  bottom 
of  the  iron  vessel  was  an  inlet  for  the 
introduction  of  a  blast  of  air.  A  rod 
of  gas  carbon  was  suspended  in  the 
iron  pot  by  an  insulating  cover.  The 
charge  of  sodium  hydroxide  in  the  pot 
was  kept  melted  by  the  heat  of  the  fur- 
nace—maintained  at  a  temperature  of 
750°  to  930°  F.  A  blast  of  air,  blown 
through  the  molten  caustic  soda  oxidized 
the  red  hot  carbon  forming  carbon  diox- 
ide which  to  some  extent  combined  with 
the  caustic  soda  forming  sodium  carbon- 
ate. The  rest  of  the  carbon  dioxide 
escaped  through  a  hole  in  the  cover.  A 
considerable  electric  current  was  set  up. 

A  battery  of  one  hundred  cells  one  and 
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a  half  by  twelve  inches  yielded  a  current 
of  sixteen  amperes  at  90  volts  for  19 
hours.  Thirty  lamps  of  sixteen  candle 
power  were  fed  by  them.  Eight  pounds 
of  carbon  were  consumed  so  Jacques 
claimed  an  efficiency  of  80  to  90  per  cent 
of  the  total  energy  in  the  carbon.  How- 
ever he  did  not  include  in  this  estimate 
the  expense  of  maintaining  the  furnace. 

It  is  generally  conceded  now  that  all 
these  cells  merely  converted  heat  into 
electricity  and  so  missed  the  point  of  the 
ideal  carbon  consuming  cell.  In  the  per- 
fect carbon  cell  the  carbon  must  pass  into 
solution  in  the  form  of  ions,  minute 
charged  particles  probably  carrying  four 
positive  charges  each  and  in  this  solution 
it  must  meet  oxygen  ions  carrying  prob- 
ably two  negative  charges.  They  will  dis- 
charge each  other  forming  carbon  dioxide 
and  yielding  nearly  all  the  electric  energy 
in  the  coal.  In  other  words,  as  Ostwald 
says,  the  carbon  and  oxygen  must  form 
the  opposite  poles  and  act  on  each  other 
through  an  intervening  electrolyte.  If 
they  act  directly  on  each  other  local  action 
results  with  no  current.  So  far  no  elec- 
trolyte has  been  found  in  which  carbon 
ionizes.  There  is  the  problem  of  the 
future. — Harry  N.  Holmes. 


Moving  Panoramic  Sign 

An  interesting  mechanical  advertising 
sign  has  been  invented  recently  by  an 
eastern  man  and  wherever  installed  at- 
tracts much  attention. 

A  stationary  automobile  stands  in  the 


foreground  which  is  provided  with  mov- 
able wheels  which  turn  continuously. 
The  background  consists  of  a  display 
belt  upon  which  pleasing  landscapes  are 
painted  with  here  and  there  an  adver- 
tising sign.  The  belt  slides  around  on 
rollers  giving  the  effect  of  the  automo- 
bile speeding  through  the  country. 

In  the  construction  of  this  device  a 
housing  is  first  erected  and  on  the  in- 
side the  display  belt  runs  on  two  verti- 
cally placed  rollers.  An  electric  motor 
connects  by  a  driving  belt  with  the  rollers. 
From  the  motor  another  driving  belt 
connects  with  a  shaft  which  runs  two 
smaller  belts  and  these  operate  the 
wheels  of  the  automobile  which  revolve 
on  their  own  axes. 

The  beauty  of  the  landscape  is  the 
chief  attraction  of  this  display  and  orig- 
inal and  interesting  advertising  signs  are 
part  of  the  plan  of  the  inventor. 


MOVING  PANORAMIC  SIGN 


Measurement  of  Water  Flow 

Several  terms  are  used — such  as 
second-foot,  miner's  inch,  and  gallons  per 
minute — to  describe  the  quantity  of  water 
flowing  in  a  stream,  the  one  selected  de- 
pending on  the  use  to  be  made  of  the 
data. 

According  to  the  United  States  Geolog- 
ical Survey  the  "second-foot"  is  in  most 
general  use  and  from  it  the  quanity  ex- 
pressed in  other  terms  may  be  obtained. 
It  is  an  abbreviation  of  cubic  foot  per 
second,  and  may  be  defined  as  the  quan- 
tity of  water  flowing  per  second  in  a 
stream  one  foot  wide  and  one  foot  deep 
at  the  rate  of  one  foot  per  second.  It 
is  a  rate  of  flow,  and  to  obtain  the  actual 
quanity  of  water  it  is  necessary  to  mul- 
tiply it  by  the  time. 

"Second-feet  per  square  mile''  is  the 
average  number  of  cubic  feet  of  water 
flowing  per  second  from  each  square 
mile  of  area  drained,  on  the  assumption 
that  the  run-off  is  distributed  uniformly 
as  regards  both  time  and  area. 

"Run-off,  depth  in  inches  on  drainage 
area,"  is  the  depth  to  which  the  drainage 
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area  would  be  covered  if  all  the  water 
flowing  from  it  in  a  given  period  were 
conserved  and  uniformly  distributed  on 
the  surface.  It  is  used  for  comparing 
run-oft  with  rainfall,  which  is  expressed 
in  depth  in  inches. 

The  "miner's  inch,"  the  unit  used  in 
connection  with  placer  mining,  also  ex- 
presses a  rate  of  flow  and  is  applied  to 
water  flowing  through  an  orifice  of  a 
given  size  with  a  given  head.  The  head 
and  size  of  the  orifice  differ  in  different 
localities,  thus  making  it  a  most  indefinite 
and  unsatisfactory  unit.  Owing  to  the 
confusion  arising  from  its  use,  it  has 
been  defined  by  law  in  several  States. 
The  California  miner's  inch  is  in  most 
common  use  in  the  United  States  and 
was  defined  by  an  act  approved  March 
23,  1901,  as  follows:  "The  standard 
miner's  inch  of  water  shall  be  equivalent 
or  equal  to  \y2  cubic  feet  of  water  per 
minute,  measured  through  any  aperture 
or  orifice." 

The  Tumbler  Boxes 

A  dealer  in  talking  machines  and 
phonograph  records  emphasized  his  ad- 
vertising argument  that  his  records  were 
entertaining,  by  a  show  window  display. 


THE  BOXES  EXECUTE  A  SUCCESSION  OF 
SOMERSAULTS 

Two  cylindrical  record  boxes  were  pro- 
vided with  round  ends  and  placed  upon 
a  table,  the  top  of  which  was  inclined. 


Passers-by  saw  these  boxes  executing  a 
succession  of  somersaults  in  a  circle  upon 
the  table  top.  The  peculiar  action  of  the 
tumbler  boxes  is  due  to  two  electro-mag- 
nets made  to  rotate  under  the  table  top 
and  to  their  attraction  for  a  soft  iron  ball 
in  each  box. 

PhotcvEIectric  Cells 

The  thermopile  and  photo-electric  or 
light  cell  have  much  in  common.  In  the 
thermopile  a  bundle  of  wires  or  strips  of 
different  metals  are  joined  at  the  ends 
and  the  two  ends  of  the  bundle  kept  at  dif- 
ferent temperatures.  This  maintains  a 
difference  of  potential  or  electrical  pres- 
sure between  the  two  ends  and  a  current 
may  be  obtained. 

In  the  light  cells  two  plates  of  metal 
or  compounds  immersed  in  a  suitable 
solution  are  so  arranged  that  one  metal 
sheet  is  in  darkness  and  the  other  exposed 
to  light.  A  current  flows  from  one  pole 
to  the  other  with  a  voltage  depending 
somewhat  on  the  substances  used. 

Becquerel,  Grove  and  Sabine  observed 
the  effect  of  light  falling  on  the  platinum 
electrodes  of  a  voltmeter,  but  Minchin 
was  the  first  to  make  a  real  photo-electric 
cell.  This  was  in  1880.  His  device  was 
exceedingly  simple.  Two  sheets  of  metal, 
possibly  tinfoil,  were  separated  by 
blotting  paper  and  so  placed  that  only  one 
plate  was  illuminated.  Minchin  exper- 
imented with  sunlight  and  the  light  from 
burning  magnesium.  By  means  of  a 
delicate  galvanometer  in  circuit  he  de- 
tected an  appreciable  current  as  a  result 
of  the  unequal  illumination. 

Fleming's  modification  was  a  natural 
developement.  Instead  of  using  two  flat 
plates,  he  made  the  cell  of  two  concentric 
cylinders  with  the  cylinder  of  blotting 
paper  between.  As  in  Minchin's  cell  the 
metal  sheets  were  immersed  in  pure 
water.  Of  course  the  inner  cylinder  was 
in  darkness  and  a  difference  in  potential 
easily  observed. 

Kitching's  cell,  invented  in  1882,  was 
more  complex.  He  used  silver  plates  for 
the  poles  and  could  of  course  have  de- 
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tected  a  current  had  they  been  placed  in 
pure  water  and  one  plate  illuminated 
strongly.  But  Kitching  varied  the  plan 
somewhat  by  coating  the  silver  plates  with 
freshly  made  silver  chloride  and  acidu- 
lating the  water  in  the  cell  with  a  little 
hydrochloric  acid.  This  proved  to  be  a 
decided  improvement,  and  when  one  plate 
received  much  more  light  than  the  other 
a  current  flowed  from  the  light  plate  to 
the  shaded  one.  In  explanation  it  may 
be  suggested  that  since  light  decomposes 
silver  chloride — as  in  photography — a 
difference  in  concentration  at  the  two 
poles  results  and  the  light  cell  then  be- 
comes a  simple  concentration  cell  setting 
up  an  electric  current  until  the  concen- 
trations at  the  poles  again  become  equal. 
Sauer's  photo-electric  cell  (1882)  and 
others  of  its  type  and  delicacy  may  prove 
of  great  value  in  weather  observations. 
A  porous  cup  containing  a  little  mercury 
in  which  dips  a  platinum  electrode  is 
set  inside  a  square  glass  vessel  which 
contains  a  solution  of  100  parts  water, 
fifteen  parts  common  salt  and  seven  parts 
copper  sulphate.  An  electrode  of  silver 
sulphide  is  hung  in  this  outer  glass  jar. 
The  whole  contrivance  is  set  in  a  box 
of  wood  or  other  opaque  material  with  a 
door  at  the  side.  When  the  box  is  dark 
a  slight  current  is  noted,  the  platinum 
being  the  positive  element.  If  now  the 
side  of  the  box  is  opened,  the  current 
increases  'in  proportion  to  the  intensity 
of  the  light.  In  fact  it  is  abnormally 
sensitive  to  a  very  slight  change  in  the 
intensity  of  light  received.  If  in  circuit 
with  a  galvanometer,  an  unrolling  band 
of  paper  and  a  tracing  pen  it  could  re- 
cord the  variations  in  sunlight  for  an 
indefinite  period.  It  is  supposed  that  the 
copper  sulphate  acting  upon  the  salt 
forms  copper  chloride,  or  cupric  chloride, 
to  be  exact.  This  is  then  reduced  to 
cuprous  chloride  by  the  mercury  and 
finally  this  cuprous  chloride  acts  upon 
the  silver  sulphide  to  form  silver  chloride. 
However,  this  last  reaction  does  not  occur 
without  the  aid  of  light,  hence  the  sensi- 


tiveness of  the  cell  to  variation  in  light. 
Another  light  cell  of  value  in  measur- 
ing candle  power  is  the  Rigollet  and  Ran- 
dall type.  The  poles  are  two  copper 
oxide  plates  immersed  in  pure  water. 
If  one  of  these  plates  receives  strong 
light  while  the  other  is  in  darkness  a 
current  of  the  order  of  millivolts  is  set 
up.  The  increase  in  electrical  pressure 
is  directly  proportional  to  the  light  up 
to  a  certain  point,  hence  it  is  possible  to 
measure  small  candle  power  by  this  de- 
vice. The  electrical  pressure  is  also  pro- 
portional to  the  number  of  cells  in  series. 
A  very  interesting  point  in  this  connec- 
tion is  that  coloring  the  copper  oxide 
plates  with  various  dyes,  such  as  eosin, 
malachite  green,  naphtol  yellow  and  other 
organic  dyes,  gives  a  notable  increase  in 
pressure  or  voltage.  Very  different  ef- 
fects are  also  observed  if  the  cell  is 
moved  along  the  spectrum  from  red  to 
violet  light. 

In  all  probability  this  suggests  the  real 
explanation  of  the  action  of  all  photo- 
electric cells.  Ultra  violet  light  whose 
waves  are  shorter  and  more  rapid  in 
vibration  than  the  visible  violet  rays  has  a 
marked  reducing  action  on  many  chemi- 
cals in  solution.  For  example,  nitrates  are 
reduced,  in  water  solution,  to  nitrites. 
Now  oxidation  or  reduction  at  either 
pole  in  any  solution  will  produce  a  cur- 
rent of  electricity,  so  the  reducing  action 
of  light  in  particular  ultra  violet  light, 
exerted  on  one  pole  only  will  just  as 
surely  produce  a  current.  Furthermore 
it  has  been  found  quite  recently  that 
some  metals  when  immersed  in  water  and 
exposed  to  strong  ultra  violet  light,  throw 
off  minute  charged  particles  in  what  is 
called  the  colloidal  condition.  This  can- 
not be  done  without  leaving  an  opposite 
and  equal  charge  on  the  metal  plates 
and  a  passage  of  electricity  to  the  other 
pole  not  so  exposed  to  the  light  results. 
Further  investigation  of  metallic  colloids 
may  add  considerable  to  our  knowledge 
of  photo-electric  cells. — Harry.  N. 
Holmes. 
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What  is  an  Electrolier? 

What  is  an  electrolier?  This  question 
may  sound  simple  inasmuch  as  it  has 
been  customary  to  call  a  chandelier  for 
holding  electric  lamps  as  distinguished 
from  a  chandelier  for  holding  gaslights, 
an  "electrolier."  Recently,  however,  vari- 
ous manufacturers  of  cut-glass  electric 
portables,  and  even  manufacturers  of 
street  lighting  standards,  have  been  call- 
ing their  products  "electroliers."  Evi- 
dently, therefore,  we  must  fall  back  on 
the  general  definition  given  in  most  dic- 
tionaries— that  an  electrolier  is  a  sup- 
port for  electric  lamps. — Electrical  Rec- 
ord. 


Flashing  Election  Returns 

On  the  night  of  the  recent  national  elec- 
tion, the  Oregon  Power  Company,  in  con- 
junction with  the  Bell  Telephone  Com- 
pany, transmitted  election  returns  to  ev- 
ery electrically  lighted  home  in  the  city 
of  Albany,  Ore.,  by  switching  the  lighting 
circuits  on  and  off  according  to  a  system 
of  flashes  as  follows :  One  dash  (five  sec- 
onds darkness)  indicating  Taft's  election  ; 
two  dashes  (two  intervals  of  darkness  of 
five  seconds  each)  indicating  Wilson's 
election;  three  dashes  (three  intervals  of 
darkness  of  five  seconds  each)  indicating 
Roosevelt's  election ;  four  dashes  indicat- 
ing result  as  doubtful.  The  Bell  Tele- 
phone received  returns  over  its  telegraph 
wires  and  transmitted  them  to  the  Oregon 
Power  Company. 


Electricity,  Brandy  and   Champagne 

It  is  reported  from  abroad  that,  fanci- 
ful as  the  idea  may  appear,  some  success 
is  attending  the  use  of  a  wireless  tele- 
graph station  to  "age"  and  clarify  wines. 

It  has  been  some  years  since  chemists 
first  conceived  the  notion  of  utilizing  the 
action  of.  electric  currents  of  high  fre- 
quency in  the  perfume  industry.  A  kind 
of  electrolysis,  not  yet  fully  explained, 
unites  and  compounds  the  diverse  es- 
sences. 


This  phenomenon  inspired  some  curi- 
ous experiments  in  France.  An  electric 
generator  of  high  frequency  was  installed 
in  the  storerooms,  warehouses  and  wine 
vaults  in  order  that  Hertzian  waves 
might  be  communicated  to  the  spaces 
about  the  bottles.  By  this  means,  it  is 
claimed,  two  widely  differing  results  are 
to  be  expected — the  aging  of  the  cognac 
and  the  drawing  out  of  the  deposit  which 
the  fermentation  process  causes  about  the 
cork.    • 


Ladder  for  Lamp  Tending 

Where  a  large  number  of  incandescent 
lamps  on  the  same  floor  and  out  of  reach 
in  fixtures  are  regularly  cleaned  it  neces- 
sitates the  lifting  about  of  a  step  ladder. 
To  transform  a  step  ladder  into  an  easily 
movable  affair,  wheels  may  be  attached 
to  metal  shoes  into  which  two  legs  of  the 


LAMP  TENDER'S  LADDEK 

ladder  set.  When  all  four  standards  of. 
the  ladder  are  on  the  floor  it  is  firm.  By 
raising  the  rear  legs  a  trifle  the  whole 
structure  can  be  pushed  about  on  the 
wheels. 


Eledrical  Securities 

By  "CONTANGO" 


As  suggested  in  the  last  issue  of  this 
magazine  further  mention  will  now  be 
made  of  some  of  the  large  consolidated 
electrical  undertakings  which  illustrate 
the  points  brought  out  in  previous  articles 
as  to  capitalization,  bonded  indebtedness, 
yield  at  the  price  at  which  you  can  pur- 
chase with  other  details  briefly  told.  Such 
organizations  present  excellent  oppor- 
tunities for  the  investor's  money  and 
while  the  object  is  not  specially  to  pass  on 
the  merits  of  the  corporations  named, 
yet  the  facts  presented  are  set  forth  as 
worthy  your  consideration.  Before  in- 
vesting your  money  in  the  securities  of  a 
company  you  will  of  course  expect  to  in- 
form yourself  on  the  financial  condition 
of  that  company — its  capitalization,  in- 
debtedness, earnings,  etc.  To  enable  you 
to  do  this  reliable  companies  issue  at 
regular  intervals  financial  statements.  It 
will  be  well  then  to  analyze  quite  care- 
fully the  few  examples  which  follow  so  as 
to  be  able  to  judge  of  others  that  may 
come  to  your  notice  from  time  to  time, 
as  this  is  precisely  the  kind  of  informa- 
tion you  should  ask  for  and  obtain  in  con- 
nection with  any  investment  of  similar 
nature  which  you  may  contemplate. 

Pennsylvania    Water,    Light   and 
Power  Company 
The    Pennsylvania    Water    &    Power 
Company  is  a  Pennsylvania  corporation, 
the  development  being  located  at  Holt- 
wood,   Pa.,  on  the   Susquehanna  River, 


about  20  miles  from  tidewater  of  Chesa- 
peake Bay.  The  company  has  in  opera- 
tion about  73,000  horsepower,  the  ulti- 
mate capacity  of  the  plant  being  estimated 
at  about  120,000  horsepower. 

The  company  owns  a  right  of  way  100 
feet  wide  and  40  miles  long  from  its  plant 
to  the  City  of  Baltimore,  carrying  six 
aluminum  transmission  lines  upon  400 
steel  towers,  ranging  in  height  from  58 
to  120  feet ;  these  towers  also  carry 
private  telephone  lines.  There  is  also  a 
handsome  substation  in  Baltimore  with  a 
capacity  of  65,000  horsepower,  with  space 
for  the  addition  of  13,000  horsepower 
when  needed.  Power  has  been  delivered 
in  large  quantities  to  the  Consolidated 
Gas  &  Electric  Light  &  Power  Company 
and  the  United  Railways  &  Electric  Com- 
pany of  Baltimore. 

The  company's  surplus  earnings  after 
paying  the  bond  interest  for  the  year 
ended  December  31,  1911,  were  $66,- 
200.  As  this  was  the  company's  first 
year  of  operation,  the  above  earnings 
may  be  considered  satisfactory.  The 
price  of  the  bonds  at  the  close  of  1912 
was  92  to  94,  which  means  a  yield  con- 
siderably better  than  five  per  cent ;  the 
price  of  the  stock  at  the  end  of  the  year 
ranged  from  69  to  71. 

United  Light  and  Railways  Company. 
The  United  Light  and  Railways  Com- 
pany was  organized  in  July,  1910,  for  the 
purpose     of     acquiring,     financing     and 


Pennsylvania  Water  &  Power  Co.  (Incorporated  January,  1910,  in  Pennsylvania) 
bonded  indebtedness 


Penna.  Water  &  Power  1st  Mtge.  Sinking  Fund  Fives,  J  &.  J. 


Authorized  Issued 

.     $12,500,000        *$7,93O,OO0 

Issued  in  S1.0C0  denominations;  bonds  may  be  registered  as  to  principal  and  mature  January 
1,  1940.  The  Sinking  Fund  Provisions,  for  the  purchase  of  bonds  at  not  over  105,  are  L916  to  1919 
$50,000  per  annum;  1920  to  1924,  $75,000  per  annum,  thereafter  $100,000  per  annum. 

CAPITALIZATION 

Authorized  Issued 

Capital  Stock  (par  100) $8,500,000  $8,495,000 

♦Including  $250,000  set  aside  to  cover  plant  extensions  during  1912. 
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operating  public  utility  properties  and  has  pany ;  Laporte  Gas  Light  Company ; 
acquired  and  now  owns  directly,  or  Cadillac  Gas  Light  Company ;  Grand 
through  ownership  of  all  or  a  very  large  Rapids,  Grand  Haven  and  Muskegon 
majority  of  the  stock,  the  following  prop-  Railway  Company,  and  the  Tri-City  Rail- 
erties :  Chattanooga  Gas  Company  ;  way  and  Light  Company.  The  last  named 
Cedar  Rapids  Gas  Light  Company ;  company  serves  Davenport,  la.,  Rock  Is- 
Cedar  Rapids  and  Marion  City  Railway  land,  Moline,  East  Moline,  111.,  and  ad- 
Company ;  Ottumwa  Gas  Light,  Heat  and  joining  towns  including  an  interurban 
Power  Company;  Fort  Dodge  Light  and  railway  between  Davenport  and  Musca- 
Power  Company;  Citizens  Railway  and  tine.  la. 
Light  Company ;  Laporte  Electric  Com-  The  United  Light  and  Railways  Com- 

capitalization                           Authorized  Outstanding 

First  Preferred  Stock,  6%  Cumulative $12,500,000  $5,000,000 

*Second  Preferred  Stock,  3%  Cumulative 5,000,000  3,000,000 

Common  Stock 12,500,000  5,287,500 

First  and  Refunding  5%  Bonds : 4,375,000 

One  year  5%  Note  due  June  10,  1913 750,000 

The  first  and  second  preferred  stocks  of  the  company  pay  quarterly  dividends  January,  April, 
July  and  October. 

*Of  the  outstanding  $3,000,000  of  second  preferred  stock,  $775,000  is  convertible  at  the  option 
of  the  owner  into  either  first  preferred  or  common  stock  of  the  company,  share  for  share,  on  October 
1,  1913.  The  remaining  $2,225,000  second  preferred  is  convertible  at  the  option  of  the  owner  into 
either  first  preferred  or  common  stock  of  the  company,  share  for  share,  on  June  15,  1915. 

The  company  has  no  floating  debt,  nor  have  any  of  the  subsidiary  companies.  The  United 
Light  &  Railways  Company  will  advance  to  the  underlying  companies,  as  needed,  the  necessary 
funds  for  extensions  and  betterments  to  property. 

The  $750,000  one  year  note  abce  mentioned  was  issued  on  account  of  purchase  price  of  a 
recently  acquired  property  and  will  be  refunded  before  due  date  from  the  cash  balances  of  the  com- 
pany or  from  the  sale  of  additional  preferred  stock. 

The  company  has  a  large  amount  of  cash  working  capital. 

ESTIMATED    EARNINGS    AND   CAPITALIZATION    STATEMENT 

For  12  Months  Ending  July  1,        July  1,  July  1,  July  1, 

1913  1914  1915  1916 

First  Preferred  Stock $5,000,000  $6,775,000  $7,000,000  $7,000,000 

Second  Preferred  Stock 3,000,000  2,225,000  2,225,000  2,225,000 

Common  Stock 5,287,500  5,537,500  5,537,500  5,537,500 

United  Light  &  Ry's  Co.  1st  5's 5,750,000  6,250,000  6,750,000  7,250,000 

Gross  Earnings $4,950,000      $5,425,000      $5,925,000      $6,425,000 

Operating  Expense,  including  taxes,  main- 
tenance, etc 2,895,000        3,165,000        3,445,000        3,705,000 

Net  Earnings $2,055,000      $2,260,000      $2,480,000      $2,720,000 

Interest  and  dividend  charges  of  subsidiary 
companies. 894,722  894,722  894,722  894,722 

Balance $1,160,278    $1,365,278        $1,585,278      $1,825,278 

Interest  on  United  Light  &  Railway  Co's 

5*s 287,500  312,500  337,500  362,500 

Balance $872,778      $1,052,778      $1,247,778      $1,462,778 

Interest  on  $750,000  1  year  note 37,500         

Balance $835,278         

Dividend  6%  on  1st  Preferred  Stock 300,000  394,875  420,000  420,6o6 

Balance $535,278         $657,903         $827,778      $1,042,778 

Dividend  3%  on  2nd  Perf erred  Stock 90,000  72,563  66,750  133,500-6% 

Balance   available   for   dividends   on   the 

common  stock,  depreciation,  etc $445,278         $585,340         $761,028         $909,278 

Equal  to 8.5%  10.5%  13.75%  16% 
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pany's  operations  as  noted  are  conducted 
in  the  States  of  Iowa,  Illinois,  Indiana, 
Michigan  and  Tennessee,  a  large  portion 
of  them,  however,  being  in  the  States  of 
Illinois  and  Iowa.  In  all  of  this  territory 
the  franchise  situation  as  a  whole  is 
stated  to  be  good,  the  majority  of  the 
rights  extending  to  1929,  1930  and  later 
dates  and  some  are  perpetual.  The  per- 
centage of  gross  earning  capacity  of 
properties  operating  under  shorter  fran- 
chises than  mentioned  is  less  than  thir- 
teen per  cent  of  the  total. 

Finally  it  may  be  mentioned  the  new 
money  requirements  are  almost  entirely 
for  extensions  and  betterments  necessi- 
tated by  the  rapid  growth  of  the  business. 

At  the  close  of  1912  the  common  stock 
was  selling  77  to  80;  the  first  preferred 
84  to  86  and  the  second  preferred  74  to  76 
which  means  a  yield  on  the  first  preferred 
of  6.97  per  cent  and  on  the  second  pre- 
ferred of  3.94  per  cent  at  the  prices  men- 
tioned. 

The  table  of  estimated  earnings  just 
set  forth  shows  that  the  estimated  earn- 
ings for  the  first  fiscal  year's  operations 
of  the  company  under  the  present  man- 
agement were  equal  to  four  times  the  in- 
terest charges  on  United  Light  and  Rail- 
ways Company  bonds — that  the  dividends 
on  the  first  preferred  stock  after  all  prior 
charges  should  have  been  earned  were 
nearly  three  times  and  that  the  dividends 
on  the  second  preferred  stock  after  all 
prior  charges  should  have  been  earned 
were  nearly  six  times,  leaving  the  balance 
of  more  than  eight  per  cent  for  the  com- 
mon stock  on  that  basis  of  estimate. 

Public  Service  Company  of  Northern 
Illinois. 
The  Public  Service  Company  of  North- 
ern Illinois  was  organized  under  the  laws 
of  Illinois  in  1911.  It  has  acquired  and 
now  owns  in  fee  all  the  properties  form- 
erly belonging  to  the  following  com- 
panies :  North  Shore  Electric  Company ; 
Economy   Light  and    Power   Company ; 


Chicago  Suburban  Light  and  Power 
Company;  Illinois  Valley  Gas  and  Elec- 
tric Company  and  the  Kankakee  Gas  and 
Electric  Company. 

The  company  operates  in  thirteen 
counties  in  the  northeastern  part  of  the 
State  of  Illinois  practically  surrounding 
Chicago,  serving  a  territory  with  a  com- 
bined population  approaching  500,000. 
The  service  rendered  includes  the  supply- 
ing of  electricity,  gas,  heating,  domestic 
water  and  the  operation  of  one  street  rail- 
way. The  territory  has  grown  rapidly 
and  is  likely  to  continue  to  grow  equally 
rapidly. 

CAPITALIZATION 

Common  Stock — 

Authorized $15,000,000 

Outstanding 9,062,500 

Six  Per  Cent  Cumulative  Preferred  Stock — 

Authorized 10,000,000 

Outstanding  as  of  Dec.  31,  1912         7,588,075 

In  considering  the  earning  power  of 
this  company  it  is  well  to  realize  that  in 
exchanging  securities  of  the  Public 
Service  Company  of  Northern  Illinois  for 
those  of  the  combined  companies  only 
$763,000  of  the  preferred  stock  was 
issued  in  exchange,  the  balance  of  the  ex- 
change of  stock  being  in  the  common, 
and  that  the  additional  preferred  stock 
issued  for  cash  was  to  provide  funds  to 
pay  for  property  acquired  and  the 
current  needs  of  the  company. 

The  amount  of  underlying  bonds  out- 
standing in  the  hands  of  the  public  has 
been  reduced  $2,012,500  in  the  period  of 
ten  months  mentioned.  At  the  close  of 
1912  the  preferred  stock  sold  from  99  to 
99^  which  being  practically  at  par  yields 
almost  exactly  six  per  cent.  The  five 
per  cent  bonds  were  quoted  at  the  close 
of  the  year  at  97  to  97^  which  means  a 
yield  of  little  better-  than  5%  per  cent. 

These  five  per  cent  coupon  bonds  of 
the  denomination  of  $1,000  dated  October 
1,  1911,  and  due  October  1,  1956,  are  re- 
deemable October  1,  1921,  or  on  any  in- 
terest payment  date  thereafter  at  1 10  and 
interest. 
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EARNINGS 

(As  Officially  Reported) 

Ten  months  ending  August  31st                                                                             1912  1911 

Gross  Earnings $2,831,682.73  $2,567,067.68 

Operating  Expenses,  including  taxes 1,726,387.84  1,680,614.26 

Net  Earnings $1,105,294.89     $    886,453.42 

Bond  Interest.  .  . 507,698.42  450,489.35 

Balance $    597,596.47    $    435,964.07 

BONDED    DEBT 

Public  Service  Company  First  and  Refunding  5's 

Issued $8,734,000.00 

In  Treasury 534,000.00 

Outstanding  in  the  hands  of  the  public $8,200,000.00 

Underlying  bonds  on  portion  of  property  (to  retire  which  a  sufficient 
amount  of  Public  Service  Company  First  and  Refunding  bonds 
are  reserved  with  the  Trustee)  outstanding  in  the  hands  of  the 
public $5,916,500.00 

SECURITY    OF    BONDS 

These  bonds  are  secured  by  a  mortgage  covering  as  a  direct  lien  all  fixed  property  now  owned 
or  hereafter  acquired  by  the  company.  The  mortgage  is  now  a  first  lien  on  that  portion  of  the  com- 
pany's properties  formerly  belonging  to  the  Illinois  Valley  Gas  &  Electric  Company,  and  to  the 
Chicago  Suburban  Light  &  Power  Company.  These  two  properties  produce  about  30  per  cent  of 
the  gross  earnings  of  the  combined  properties  acquired  by  the  company.  The  bonds  are  further 
secured  by  the  deposit  with  the  trustee  of  $3,198,000  par  value  of  underlying  bonds  as  follows: 
$2,069,000  North  Shore  Electric  Company  first  and  refunding  5's;  $222,000  North  Shore  Electric 
Company  first  mortgage  5's;  $421,000  Econom/  Light  &  Power  Company  first  mortgage  5's;  $408,000 
Kankakee  Gas  &  Electric  Company  first  and  refunding  5's,  and  $78,000  Citizens'  Gas  Company 
first  mortgage  5's.  The  first  and  refunding  bonds,  therefore,  are  not  only  a  direct  first  lien  on  prop- 
erties producing  approximately  30  per  cent  of  the  total  gross  earnings  of  the  company,  but  in  addi- 
tion share  in  the  lien  represented  by  the  deposited  bonds.     - 

Standard  Gas  and  Electric  Company.  Company,  the  well  known  public  utility 
The  Standard  Gas  and  Electric  Com-  financing  and  operating  engineers  of  Chi- 
pany  was  incorporated  April  28,  1910,  cago,  who  in  this  case  operate  the  sub- 
under  the  laws  of  the  State  of  Delaware  sidiary  companies  and  who  have  a  coun- 
and  controls  companies  located  in  Min-  try-wide  reputation  in  succesful  opera- 
nesota,  North  Dakota,  Wisconsin,  Illinois,  tion  of  properties  of  this  character. 
Iowa,  Arkansas,  Alabama,  Oklahoma,  As  showing  the  amounts  of  bonds,  pre- 
Colorado,  Montana,  Idaho,  Washington,  ferred  and  common  stock  of  the  sub- 
Oregon,  California  and  Kentucky.  The  sidiary  companies  taken  over  and  ab- 
sentee consists  of  supplying  gas,  electric  sorbed  in  the  issues  of  the  holding  corn- 
light  and  power,  steam  heat,  telephone  pany  the  table  on  the  following  page  is 
and  street  railway  service.  This  com-  interesting.  It  moreover  gives  a  very 
pany  is  controlled  by  H.  M.  Byllesby  and  good  example  of  the  methods  pursued : 

CAPITALIZATION 

Authorized       Outstanding 

Preferred  Stock,  8%  (cumulative  from  June,  1912),  Par  $50 $30,000,000        $10,977,950 

Dividends  payable  March  15th,  June  15th,  Sept.  15th  and  Dec.  15th. 
Common  Stock,  Par  $50 15,000,000  9,343,150 

BONDS 

Authorized       Outstanding 

In  this  case  there  is  a  funded  debt  of  Convertible,  Sinking  Fund, 

Gold  6's $30,000,000        $10,300,000 

These  bonds  are  dated  December  1,  1911,  and  are  due  December  1,  1926.     Subject  to  call  at 

105  and  interest,  but  convertible  at  the  option  of  the  holders  into  preferred  stock  on  the  basis  of  $110 

bonds  for  $100  of  stock. 
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HOLDINGS 


As  Of  1912 
Arkansas.  Valley  Railway,  Light  &  Power  Co.  5s. 

Consumers  Power  Co.  (of  Minn.)  5s 

Enid  Electric  &  Gas  Co.  6s 

Everett  Gas  Co.  5s 

Ft.  Smith  Light  &  Traction  Co.  5s 

Louisville  Gas  Co 

Mississippi  Valley  Gas  &  Elec.  Co 

Mobile  Electric  Co.  5s 

Muskogee  Gas  &  Electric  Co.  5s 

Northern  Idaho  &  Montana  Power  Co.  6s 

Northern  States  Power  Co 

Oklahoma  Gas  &  Electric  Co 

Olympia  Gas  Co.  5s 

Ottumwa  Railway  &  Light  Co.  5s 

San  Diego  Cons.  Gas  &  Electric  Co 

Southwestern  General  Gas  Co.  6s 

Tacoma  Gas  Co.  5s 

Tacoma  Gas  Light  Co.  5s 

Western  States  Gas  &  Electric  Co 

Sundry  Notes 


Bonds 

$3,510,000 

1,970,000 

20,000 

915,000 

150,000 


241,000 

218,000 

1,465,000 


70,000 
218,000 

528,666 
755,000 
683,000 

i'2'1',666 


Preferred 
Stock 


$439,300 
124,200 
798,700 

i, 000,000 

277,500 

541,500 

25,000 

498,200 

1,294,300 

'  234,500 


25,000 
306,800 


149,600 


Common 

Stock 
$3,499,400 

499,500 

628,400 

949,900 

99,800 

1,248,500 
864,200 
765,000 

1,000,000 
759,500 

1,150,000 

'  630,200 

2,715,000 

1,000,000 

875,500 

3,145,706 


Totals $10,864,000 


$5,714,600        $19,830,600 


At  the  close  of  1912  the  common  stock 
sold  from  22  to  22>y2  and  the  preferred  at 
50  to  SlYi,  making  the  yield  on  the  pre- 
ferred 7.92  per  cent  or  practically  the 
guaranteed  eight  per  cent. 

The  company's  earnings  in  the  first 
fiscal  year  presented  were  as  follows : 


STATEMENT    OF    EARNINGS 

Year  ended 
June  30,  1912 

Gross  Earnings $1,919,052.07 

Expenses 37,698.96 


Net  Earnings $1,881,353.11 

Interest  Charges 469,557 .  92 


Available  for  Dividends $1 ,41 1 ,795 .  19 

Preferred  Stock  Dividends.  .  .  .  684,894.72 


Surplus $    726,900.47 

By  way  of  explanation  it  may  be  said 
that  when  a  holding  company  finances 
through  a  bond  issue,  it  is  usually  secured 
by  the  deposit  of  the  securities  of  the 
subsidiary  corporations  or,  in  other 
words,  the  issue  becomes  a  collateral 
trust  mortgage.  It  is  usually  attempted 
to  determine  the  amount  of  such  bond  is- 
sues by  the  value  of  the  underlying  prop- 
erties as  applicable  to  the  securities 
actually  obtained  by  the  holding  corpo- 
ration which  in  turn  bears  direct  rela- 
tionship to  the  cost  of  acquiring  these 


securities.     Quite  obviously  such  a  proc- 
ess is  largely  a  matter  of  appraisal. 

Very  often,  however,  preferred  stocks 
will  be  the  senior  issue  of  the  holding 
company  and  more  than  in  the  case  of 
bonds,  are  inclined  to  bear  relationship 
to  the  earning  power  of  the  properties 
acquired.  These  bonds,  therefore,  under- 
lying or  second  in  security,  seldom  repre- 
sent new  capitalization  in  the  full  senre 
of  the  word,  because  they  are  usually 
devoted  to  acquiring  the  securities  of  the 
subsidiary  properties.  Their  further 
issue  is  to  provide  other  tangible  values 
acquired  by  the  company,  and  the  ade- 
quacy of  these  values  determines  the  con- 
servatism of  the  issue — the  relation  of 
tangible  and  physical  assets  to  the  mort- 
gage. And  finally  the  primary  test  of  the 
financial  success  of  any  company  is  the 
stability  of  the  underlying  bond  and  pre- 
ferred stock  issues. 

Cities  Service  Company. 
This  company  controls,  through  own- 
ership of  their  capital  stocks,  the  Denver 
Gas  and  Electric  Light  Company,  Spo- 
kane Gas  and  Fuel  Company,  Empire 
District  Electric  Company  ami  the  Brush 
Light  and  Power  Company.  It  servos  a 
growing  population  of  about  450.000 
with  light,  fuel,  and  power. 
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CAPITALIZATION 


Preferred  Stock  (  6%  Cumulative) . 
Common  Stock 


STATEMENT     OF     EARNINGS 

Gross  earnings  for  12  months  ending  September  30,  1912 

Expenses 


Authorized  Outstanding 
$30,000,000  $10,195,360 
20,000,000  5,499,430 


$1,152,252.87 
82,596.86 


Net  Earnings $1,069,656.01 

Dividends  on  Preferred  Stock - 586,932.28 


Balance  for  Common  Stock. 
Dividends  on  Common  Stock . . . 


Surplus  for  12  months 

Total  Surplus  to  September  30,  1912. 


Twelve  months  ending  Net  Earnings. 

Mar.  29,  1912 $  974,186.79 

Apr.  30,  1912 990,780.26 

May  31,  1912 1,007,640.06 

June  30,  1912 1,023,436.52 

July  31,  1912 1,040,137.51 

Aug.  31,  1912 : 1,053,225.61 

Sept.  30,  1912 1,069,656.01 


Ratio  of  net  earnings 

to  dividends  paid 

and  accrued  on 

average  amount 

of  Preferred 

Stock  outstanding 

for  the  year. 

180.00 
180.30 
180.60 
180.86 
181 . 19 
181.82 
182.25 


$482,723.73 
200,855.32 


$281,868.41 
$503,797.11 


Per  cent  earned  on 

average  amount 

of  Common 

Stock  outstanding 

for  the  year. 

8.61 


8.75 
8.81 


8.95 
9.03 


Dividends  are  paid  monthly  at  the  rate 
of  six  per  cent  per  annum  on  the  pre- 
ferred stock  and  four  per  cent  per  annum 
on  the  common  stock.  This  company  has 
paid  dividends  continuously  since  its  or- 
ganization in  September,  1910,  at  the  rate 
of  six  per  cent  on  its  preferred  stock.  On 
the  common  stock  dividends  were  paid 
at  the  rate  of  three  per  cent  per  annum 
up  to  January  1,  1912,  since  which  time 
the  common  stock  dividend  rate  has  been 
four   per   cent.      In   addition   to   paying 


these  dividends  the  company  has  accumu- 
lated a  surplus  since  its  organization  of 
$503,797.11. 

It  is  the  plan  of  the  company  to  in- 
crease the  dividends  on  the  common  stock 
one  per  cent  each  year  until  six  per  cent 
is  reached,  and  thereafter  to  pay  on  that 
issue  larger  cash  dividends  and,  in  addi- 
tion, to  distribute  annually  to  common 
stockholders  a  portion  of  the  common 
stock  of  the  company  which  is  reserved 
for  that  purpose. 


Cumulative  Preferred  Stock 


This  represents  stock  issued  and  sold 
to  the  public  on  which  payment  of  a  cer- 
tain set  rate  of  interest  is  assured.  Thus 
it  may  be  six,  seven  or  eight  per  cent,  as 
the  case  may  be,  and  after  the  set  divi- 
dend has  been  declared  and  paid  the  bal- 
ance of  the  earnings  may  be  applied  to 
dividends  on  the  common  stock,  or  if 
there  is  a  second  preferred  to  the  divi- 
dend on  that. 

The  term  "cumulative"  is  an  addi- 
tional guarantee,  in  that  it  means  that 
if  the   set   dividend   or  part   of   it   re- 


mains unpaid  in  any  year  it  has  to  be 
made  up  and  paid  in  the  next  year,  or 
in  the  first  year  in  which  the  earnings 
are  sufficient,  and  before  any  other  divi- 
dend is  paid,  whether  on  second  pre- 
ferred or  common  stock  or  anything  else. 
The  preferred  stock  does  not  of  course 
come  before  the  bonded  indebtedness  if 
there  be  any,  or  of  the  sinking  fund 
bonds  forming  a  funded  debt  which  may, 
as  in  the  case  of  the  Standard  Gas  and 
Electric  Company,  be  convertible  into 
preferred  stock. 
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Bonds  as  an  Investment 


Public  utility  company  bonds,  as  a  type 
of  investment,  combine  the  highest  de- 
gree of  security  with  a  constant  and  in- 
creasing earning  power  based  on  the  fact 
that  public  utility  companies  furnish 
services  which  are  absolutely  necessary 
to  any  modern,  civilized  community. 

Public  utility  concerns  are  not  subject 
to  the  influence  of  bad  financial  condi- 
tions, but  continue  through  periods  of 
prosperity  and  depression  to  show,  not 
only  a  constant  earning  power,  but  earn- 
ings increasing  even  in  larger  proportion 
than  the  increase  in  population. 

The  urban  population  of  the  United 
States  is  constantly  increasing  and  each 
new  inhabitant  of  a  community  means 
just  that  much  more  use  of  electricity, 
gas  and  transportation. 

The  introduction  of  public  service  com- 
missions in  the  various  states  has  also 
done  much  to  place  various  corporations 
on  a  firm  footing,  inasmuch  as  under  the 
public  service  commissions  the  corpora- 
tions are  not  heckled  by  petty  local  poli- 
ticians or  forced  to  pay  tribute  to  an  or- 
ganization under  threat  of  competition. 


The  concentration  and  control  of  the 
various  public  utility  companies  through- 
out the  country  in  the  hands  of  strong 
holding  companies  is  resulting  in  in- 
creased efficiency  and  economy.  It  is 
very  certain  that  it  will  not  be  long  before 
the  bonds  of  most  smaller  public  utility 
companies  will  be  the  underlying  securi- 
ties of  large  companies,  as  for  example  is 
the  case  with  the  companies  treated  of  in 
the  first  part  of  this  article.  Thus  the 
Kankakee  Gas  and  Electric  Company's 
bonds  are  now  a  constituent  part  of  the 
securities  of  the  Public  Service  Company 
of  Northern  Illinois. 

While  security  and  earning  power 
rightly  make  the  bonds  of  public  utility 
companies  grow  .in  favor  with  the  public, 
yet  the  yield  as  pointed  out  in  the  pre- 
ceding pages  by  several  striking  illustra- 
tions has  a  great  deal  to  do  with  it.  Pub- 
lic utility  bonds  usually  pay  five  per  cent 
and  are  brought  out  as  a  general  rule  at 
a  discount,  that  is,  below  par,  so  that  the 
investor  is  able  to  secure  returns  from 
five  to  5)4  and  at  the  same  time  know- 
that  his  money  is  conservatively  invested. 


Curious  Uses  of  the  X^ray 


Many  physicians,  especially  those  of 
France,  in  the  production  by  X-ray  pho- 
tography of  an  apparently  solid  image  of 
such  an  object  as  a  broken  bone  or  a 
foreign  substance  embedded  in  the  flesh, 
cause  the  tube  producing  the  X-rays  to 
oscillate  by  means  of  a  .cam  revolving  300 
times  per  minute. 

Two  radiographic  images  of  the  same 
object,  as  seen  from  different  points,  are 
thus  formed  on  the  viewing  screen  and  by 
means  of  shutters  electro-magnetically 
controlled  by  the  oscillating  apparatus. 
The  right  eye  sees  one  image  and  the  left 
eye  the  other,  vision  being  cut  off  while 
the  tube  is  changing  its  position.  The  re- 
sult is  that  the  image  appears  solid.  Tn 
other  words,  the  effect  is  stereoscopic. 


Among  the  achievements  of  practical 
science  is  the  development  of  a  plant  for 
radiographing  pearl  oysters  to  ascertain 
not  only  the  existence  but  the  stage  of  de- 
velopment of  the  pearls  without  killing 
the  animals  or  opening  their  shells. 

As  many  as  500  oysters  have  been  sub- 
mitted to  examination  in  one  minute, 
hundreds  of  shells  spread  on  a  tray  being 
exposed  at  one  time.  Oysters  showing  no 
pearls  are  returned  to  their  beds:  those 
showing  partially  developed  pearls  are 
sent  into  "hospital"  to  be  nursed,  while 
those  whose  pearls  are  full  grown  suffer 
the  fate  that  attends  all  things  which 
possess  something  that  man  wants.  It  is 
said  that  radiograph}'  is  not  injurious  to 
the  oysters. 


SCIENCE   EXTRACTS   FROM  FOREIGN 
JOURNALS 


Blast  Firing  with  Wireless. — In  the 
course  of  a  paper  read  before  a  London 
meeting  of  the  Association  of  Mining 
Electrical  Engineers,  Mr.  E.  Kilburn 
Scott  referred  to  the  future  possibility 
of  firing  mine  and  quarry  explosives  by 
the  wireless  methods,  thus  securing 
greater  safety  for  those  who  are  carry- 
ing on  such  work.  Shot  firing  is  a  risky 
business  at  the  best,  and  the  farther  one 
can  get  from  the  explosion  the  better 
one  is  situated  to  avoid  accident.  The 
adoption  of  wireless  methods  for  this 
kind  of  work  would  of  course  extend  the 
possible  range  of  the  firing  point  almost 
indefinitely.  The  question  is  a  most  inter- 
esting one  and  it  only  remains  to  carry 
out  the  method  in  a  practical  way. — The 
Marconigraph,  London. 

White  Light  from  the  Mercury 
Lamp. — A  German  inventor  has  suc- 
ceeded in  getting  a  very  good  white  light 
from  a  mercury  vapor  lamp,  and  should 
his  experiments  be  upheld  in  practice 
this  will  mean  a  much  wider  use"  for 
lamps  of  this  kind.  Great  results  were 
expected  from  them  at  first  on  account  of 
the  cheapness  of  the  light,  but  unfor- 
tunately the  color  of  the  light  is  very  bad 
owing  to  the  lack  of  the  red  rays.  The 
inventor,  Wolfke  of  Breslau,  now  finds 
that  the  metal  cadmium  is  excellent  for 
this  kind  of  a  lamp,  when  mixed  with  a 
small  percentage  of  mercury,  and  as  the 
cadmium  melts  at  a  low  heat,  he  is  able 
to  produce  a  vapor  lamp  which  glows 
with  a  brilliant  white  light.  This  shows 
up  objects  in  their  natural  colors  about 
as  well  as  an  arc  light,  so  that  the  new 
lamp  will  be  very  good  for  use  in  stores 
where  the  natural  colors  and  shades  of 
goods  need  to  be  well  shown  up.  Inven- 
tors have  long  been  looking  for  a  solu- 
tion of  this  problem,  as  it  is  a  most 
practical  one  from  the  fact  that  a  really 
good  lamp  would  be  soon  taken  up  by  the 
public. — Revue  Electrique,  Paris. 


The  Speaking  Incandescent  Lamp. — 
After  the  speaking  arc  which  awakened 
so  much  interest,  we  are  now  to  have  the 
speaking  incandescent  lamp,  and  this 
will  be  no  less  remarkable.  In  fact,  it  is 
found  that  a  lamp  can  be  made  to  act  as 
a  telephone  receiver,  and  to  do  this  we 
need  to  use  a  metallic  filament  such  as  an 
Osram  lamp  of  100  candle  power.  It  is 
connected  on  a  120  volt,  direct  current 
circuit,  with  the  use  of  a  self-induction 
coil.  In  shunt  on  the  lamp  is  a  conden- 
ser and  also  the  secondary  winding  of  a 
telephone  transformer.  On  the  primary 
end  of  the  transformer  is  a  five  cell 
storage  battery  and  a  microphone  trans- 
mitter. Words  spoken  into  the  trans- 
mitter are  reproduced  by  the  lamp,  thus 
giving  a  most  novel  effect.  To  explain 
this,  we  may  suppose  that  the  telephone 
currents  are  added  upon  the  direct  cur- 
rent so  a  to  give  waves  which  cause  the 
lamp  to  burn  more  or  less  brightly  ac- 
cording to  the  strength  of  the  waves. 
This  causes  small  changes  of  heat  in  the 
lamp  which  act  on  the  glass  and  the  air, 
so  that  a  sound  is  heard.  Thick  glass 
stops  the  action,  and  it  is  best  to  use  a 
500  to  1,000  candle  power  lamp  with  thin 
glass,  as  this  is  most  sensitive  and  gives 
the  best  sounds. — Cosmos,  Paris. 

Across  the  Alps  by  Electric  Auto. — 

An  enjoyable  trip  across  the  Alps  in 
an  electric  automobile  can  be  had  as 
soon  as  the  new  Swiss  scheme  is  organ- 
ized, which  will  be  before  long.  Electric 
auto-cars  are  to  make  the  25  mile  trip 
between  Airolo  and  Ulrichen  over  a  very 
picturesque  country  in  about  two  hours, 
not  counting  the  stops.  The  road  be- 
tween these  two  points  runs  in  the 
mountain  region  by  way  of  Bedretto 
Valley  and  the  Nufnen  Pass.  However, 
it  will  take  a  great  deal  of  work  to  en- 
large the  roads  and  make  them  suitable 
for  running  the  heavy  automobiles,  and  a 
bridge   will   need  to   be  built   over   the 
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Tessin  River.  The  cost  of  the  under- 
taking which  includes  roads  and  auto- 
mobile plant  will  be  about  $500,000.  It 
is  proposed  to  make  three  trips  a  day 
each  way  and  all  the  year  round  except 
when  snow  hinders  the  running  of  the 
cars. — Revue  Poly  technique,  Geneva. 

Engaging  Servants  by  Wireless. — The 
idea  of  engaging  servants  by  wireless  is 
a  new  one,  but  it  was  the  latest  expedient 
of  the  ladies  in  New  Zealand.  It  seems 
that  this  serious  domestic  problem  meets 
with  as  little  solution  in  the  antipodes 
as  in  the  home  country,  but  the  brighter 
spirits  among  the  mistresses  of  New  Zea- 
land have  cut  the  Gordian  knot  of  their 
own  difficulties  in  a  most  ingenious  way. 
News  reached  Wellington  that  the 
"Turakina"  which  was  shortly  to  arrive 
from  London,  had  on  board  between  20 
and  30  girls  willing  to  enter  the  domestic 
service.  That  was  satisfactory  as  far  as 
it  went,  but  the  demand  was  far  ahead 
of  such  a  small  supply.  When  the  vessel 
landed,  a  number  of  anxious  matrons 
were  waiting,  but  they  were  doomed  to 
disappointment,  for  the  majority  of  the 
girls  had  been  booked  long  before  the  end 
of  the  trip.  To  their  chagrin  they 
learned  that  their  more  wide  awake 
neighbors  had  sent  Marconigrams  to  the 
ship. — The  Marconigraph,  London. 

Introducing  Sewing  Machine  Motors 
in  Strasburg. — Current  for  running  sew- 
ing machines  is  sold  on  a  very  satisfac- 
tory plan  at  Strasburg,  Germany,  at 
present.  The  subscriber  uses  a  one-six- 
teenth horse  power,  three  phase  motor 
and  pays  about  60  cents  a  month  to  the 
company.  At  the  end  of  five  years  he 
owns  the  motor  and  the  wiring.  He  pays 
for  the  current  itself  at  another  rate  this 
being  about  two  cents  per  kilowatt-hour, 
and  the  motor  rent  on  the  ordinary  plan 
without  sale  is  six  cents  a  month. 
Should  this  be  not  paid,  the  company 
shuts  off  the  current.  It  is  found  that  a 
sewing  machine  motor  of  this  small  size 
does  not  cost  over  two  cents  per  day  for 


current,  and  beside,  the  work  is  done  one- 
third  faster  by  the  use  of  the  motor,  also 
a  more  regular  result  is  obtained  as  to 
the  quality  of  the  work.  Motors  are 
mounted  either  upon  the  machine  or 
underneath  and  one  German  firm  is 
bringing  out  a  new  method  for  belt 
stretching  by  a  simple  device  so  as  to  slow 
the  speed  of  the  motor,  doing  this  by  a 
foot  pedal.  A  brake  on  the  flywheel  also 
brings  the  machine  to  .  a  stop  very 
quickly. — Elektr.  Zeitschrift,  Berlin. 

Electric  Food. — We  already  referred 
to  the  remarkable  experiments  made  in 
France  by  Prof.  Bergonie  in  the  way  of 
treating  the  human  body  by  high  fre- 
quency currents.  In  this  way  he  was 
able  to  add  to  the  heat  contained  in  the 
body,  and  this  means  that  the  person 
absorbs  a  certain  amount  of  energy  and 
therefore  needs  to  take  in  less  food  in 
order  to  keep  up  the  system.  Since  then 
he  has  been  making  experiments  which 
are  almost  of  a  sensational  character. 
Using  the  current,  he  proves  conclusively 
that  he  can  supply  heat  to  the  human 
body  and  this  replaces  the  heat  which 
would  need  to  come  by  consuming  food 
or  in  reality  burning  it  in  the  human 
system.  We  will  give  an  example  in 
order  to  show  what  can  be  done.  He 
took  a  man  of  five  feet  ten  inches  in 
height  and  in  very  run  down  condition, 
as  he  weighed  only  110  pounds.  Al- 
though eating  a  great  deal  of  meat,  he 
was  quite  feeble  and  could  not  walk  300 
feet  without  needing  aid.  Naturally  he 
was  not  able  to  work,  and  was  also  very 
sensitive  to  cold.  After  a  series  of  treat- 
ments by  the  electric  bath  lasting  for  40 
minutes  each  and  corresponding  to  qui  to 
an  amount  of  heat  absorbed  each  time, 
his  weight  increased  and  he  now  weighs 
140  pounds.  He  eats  less  food  and  is 
able  to  walk  for  hours  without  fatigue. 
and  Dr.  Bergonie  states  that  he  is  almost 
in  usual  health  and  in  bright  condition. 
This  example  speaks  volumes  and  we 
may  expect  some  surprising  results  in  the 
future   from  the  new  method.      It    is   no 
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longer  to  be  doubted  that  electricity  re- 
places food  to  quite  an  extent. — Le- 
Matin,  Paris  (daily). 

"Duraluminum." — Seeing  that  alumi- 
num is  largely  used  in  the  electrical  in- 
dustries, it  will  be  of  interest  to  speak  of 
the  new  metal  known  as  "duraluminum" 
which  is  brought  out  by  A.  Wilm  of 
Berlin.  It  contains  90  per  cent  of  the 
pure  metal  and  the  rest  of  various  other 
metals,  the  exact  composition  not  being 
given  at  present,  and  it  is  claimed  to  be 
much  superior  to  the  usual  metal.  It  is 
strong  as  well  as  hard  and  when  used  as 
electric  wire  for  running  on  poles,  it  does 
not  need  to  be  handled  with  as  much 
care  to  avoid  breakage.  A  span  of  six 
miles  of  steel  wire  breaks  by  its  own 
weight,  and  of  aluminum  four  miles,  but 
the  new  metal  shows  as  high  as  1 1  miles, 
so  that  it  is  even  tougher  than  steel. 
Again,  when  used  in  300  foot  spans  the 
•new  wire  shows  the  least  amount  of  sag. 
By  a  tempering  process,  metal  pieces  can 
be  made  quite  hard  and  this  will  be  an- 
other good  point.  It  is  not  much  attacked 
by  acid  and  unlike  aluminium  it  does  not 
corrode  in  the  air.  Probably  much  of 
the  breaking  accidents  from  the  pure 
metal  are  caused  by  internal  corrosion  of 
cables. — Revue  Electrique,  Paris. 

Wireless  in  the  Balkan  War. — It  is 
said  that  the  Turkish  wireless  station  at 
Smyrna  was  destroyed  by  the  Italian 
battleship  Pisa  last  spring,  and  a  specta- 
tor states  that  as  many  as  200  shots  were 
fired.  Thus  there  is  no  wireless  post  on 
the  coast  in  the  hands  of  Turkey  at  the 
present  time  but  the  Turkish  vessels  are 
fitted  with  an  old  type  of  Marconi  appa- 
ratus. Shortly  before  the  outbreak  of 
the  war  the  government  secured  two 
portable  German  sets  and  at  once  dis- 
patched them  to  the  scene  of  war.  On 
the  other  hand,  the  Balkan  states  pro- 
vided themselves  with  a  good  number  of 
portable  stations  of  different  makes. 
The  wireless  plants  at  Athens  and  Varna, 


which  have  the  latest  Marconi  apparatus, 
are  able  to  connect  with  each  other,  and 
their  range  extends  over  all  the  scenes 
of  war.  It  is  stated  that  these  two  land 
posts  are  of  great  importance  for  the 
co-operation  of  the  land  and  naval  forces, 
seeing  that  thirteen  vessels  of  the  Greek 
Navy  have  new  types  of  wireless  appara- 
tus, and  these  are  also  mounted  on  Greek 
and  Bulgarian  merchant  steamers.  The 
posts  on  the  vessels  have  a  good  range 
and  can  make  connection  with  the  land 
stations  at  Athens  and  Varna  at  any 
time. — Electrical  Review,  London. 

Wave  Motors. —  .Millions  of  horse- 
power are  going  to  waste  which  the  sea 
could  furnish  us  if  only  some  practical 
way  of  running  a  tidal  plant  could  be 
found.  The  idea  is  in  the  air  at  present 
and  there  are  several  projects  in  hand 
which  are  likely  to  be  taken  up  before 
long.  One  of  these  is  brought  out  by 
Engineer  Pein,  of  Hamburg,  and  he  pro- 
poses to  lay  out  two  large  basins  on  the 
sea  coast  in  Schleswig-Holstein.  Two 
tidal  basins  connected  by  a  narrow  space 
are  used,  and  the  water  takes  a  swift  flow 
between  the  basins  on  somewhat  the  same 
plan  as  has  been  used  in  old  times,  but 
this  has  never  been  used  on  a  modern 
scale  and  for  running  as  large  a  plant  as 
the  5,000  horsepower  one  which  he  is 
now  designing.  Part  of  the  work  is  al- 
ready done  by  a  one  and  one-half  mile 
jetty  in  the  sea  connecting  with  Nord- 
strand  island.  The  basins  will  have  2,500 
and  1,600  acres  surface  and  the  height  of 
the  water  fall  between  them  is  four  or 
five  feet,  so  that  with  a  great  volume  of 
water  it  is  possible  to  run  a  set  of  500 
horsepower  turbines,  ten  in  number,  so 
as  to  have  5,000  horsepower.  This  is 
only  a  trial  plant,  and  should  it  succeed,  a 
much  greater  amount  of  power  can  be  ob- 
tained in  this  way  by  using  larger  basins 
and  in  greater  number,  as  the  sea  will 
give  an  unlimited  amount  of  power. — Re- 
vue Poly  technique,  Geneva. 
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Eledro  Magnetic  Velocity 

Experiments  by  Blondot  on  the  rate  of 
propagation  of  an  electro-magnetic  dis- 
turbance along  a  wire  showed,  according 
to  one  series  of  tests,  a  velocity  of  184,183 
miles  per  second,  and  according  to  an- 
other series,  in  which  the  distance  trav- 
ersed was  nearly  twice  as  great,  185,177 
miles  per  second.  The  velocity  of  light 
is  about  186,300  miles  per  second. 


•  Ele&ricity  from  the  Sea 
At  first  glance  there  seems  to  be  no 
connection  between  the  breaking  of  sea 
waves  and  the  electrical  condition  of  the 
air.  Recent  investigations,  however, 
show  that  the  shattering  of  the  waves 
and  the  scattering  of  the  spray  have  the 
effect  of  imparting  positive  electricity 
to  the  atmosphere.  Visitors  to  the  sea- 
shore experience  a  stimulation  from  the 
ozone  contained  in  the  air,  and  the  pres- 
ence of  this  is  ascribed  to  the  electrify- 
ing action  of  the  spray  from  the  breaking 
waves. 


NEW  BOOKS 

Questions  and  Answers  On  the  National 
Electrical  Code.  By  T.  S.  McLaughlin. 
New  York:  McGraw-Hill  Book  Company. 
1912.    210  pages.    Price,  $1.00. 

This  is  a  key  and  index  to  the  Na- 
tional Electrical  Code  and  classifies  and 
interprets  the  requirements  of  the  Code 
in  a  way  to  make  the  information  more 
easily  accessible  and  more  readily  under- 
stood. It  recognizes  the  Code  as  the 
established  authority,  and  undertakes  to 
explain  its  method,  purpose  and  influence. 

Motton  Picture  Work.  By  David  S.  Hulfish. 
Chicago:  American  School  of  Correspond- 
ence. 1912.  564  pages  with  278  illustra- 
tions.    Price,  $4.00. 

The  motion  picture  field  comprises  two 
industries,  the  manufacturing  and  the  ex- 
hibiting of  film  pictures.  P>oth  fields  are 
covered  in  this  volume.  "Drawings,  dia- 
grams  and   numerous   photographs   are 


used  to  present  instruction  and  aid  the 
text.  The  subject  matter  is  presented  in 
two  parts:  Part  I,  The  Optical  Lantern, 
Motion  Head  ;  Part  II,  Photography,  Mo- 
tography  or  Motion  Photography,  Motion 
Picture  Theater,  Electrical  Principles. 


Experimental  Wireless  Stations.  By  Philip 
E.  Edelman.  Minneapolis:  Philip  E.  Edel- 
man.  1912.  219  pages  with  80  illustrations. 
Price,  $2.00. 

One  of  the  main  objects  of  the  book  is 
to  provide  a  standard  design  for  so-called 
amateur  stations  which  will  take  the  place 
of  the  many  varieties  of  hit  and  miss  ap- 
paratus constructed  by  experimenters.  It 
is  intended  as  a  guide  to  a  rational,  worth- 
while study  of  the  art  and  only  matter 
which  directly  contributes  to  the  practical 
has  been  presented. 

Electricity,  Its  History  and  Development. 
By  William  A.  Durgin.  Chicago:  A.  C. 
McClurg  and  Company.  1912.  171  pages 
with  57  illustrations.     Price,  $1.00. 

This  book  is  intended  for  the  man  who 
desires  a  fair  understanding  of  present 
day  electricity,  but  who  finds  the  state- 
ments of  textbooks  and  manuals  more 
detailed  than  he  needs  and  a  bit  too  dry 
to  hold  his  interest.  It  considers  the  main 
events  in  the  development  of  electricity 
preserving  at  the  same  time  the  romance 
of  the  work  of  the  pioneers,  past  and 
present. 

Practical  Mathematics.  By  Claude  I.  Pal- 
mer. New  York:  McGraw-Hill  Company. 
1912.  136  pages  with  20  illustrations.  Price, 
Part  I,  75  cents;  Part  II,  75  cents. 

These  comprise  two  of  a  series  of 
books  which  are  the  direct  outgrowth  of 
a  course  in  practical  mathematics  given 
by  the  author  during  the  past  eight  years 
in  the  evening  classes  of  the  Armour  In- 
stitute of  Technology.  Chicago.  The 
students  in  these  classes  have  ranged  in 
age  up  to  55  years  and  have  been  for  the 
most  part  practical  men  who  have  come 
to  realize  the  need  ^\  a  knowledge  oi 
elementary  mathematics. 


From  the 
Land  of  the 
Sultan  of 
Sulu 


Jolo  is  the  southernmost  port  of  any 
size  in  the  Philippine  Islands.  The  old 
and  perhaps  most  familiar 
name  is  Sulu  (the  scene  of 
the  play  of  the  Sultan  of 
Sulu  is  supposed  to  have 
been  located  at  this  place). 
A  garrison  of  two  infantry  companies 
is  now  located  at  Jolo.  Major  George  A. 
Skinner  of  the  Medical  Corps,  United 
States  Army  is  attached  to  this  garrison 
and  as  a  subscriber  to  the  magazine  he 
writes  an  interesting  letter  concerning 
conditions  there,  and  one  which  might  be 
well  considered  by  some  of  our  American 
manufacturers.  Some  extracts  from  the 
letter  follow. 

"Through  the  advertising  columns  of 
your  magazine  I  found  an  engine  such  as 
I  have  long  wished,  the  'Baby'  gas 
engine  of  the  Elgin  Wheel  and  Engine 
Company.  I  have  one  of  these  with  me, 
an  Edison  40  ampere  hour  storage  battery 
and  a  number  of  six  volt  tungsten  lamps. 
So  we  have  the  only  electric  lighted 
house  in  the  island  of  this  group.  My  little 
outfit  has  attracted  a  great  deal  of  atten- 
tion and  I  presume  others  will  put  in 
similar  or  larger  outfits.  There  is  of 
course  no  development  along  this  line 
yet,  but  undoubtedly  there  will  be. 

"The  greatest  need  of  the  town  is  an 
ice  machine  and  when  there  is  sufficient 
interest  in  this  and  electricity  I  presume 
some  enterprising  citizens  will  construct 
a  plant  and  combine  the  commodities. 

"We  have  a  moving  picture  show, 
rather  two  of  them,  and  of  course  each 
of  these  has  its  own  engine  and  pro- 
duces its  arc  for  the  machine.  So  the 
people  are  getting  interested  in  electricity. 
I  also  have  my  Ford  car  here,  electric 
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lighted,  and  it's  better  than  a  circus  pa- 
rade when  I  take  it  out  as  I  do  from  time 
to  time.  It  is  the  first  one  that  most  of  the 
people  have  seen.  When  I  leave  it  for  a 
moment  or  so  there  is  a  crowded  street, 
for  the  people  come  from  every  direction 
to  look  at  the  strange  beast. 

"I  wish  you  might  interest  some  man- 
ufacturer to  send  out  literature  of  small 
portable  ice  machines.  They  would  sell 
like  hot  cakes  at  a  county  fair.  Such  ma- 
chines are  made,  I  know,  and  recently  I 
saw  an  extensive  description  of  them  in 
the  .SY.  Am.  Supplement  of  June  15th, 
but  unfortunately  the  article  does  not 
state  where  they  are  made  or  their  price. 
I  saw  something  about  a  German  machine 
of  this  character  that  retailed  for  about 
$75.00  that  would  make  20  or  25  lbs.  of 
ice  per  day.  Such  a  machine,  if  ^.de- 
pended upon  heat  for  its  action,  like  the 
one  described  in  the  article  referred  to, 
would  undoubtedly  find  a  large  sale 
among  the  residents  both  here  and  on  the 
isolated  plantations ;  also  on  the  small 
and  sailing  vessels  that  do  not  carry  ice 
machines.  Of  course,  here  the  Govern- 
ment maintains  an  ice  plant  of  consider- 
able size,  but  it  cannot  make  nearly 
enough  ice  to  supply  this  place  alone.  So 
the  great  need  is  a  small,  simple,  port- 
able ice  machine  such  as  I  have  sug- 
gested. 

"Maybe  you  can  hustle  up  some  battery 
maker  to  put  out  a  small  pocket  light  of 
the  storage  type.  The  little  flash  lamps 
are  fine,  but  by  the  time  we  get  the  dry 
cells  over  here  they  are  about  half  run 
down  and  the  lamp  is  out  of  business  too 
much.  If  I  had  a  small  storage  battery 
to  take  the  place  of  the  dry  cells,  I  could 
keep  it  loaded  all  the  time  and  all  ready 
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of  Trade 
With  India 


for  business.  But  'it  has  got  to  be  good, 
and  not  spill  its  contents,  and  be  fairly 
strong.  There  would  be  a  big  sale  for 
this  class  of  pocket  light.  One  with  a 
battery  capacity  of  maybe  two  to  four 
ampere-hours  at  two  to  four  volts  would 
give  great  results. 

One  of  the  subscribers  to  this  magazine 
is  Mr.  J.  K.  Kripalani  of  the  firm  of 
Gidvani  &  Co.,  Ramkrishna 
P°^s^ties  Mills,  West  Katcha,  Hy- 
derabad Sind,  India.  This 
firm  does  a  general  en- 
gineering and  contracting  business  act- 
ing also  as  agents  for  foreign  manu- 
facturers. In  a  recent  letter  he  made 
some  suggestions  for  the  development  of 
business  'relations  between  our  country 
and  his.  Over  there  they  are  very  favor- 
ably inclined  toward  American  products 
of  all  kinds,  and  especially  electrical 
goods ;  but  it  is  difficult  to  get  them.  To 
quote  from  his  letter: 

"The  field  for  general  engineering  be- 
ing vast,  as  I  told  you,  it  is  ready  for  ex- 
ploitation by  all  business  people.  The 
first  among  those  are  the  English  manu- 
facturers and  they  are  reaping  a  good  har- 
vest, first  because  they  are  helped  by  their 
own  English  Government  as  all  the  Gov- 
ernment contracts  generally  go  to  them ; 
secondly,  because  the  English  manufac- 
turers are  nearer  to  'India  than  others,, 
the  mails  being  only  fifteen  days  and  with 
other  countries  like  America  and  Ger- 
many it  takes  a  month.  The  goods  ar- 
rive within  a  month  of  order  from  Eng- 
land while  from  America  it  takes  three  to 
four  months. 

Knowing  well  that  time  means  money 
no  attempt  is  even  made  to  order  in  the 
United  States  or  Germany  for  the  most 
part.  This  is  a  very  great  handicap.  If 
by  any  means  your  government  causes  di- 
rect mail  services  between  vour  countrv 


and  ours  I  am  certain  business  would  de- 
velop to  an  undreamt  of  degree.  If  this 
cannot  be  done  then  the  only  other  alter- 
native is  to  send  floating  museums  of 
your  products  to  our  country  and  finally 
to  establish  such  museums  at  all  the  prin- 
cipal places  of  our  country  under  the  di- 
rect superintendence  of  your  consuls. 

"These  are  only  a  few  suggestions  to 
develop  real  business  between  your  coun- 
try and  ours,  for  which  I  am  very  anxious, 
for  I  feel  that  American  machinery  and 
other  goods  are  just  the  articles  most 
suited  to  our  needs. 

"Besides  the  American  manufactures 
being  very  adaptable  to  our  requirements 
we  don't  experience  much  difficulty  in  or- 
dering a  variation  in  designs  in  our  arti- 
cles, should  we  so  desire  them. 

"I  shall  be  very  glad  if  my  firm  comes 
into  more  intimate  contact  with  manufac- 
turers on  your  side  and  if  you  could  help 
it  in  any  way  I  shall  feel  much  obliged. 

"The  foremost  thing  will  be  for  me  to 
be  in  possession  of  complete  literature  on 
the  subjects  of  each  manufacturer.  The 
price  lists  and  the  discount  sheets  must 
accompany  the  catalogues.  Blocks  for  il- 
lustrating their  wares  and  advertising 
them  in  our  local  papers  should  also  be 
sent.  Cable  words  for  all  possible  en- 
quirers must  never  be  omitted  and  when 
possible  samples  should  be  sent  without 
hesitation.  If  the  articles  are  too  bulky, 
small  models  if  in  stock  may  also  accom- 
pany. 

"I  feel  this  you  can  do  very  well,  by 
making  a  special  mention  of  my  firm  in 
your  magazine  for  some  time  you  could 
bring  me  in  touch  with  most  of  your 
manufacturers.  Suggest  to  me  some  bold 
enterprising  men  who  would  take  some 
risk  and  venture  in  sending  a  few  of  their 
articles  for  donation  purposes.  All  arti- 
cles in  electrical  engineering  interest  mc." 


Hotel  Clerk — I  found  the  "Not  to  be  used 
except  in  case  of  fire"  placard  those  college  boys 
stole  out  of  the  corridor. 

Manager — Where? 

Clerk — They  had  nailed  it  over  the  coal-bin. 

The  artist  and  his  young  wife  had  just  returned 
from  their  honeymoon,  when  a  friend  dropped 
in  and  found  them  laughing  over  something. 

"What  are  you  two  laughing  over?"  said  the 
visitor. 

"O,  it  was  jolly,"  said  the  wife.  "My 
husband  painted  and  I  cooked,  and  then  we 
both  guessed  what  the  things  were  meant  for." 

The  other  day  a  dairy  company's  complaint 
clerk  was  called  to  the  telephone.  "This  is  Mrs. 
Mixin,"  she  said.  "I  want  to  know  if  your 
cows  are  contented?"  "Wha-a-at?"  asked  the 
amazed  clerk.  She  repeated  her  question.  "I 
see  that  your  rivals  advertise  that  their  cows  are 
all  contented,"  said  she.  "I  will  begin  to  take 
their  milk  unless  I  am  assured  that  your  cows 
are  all  happy."  The  clerk  begged  her  to  hold 
the  'phone  a  moment.  Then  he  went  away  and 
gnawed  a  corner  off  his  desk.  When  he  got 
his  voice  under  control  he  returned  to  the 
'phone.  "I've  just  been  looking  up  the  books, 
madam,"  said  he,  "and  I  am  happy  to  say  that 
we  have  not  received  a  complaint  from  a  single 
one  of  our  cows." 

*  *     • 
Manager — Where  is  Jones? 

Office  Boy — He  isn't  in.  His  wife  sent  him 
word  that  the  baby  was  asleep  and  he's  gone 
home  to  see  what  it  looks  like. 

*  *     * 

A  teacher  gave  her  pupils  an  exercise  to  write 
on  the  blackboard. 

In  the  midst  of  the  exercise  an  urchin  began 
to  laugh.  She  asked  him  why  he  was  laughing 
and  he  answered: 

"Joe's  put  putten  where  he  should  have 
putten  put." 

Kid — "  I  want  to  ask  you  a  question. 

Sister's  beau — "What  is  it?" 

Kid — "When  you  were  a  little  boy  and  fellers 
called  on  your  sister  did  they  ever  give  you  a 
nickel  to  go  out  and  play?'' 
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Qrcuiis 


The  traveling  salesman  had  four  minutes  in 
which  to  catch  his  train. 

"Can't  you  go  faster  than  this?"  he  asked  the 
street  car  conductor. 

"Yes,"  the  bell  ringer  answered,  "but  I  have 
to  stay  with  my  car." 

*     *     # 

"Oh,  Willie!  Willie!"  cried  a  teacher  to  a 
hopelessly  dull  pupil,  "whatever  do  you  think 
your  head  is  for?" 

"Well,"  he  replied  at  last,  "to  keep  my  collar 


"Oh,  mother,  why  are  the  men  in  the  front 
rows  baldheaded?" 

"They  bought  their  tickets  from  the  scalper, 
my  child." 

"Waitah,"  said  Colonel  Clay,  as  he  glanced 
around  the  dining  room  of  the  big  hotel,  "you  all 
kin  bring  me  a  Kentucky  breakfast." 

"And  what  is  that,  sir?"  asked  the  waiter. 

"Bring  me  a  big  steak,  a  bulldog  and  a  quart 
of  bourbon  whisky." 

"But  why  do  you  order  a  bulldog?"  asked  the 
waiter. 

"To  eat  the  steak,  suh," [replied  the  colonel. 

*  *     * 
She — "If  you  could  have  only  one  wish,  what 

would  it  be?" 

He — "It  would  be  that — that — Oh,  if  I  only 
dared  to  tell  you  what  it  would  be." 

She — "Well,  go  on.  Why  do  you  suppose 
I  brought  up  the  wishing  subject?" 

#  *     * 
Never  ask  leading  questions  when  examining 

your  pupils.  Do  not  hint  at  the  answers. 
Make  the  learner  find  them  unassisted." 

This  is  how  the  young  lady  teaching  Greek 
history  obeyed  the  rule. 

"Willie,  who  dragged  whom  how  many  times 
around  the  walls  of  what?" 

A  teacher  in  a  lower  grade  was  instructing 
her  pupils  in  the  use  of  a  hyphen.  Among  the 
examples  given  by  the  children  was  the  word 
bird-cage.  "That's  right,"  encouragingly  re- 
marked the  teacher.  "Now,  Pauk  tell  me  why 
we  put  a  hyphen  in  bird-cage?"  "It's  for  the 
bird  to  sit  on,"  was  the  startling  rejoinder." 
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ACCORDING  TO   PRESS    REPORTS    MEN   OF   THE    FUTURE   WILL   CHOOSE  THEIR    WIVES 

BY  THE   AID   OF   ELECTRICITY.     WITH  THE  AID   OF   THE    LOVE  TESTER 

SWEETHEARTS    WILL    BE    ABLE    TO  TELL  WHETHER    THEY 

ARE  REALLY  FITTED  FOR  ONE  ANOTHER  OR  NOT 


IT  IS  HIGHLY  PROBABLE  THAT  THE  PERSON 
WHO  DID  THE  ABOVE  STATING  IS  NONE  OTHER 
THAU  THA T  RENOWNED  SC/ENTIS T-  HON- 
J.J.  BUG  HOUSE 


Jo  grow tfmi  oN 
BtiLifino  enus- 

PVT  THE  CHILD 
WIRE  OH  THE 
BALI*  %  FEEO 
HlW  RAW 
WBR6E 


POSSIBLY  ONE  OF  THE  TESTS 
WO  UL  P   $E  THIS  -  IF  HE  COOL  D ' 
STANP  THIS  HE  COOL  p 
STAND   ANYTHING 


ITWDSNT STATED  WHETHER  OR  NOT  THE  MACHINE 
WILL  BE  EqUIPpEO  TO  POOS  T  THE  LOVE  LORN  flS- 
PlRHNTS  DOWN  THE  FRONT  STEPS  INCASE  THEf 
FAIL  TO  HE  ft SURE  t/P  TO  THE  REquiRED 
"STANDARD  -  BUT  WE  PRESUME  IT 
WILL, 


fVEAl  IF  THE  MACHINE  GIVES  ITS  CONSENT FfflHER  W 

TflKt  AN  UNSCIENTIFIC  VIEW  OF  THE  CRSe 


Warning  to  Motor  Speeders 

Motorists  who  exceed  the  speed  laws 
are  to  advertise  the  fact  for  the  benefit  of 
public  and  police,  if  the  voters  of  Los 
Angeles  pass  an  ordinance  for  which 
initiative  petitions  are  now  being  circu- 
lated. The  proposed  law  will  make  it 
compulsory  for  all  motor  driven  vehicles 
to  carry  an  electrical  speed  indicating  de- 
vice, which  is  equipped  with  three  lights 
placed  one  above  the  other.  This  triple 
lamp  is  set  on  the  hood  of  the  car  or  over 


while  for  speed  above  that  he  must  re- 
ceive a  straight  jail  sentence. 

The  mechanism  of  the  device  is  very 
clearly  indicated  in  the  series  of  photo- 
graphs, the  governor  being  connected 
with  the  speedometer  shaft  which  as  it 
whirls  faster  and  faster,  throws  the 
current  on  the  white  the  green  and  the 
red  lamps  and  finally  on  combinations 
of  the  three,  registering  different  speeds 
up  to  60  miles  an  hour.  Going  ten  to  fif- 
teen miles  an  hour  a  white  light  is 
flashed;   from   15   to  20,  a  green  light; 


CASING   FOR  THE   GOVERNOR 


THE  GOVERNING  MECHANISM 


TRIPLE    LAMP    TO    BE    MOUNTED 
ON  THE  CAP.   HOOD 


the  handle  bars  of  a  motor  cycle  and  as 
the  speed  progresses,  a  variety  of  colored 
light  combinations  are  shown.  In  this 
way,  an  observer  can  tell  whether  the 
vehicle  approaching  him  at  night  is  going 
at  the  legal  speed  or  is  breaking  the 
regulations,  and  if  so  to  what  extent. 
The  latter  is  an  important  point,  for 
when  a  culprit  is  brought  before  the 
judge,  he  may  escape  with  a  fine  if  he 
is  not  going  more  than  30  miles  an  hour, 

1 


from  20  to  25,  a  red  light ;  from  25  to  30 
a  red  and  white,  and  so  on.  The  lights 
show  from  in  front  and  from  both  sides 
through  a  2y2  inch  pane,  while  from  the 
rear,  visible  from  the  chauffeur's  seat, 
they  show  as  little  points  of  light.  The 
rear  lights  thus  serve  to  warn  the  driver 
if  he  inadvertantly  exceeds  the  speed 
limits,  which  vary  in  different  parts  of 
town  and  in  the  country.  Of  course  it 
is  necessary  to  provide  for  a  system  of 
130 
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sealing  and  locking  the  case  containing 
the  mechanism  and  this  should  be  done 
by  a  city  official,  who  should  also  test 
the  device  at  certain  intervals  to  see  that 
it  is  working  properly.  Any  tampering 
with  the  seal  or  mechanism  should  be 
punishable  by  law. 


An  Office  Convenience 

There  is  no  more  reason  to-day  for  the 
use  of  the  old  fashioned  stick  of  sealing 
wax  and  flame  than  there  is  for  the  wax 
candle  or  kerosene  lamp.  The  electrical 
wax  melter  and  dropper  is  one  of  the  most 
useful  productions  in  the  line  of  office 
conveniences.  The  apparatus  consists  of 
a  melting  pot  to  hold  the  wax  and  this  is 


attached  to  an  electrical  heating  device 
that  offers  sufficient  resistance  when  the 
current  passes  through  to  generate 
enough  heat  to  melt  the  wax.  The 
operator  by  the  pressure  of  a  finger  can 
release  the  molten  sealer  in  as  small  or  as, 
great  quantities  as  may  be  expedient. 


Battery  Wound  Clock 

A     clock     that,  needs    attention     not 
oftener  than  once  a  year  and  perhaps  at 


WAX  MELTER  AND  DROPPER 


THE  'WORKS"  OF  A    BATTERY  WOUND  CLOCK 

longer  periods  is  to  be  had  in  the  self- 
winding clock  which  obtains  its  energy 
from  electric  current.  In  the  picture  the 
interior  of  the  American  clock  of  this 
type  is  shown  with  two  dry  cells  to  supply 
current.  The  clock  is  run  by  the  action 
of  a  weight  at  the  end  of  a  lever  arm 
attached  to  the  clock  mechanism.  When 
gravity  carries  this  weighted  arm  to  a 
certain  point  in  its  downward  travel,  a 
contact  is  closed  which  allows  the  bat- 
teries to  energize  an  electro-magnet.  The 
armature  of  the  magnet  almost  instantly 
raises  the  weight  to  its  upper  position 
ready  to  again  turn  the  wheels.  The 
weight  is  lifted  practically  once  every 
minute.  This  frequent  rewinding  keeps 
the  same  pressure  upon  the  clock  train 
all  the  time,  making  it  a  good  timekeepei 
The  batteries  need  renewing  once  a  year. 
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Taking  the  Motor  to  the  Work 

One  of  the  most  decided  advantages 
of  the  electric  motor  is  in  being  able  to 
take  it,  with  the  machine  it  drives,  to  the 
work. 

In  the  illustration  a  motor  is  shown 
mounted  upon  a  light  cart  and  connected 
by  a  belt  to  an  emery  grinder.  The  mo- 
tor and  emery  wheel  are  arranged  upon 
a  swivel  so  that  the  grinding  wheel  may 


poor  fitting  of  the  blocks,  the  shaping  of 
these  blocks  being  done  with  an  ordinary 
hand  hatchet.  A  portable  circular  saw 
operated  by  a  motor  now  replaces  the 
hatchet,  with  the  result  that  saw  fitted 
blocks  make  a  more  solid  and  lasting 
roadway. 


BRINGING   THE   MOTOR.  TO  THE   WORK 


be  played  upon  the  work.  A  single  work- 
man can  thus  take  care  of  castings  that 
would  require  the  services  of  several  men 
to  handle  if  they  had  to  be  carried  to 
grinding  machines. 

An  unusual  application  of  placing  the 
motor  close  to  the  work  is  found  in  some 
storage  battery  trucks  in  which  the  motor 
is  built  into  the  hub  of  the  drive  wheel 
as  shown,  thus  doing  away  with  the  usual 
mechanical  transmission. 

The  large  number  of  bad  spots  in 
wooden  block  street  pavement  are  due  to 


Automobile  Electric  Starter 

Cranking  up  is  labor  that  every  auto- 
mobilist  would  like  to  avoid.  The  Gray 
&  Davis  electric  motor  starter  here  illus- 
trated will  do  this  by  simply  pressing  the 
foot  upon  a  pedal.  This  motor,  which 
is  especially  built  for  starting  a  gasoline 
engine,  connects  by  gears  with  the  engine 
flywheel  and  each  time  the  motor  is  used 
it  keeps  turning  until  the  engine  picks 
up.  The  motor  then  automatically 
ceases  to  operate. 
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It  has  shown  its  strength  on  test  by 
turning  a  six  cylinder  engine  for  an 
hour  and  a  half.  One  feature  of  the 
equipment  is  the  absence  of  any  drag 
upon  the  engine  after  the  motor  has  per- 


a  short  handle.  The  wires  from  the 
lighting  circuit  pass  down  through  the 
handle  and  connect  with  the  resistance 
wires  inside  the  heater.  When  current  is 
turned  on  the  latter  is  brought  quickly  to 
a  high  temperature.  This  device  is 
plunged  into  the  glass  container  for  the 


formed  its  labor.  Another  feature  is 
the  absence  of  hand  operated  switches, 
the  control  of  the  starting  operation  be- 
ing obtained  by  pedal  action. 

One  of  the  greatest  advantages  of  this 
system  is  safety.  If  the  automobile 
should  become  stalled  on  a  railroad 
crossing  or  in  some  traffic  congested 
street,  the  motor  may  be  applied  to  the 
engine  and  will  propel  the  car  until  the 
engine  picks  up. 

The  motor  is  operated  from  a  six  volt 
battery,  the  same  one  that  is  used  for 
ignition  and  according  to  investigations 
the  average  time  during  which  it  really 
takes  current  from  the  battery  amounts 
to  a  total  of  not  more  than  24  hours 
a  year. 

Instrument  Sterilizer 

The  progressive  surgeon  or  dentist  is 
alive  to  the  advantage  of  creating  a 
favorable  impression  upon  his  patient. 
Most  people  nowadays  know  more  or  less 
about  germs  and  of  the  necessity  of  abso- 
lutely antiseptic  conditions.  Therefore, 
if  the  dentist  or  surgeon  can  sterilize  his 
instruments  in  full  view  of  the  patient  the 
latter  is  put  in  a  better  frame  of  mind. 

The  use  of  the  Monarch  sterilizer  fur- 
nishes an  example  to  illustrate  this  point. 
The  instrument  is  a  little  metal  affair 
composed  of  a  cylindrical  heating  unit  on 


DENTISTS'  INSTRUMENT  STERILIZER 

instruments  right  in  front  of  the  patient 
and  he  can  see  the  water  steam  and  even 
boil. 


Collapsible  Electric  Light  Holder 
and  Stand 

A  lamp  which  the  traveling  man  and 
tourist  will  appreciate  has  been  patented 
by  Jefferson  F.  Pierce,  Tampa,  Florida. 
It  consists  of  an  electric  light  bulb  and 


COLLAPSIBLE   LAMP   HOLDER 


socket  upon  pivoted  arms  fastened  to  a 
concave  base  and  so  constructed  that 
when  collapsed  the  lamp,  shade  and  anus 
nest  within  the  base.  The  devise  thus 
occupies  little  space  in  a  trunk  or  trav- 
eling bag. 
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Air  Humidifier  for  Mines 

That  miners  may  work  with  greater 
safety  to  life  and  health  the  United 
States  Bureau  of  Mines  at  its  Pittsburgh 


fan  blades  on  the  back  part  of  the  wheel. 
It  is  held  that  the  diffusion  vanes 
cause  the  air  to  be  discharged  in  the 
form  of  a  cylinder  whose  axis  is  coinci- 
dent  with   the    fan   shaft   and  the  mist 


AIR  HUMIDIFIER  FOR  MINES 

station  recently  tested  a  big  motor 
driven  air  humidifier  for  throwing  into 
the  air  myriads  of  tiny  particles  of 
water.  It  was  designed  by  one  of  the 
engineers  of  the  Bureau. 

The  humidifier  consists  of  a  hollow 
wheel  mounted  upon  the  shaft  of  an 
electric  motor,  the  wheel  being  provided 
at  its  periphery  with  spray  nozzles  and 
at  its  hub  with  an  opening  for  the  ad- 
mission of  water,  while  on  its  back  are 
arranged  a  series  of  fan  blades. 

It  will  be  noted  that  the  back  and  rim 
of  the  wheel  are  enclosed  in  a  steel  hous- 
ing that  serves  as  a  casing  for  the  fan 
and  as  a  support  for  the- air  diffusing 
vanes  as  well  as  a  shield  for  the  revolv- 
ing parts.  When  the  wheel  is  rotated  at 
normal  speed  by  the  electric  motor  and 
water  is  admitted  under  practically  no 
pressure  to  the  opening  in  the  hub,  the, 
centrifugal  force  developed  at  the  noz- 
zles in  the  wheel's  periphery  gives  to  the 
water  a  hydraulic  pressure  of  more  than 
200  pounds  per  square  inch.  This  pres- 
sure drives  the  water  through  the  noz- 
zles in  the  form  of  a  fine  spray  which  is 
carried  away  by  the  blast  of  air  from  the 


produced    is    extremely    fine.      There    is 
practically  no  dripping  of  solid  water. 


Heats  Water  as  Used 

A  little  electric  water  heater  made  so 
that  it  is  a  part  of  the  faucet  causes  us  to 
say,  "W  hat 
next?"  F  o  r 
cold  water, 
turn  on  the 
faucet;  for  hot 
water  turn  on 
the  faucet,  then 
turn  the  switch. 

Upon  the  in- 
s  i  d  e  of  the 
Sterling  heater 
is  a  coil  of  wire 
in  a  porcelain 
cup  through 
which  the 
water  flows. 
Electric  cur- 
rent heats  this 
wire  which  im-  water  heater, 

parts  its  heat  to  the  water.  No  more 
water  is  heated  than  .is  actually  used  and 
the  heat  shuts  off  with  the  water. 
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Coin  Operated  Photographing 
Machine 

A  recent  French,  coin  operated,  photo- 
graphing machine  is  operated  entirely  by 
electricity,  producing  instead  of  the  old 
tintype,  a  handsome  portrait  on  a  platino 
bromide  postal  card,  so  that  it  is  likely  to 


COIN  OPERATED  PHOTOGRAPHING   MACHINE 

prove  a  favorite  with  the  public.  The 
sitter  drops  in  the  coin  and  then  a  bril- 
liant flash  of  light  comes  on  so  as  to  take 
a  practically  instantaneous  portrait.  The 
card  is  put  through  different  chemical 
baths  in  a  closed  vessel  or  dish,  each  of 
the  solutions  being  held  in  upper  contain- 
ing vessels  and  fed  down  by  an  electric 
valve  which  measures  off  the  right 
amount  in  a  small  glass  bulb  and  then 
feeds  it  into  the  dish.  Water  for  washing 
the  print  is  let  into  the  dish  in  the  same 
way,  the  dish  being  automatically  filled 
and  emptied  by  the  electric  valves.  Then 
the   card   drops   into   an   electric  motor 


driven  centrifugal  dryer  which  dries  it  in 
fifteen  seconds  and  it  is  then  delivered  to 
the  sitter.  A  circular  switch  with  an  arm 
going  around  a  contact  disk  is  used  to 
operate  all  the  electric  circuits  in  turn, 
the  arm  being  driven  by  a  small  motor. 
The  machine  finishes  the  picture  in  Ay2 
minutes  and  is  a  marvel  of  ingenious 
work. 


Vibrating  Rectifier 

For  charging  the  small  three  cell 
storage  batteries  used  for  ignition  and 
lighting  purposes  on  automobiles  a 
new  type  of  alternating  current  rectifier 
has  been  developed  by  the  Westinghouse 
company.  It  is  not  intended,  however,  to 
charge  the  large  batteries  for  electric 
vehicles. 

It  operates  on  the  vibrating  principle 
not  hitherto  extensively  employed  for 
changing  alternating  to  direct  current.  A 
technical  description  of  the  working  of 
the  apparatus  is  not  possible  here.  It  is 
sufficient  to  say  that  the  device  is  very 


VIBRATING    RECTIFIER 


compact  in  size  and  to  charge  a  battery  all 
that  is  required  is  to  connect  the  attach- 
ment plug  to  a  lamp  socket  and  the  lower 
binding  posts  to  the  battery. 

No  care  need  be  taken  as  to  which  pole 
of  the  battery  is  connected  to  which  bind- 
ing post,  as  it  is  immaterial.  Should  the 
supply  circuit  he  "interrupted  temporarily 
the  rectifier  will  start  again  as  soon  as 
power  is  restored  to  the  line. 
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Spray  Bottle  Warmer 

Art  example  of  one  of  the  services  that 
electricity  performs  for  the  dentist  is 
illustrated  in  the  accompanying  picture  of 
the  Shoenberg  spray  bottle  warmer.    The 


Hanging  the  Bread   on  the  Toaster 

There  is  a  new  electric  toaster  on  the 
market,  known  as  the  Monarch,  which 
embodies  a  very  simple  method  for  hold- 
ing the  bread  in  place.     Four  little  pins 


SPRAY  BOTTLE  WARMER   FOR   DENTISTS 

neat  case  encloses  electric  lamps  which 
furnish  the  heat.  Besides  the  two  spray 
bottles  there  is  room  for  a  water  glass. 


or  brads,  two  on  each  side  of  the  upright 
frame,  hold  the  slices  in  place.  Two  slices 
should  be  toasted  at  a  time,  as  the  heat  is 
then  more  confined  and  the  toasting  done 
more  evenly  and  quickly.  The  heating 
wires  are  mounted  on  suitable  insulators 
inside  the  frame  and  glow  red  hot  under 
the  influence  of  the  current. 


Cord   Adjuster 

The  accompanying  illustration  shows 
the  Ideal  cord  adjuster  which  relieves  the 
drop  cord  of  wear.  The  adjusting  cord 
is  fastened  to  the  socket  and  extends,  to 
the  ceiling  and  is  run  through  a  slotted 
porcelain  cleat.  The  end  of  the  cord  is 
weighted  with  an  iron  ball  which  is  just 
heavy  enough  to  keep  the  lamp  and  shade 
in  place  and  in  whatever  position  desired. 
The  lamp  can  be  pushed  up  or  down  with 
one  hand  without  interfering  with  any 
work  the  operator  is  doing,  and  the  lamp 
will  stay  in  just  that  position.  The  ad- 
justing cord  is  fastened  to  the  socket  by 
either  a  collar  or  a  knot  in  the  cord  under 
the  bushing. 
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ADJUSTER   WHICH   RELIEVES   THE   DKOP   CORD 
OF   WEAK 
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New  York's  Grand  Central  Terminal 

By  FRANK   PARKER  STOCKBRIDGE 


Why  not  call  New  York's  new  Grand 
Central  terminal  the  "Electric  Station?" 
There  is  everything  to  justify  it.  There 
is  not  another  railroad  terminal  in  the 
world,  and  the  Grand  Central  is  the  very 
latest  and  finest  of  its  kind,  where  elec- 
tricity is  put  to  so  many  uses.  Electricity 
was  but  an  infant  in  the  old  Grand  Cen- 
tral station  nine  years  ago.  Since  then  it 
has  grown  into  the  giant  that  dominates 
everything,  does  even-thing.  From  snak- 
ing the  heavy  trains  in  and  out  to  wash- 
ing the  dishes  in  the  kitchen,  electricity 
does  it  all.  Gas  has  been  eliminated  en- 
tirely, even  for  the  purposes  of  cooking. 
The  current  has  been  made  to  do  many 
new  and  novel  things  in  such  an  emi- 
nently practical  way  that  the  telling  of 
them  is  worth  while. 

Electricity  starts  to  work  away  down 
under  the  terminal,  where  a  "sum])" 
pump  automatically  removes  such  water 
as  may  collect  below  the  sewer  line. 

The  incoming  and  outgoing  trains  are 
drawn  by  electric  locomotives.  All  the 
switches  and  signals  are  operated  elec- 
trically, and  the  signals  are  lighted  by  the 
same  current. 

Announcement  of  the  departure  and 
arrival  of  trains  is  made  at  30  different 
points  through  the  new  application  of  an 
old  principle  in  electricity. 

Drinking  water  for  the  terminal  is 
purified  by  a  jump  spark. 
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Freight  elevators,  baggage  trucks, 
fans,  ventilators  and  the  usual  office 
equipment  are  all  electric.  So  are  the 
clocks. 

The  electric  current  is  used  in  copying- 
blue  prints  and  its  helps  to  test  concrete. 

Incandescent  and  flaming  arc  lamps 
furnish  the  light. 

An  electric  pump  forces  hot  water 
through  the  radiators  that  heat  the  build- 
ings. Cars  standing  on  the  tracks  are 
heated  by  steam  during  the  winter,  but  in 
case  of  emergency  they  can  be  heated  by 
electricity  as  well. 

During  the  better  part  of  the  year  the 
current  that  does  the  many  and  manifold 
things  about  the  terminal  is  generated  at 
Port  Morris,  the  main  station.  Current 
at  11. COO  volts  is  carried  from  that  point 
down  to  the  substation  at  Fiftieth  Street, 
where  the  alternating-  current  is  trans- 
formed by  rotary  converters  to  a  direct 
current.  A  second  method  of  obtaining 
power  is  by  generating  the  current  with 
steam  driven  turbines  at  Fiftieth  Streel 
This  is  done  during  the  cold  months, 
when  the  exhaust  from  the  turbines  is 
used  Ei  n"  heating  purposes. 

Probably  the  most  interesting  feature 
of  the  electrical  equipment  to  the  layman 
is  the  manner  in  which  the  departure  and 
arrival  of  trains  is  announced  tin- 
out  every  part  <^  the  terminal  reserved 
for  the  use  ^\  patron-  o\  the  road. 
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of  those  who  have  followed  the  directions 
of  the  voice  seemingly  coming  from  the 
wall  are  under  the  impression  that  the 
contrivance  is  a  combination  of  telephone 
and  megaphone.  It  is  neither,  but  some- 
thing different  from  anything  in  use  for 
the  same  purpose  anywhere  else  in  the 
world.  The  marvelous  results  obtained 
by  the  operation  of  the  announcer  are 
achieved  through  the  new  application  of 
an  old  principle  in  electricity. 

The  announcer  consists,  first,  of  a 
mouthpiece  similar  in  appearance  to  the 
ordinary  telephone  transmitter.  But  it 
differs  vastly  from  the  telephone  trans- 
mitter in  the  important  particular  that  it 
contains  no  induction  coil.  The  trans- 
mitter also  is  unlike  anything  else  of  the 
kind  in  he  fact  that  it  is  surrounded  by  a 
water  jacket,  through  which  a  tiny  stream 
of  cold  water  flows  constantly,  cooling 
the  carbon,  which  would  otherwise  be- 
come packed  with  the  heat  of  the  heavy 
current  employed  for  operation.  The 
transmitter  is  cooled  in  the  same  way  in 
which  the  cylinders  of  an  internal  com- 
bustion engine  are  kept  from  heating. 

This  cooling  of  the  carbon  in  the  trans- 
mitter is  made  necessary  by  the  fact  that 
a  current  of  110  volts  is  used  in  operat- 
ing the  announcer.  The  ordinary  tele- 
phone requires  only  a  small  fraction  of 
this  amount  of  voltage,  and  the  current 
passing  through  it  is  correspondingly 
small.  But  it  is  through  the  employment 
of  the  heavy  voltage  that  the  remarkable 
results  are  obtained.  The  voltage  is  so 
equalized  and  the  circuits  so  balanced  on 
the  Wheatstone  principle  that  the  sound 
of  the  human  voice  is  intensified  many 
times.  And  there  is  no  limit  to  the  num- 
ber of  points  to  which  wires  may  be  run 
for  the  transmission  of  sound  from  the 
central  point. 

In  the  main  waiting  room  of  the 
terminal,  in  the  smoking  room,  in  the 
room  reserved  for  women  and  on  the  con- 
courses a  scries  of  horns,  all  resembling 
the  phonograph  horn,  arc  in  position 
against  the  walls.  These  horns  are  con- 
nected with  the  central   station.     When 


the  operator  is  ready  to  announce  the  de- 
parture of  trains  he  simply  steps  to  the 
transmitter  and  speaks  into  it  in  an  or- 
dinary tone.  Simultaneously  there  is 
heard  throughout  the  terminal  a  giant 
voice  telling  all  about  the  trains  that  are 
about  to  depart.  Some  30  horns  are  in 
use  at  the  present  time  and  more  will  be 
added  as  necessity  requires. 

What  is  of  almost  equal  interest  is  the 
manner  in  which  the  drinking  water 
distributed  through  the  terminal  and 
offices  of  the  company  is  purified.  Xot 
only  is  the  water  plant  run  by  electricity, 
but  every  impurity  in  the  water  is  killed 
absolutely  by  the  employment  of  an  elec- 
tric spark.  The  layman  would  say,  after 
seeing  the  plant  in  operation,  that  the 
water  was  so  purified  and  vitalized  by 
means  of  the  electric  spark  that  its  prop- 
erties as  a  life  giving  fluid  were  vastly 
enhanced. 

The  water  purifying  plant  is  situated 
on  the  fourth  floor  of  the  main  office 
building.  Ordinary  city  water  enter:; 
through  a  main  feed  pipe  and  runs  to  a 
pressure  tank.  Thence  it  is  forced 
through  sixteen  stone  filters  fastened  to 
the  rear  wall.  From  these  filters  the 
water  goes  to  the  purifying  outfit.  The 
contractors  who  are  erecting  the  termi- 
nal, and  whose  operation  extend  all  over 
the  country,  say  it  is  the  first  water 
purifying  plant  of  its  kind  they  have  ever 
installed. 

Actual  purification  of  the  water  is 
accomplished  when  the  current  is  turned 
on  in  a  series  of  cells,  somewhat  longer 
and  of  about  the  same  diameter  of  the_ 
ordinal-}-  dry  battery.  The  cells  are  set 
up  in  batteries  of  twelve  each  and  there 
arc  three  Mich  batteries  in  operation,  the 
whole  being  enclosed  in  a  wooden  box 
with  a  door  in  front.  Inside  o\  each  cell 
there  are  two  electrodes,  set  far  enough 
apart  to  produce  a  jump  spark.  Teh 
thousand  volts  are  used  to  make  the 
spark,  though  the  amperage  is  very  low. 

When  the  door  *•>(  the  box  is  opt 
the  pungent  odor  of  ozone  assails 
nostrils.     It  is  this 
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THE  BRAIN  OF  THE   ELECTRICAL,  IN- 
TERLOCKING SIGNAL  SYSTEM.   THE 
HUNDREDS    OF    SIGNALS    ARE 
HERE  CONTROLLED,   EACH 
BY    ITS    INDIVIDUAL 
LEVEK 


THE   DIRECTOR  OF  SWITCHING  AND 
SIGNAL  TOWERS   SITS  IN   AN  OF- 
FICE OF  THE  TERMINAL  YARDS 
WITH    A   TRACK    INDI- 
CATOR IN  FRONT 
OF   HIM 
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spark,  that  does  the  trick  of  killing  the 
impurities  in  the  water.  The  box  is  con- 
nected with  three  injectors  through 
which  the  water  passes,  and  as  the  water 
rushes  along  enough  ozone  is  drawn  into 
it  to  accomplish  the  purification,  which  is 
done  by  the  ozone  killing  all  organic  mat- 
ter. There  is  nothing  but  pure  water  left, 
when  water  and  .ozone  come  together  in 
that  fashion.  If  anything  should  get  by 
without  being  absolutely  destroyed,  there 
is  another  filter  to  catch  any  residue 
before  the  water  passes  into  the  receiv- 
ing tank  from  which  it  is 
distributed  throughout  the 
buildings. 


pulse  is  started  which  automatically 
throws  a  switch  which  starts  up  the 
machinery.  When  the  supply  gets  be- 
yond the  normal  the  same  switch  shuts 
off  the  machinery.  The  pipes  in  the 
tank  are  covered  with  ice  and  frost.    The 


WHERE  THE   POWER   FOP.   THE   GREAT  TER- 
MINAL IS  GENERATED.    THE  PORT  MORRIS 
POWER    STATION    AND   AT   THE    LEFT 
THE  IRRINGTON  SUB-STATION  NO.  5, 
WHERETHE  POWER,  IS  REDUCED 
IN      VOLTAGE      AND      MADE 
SUITABLE.FOR  OPERATING 
PURPOSES  ABOUT  THE 
TERMINAL 


The  tank  to  which  the  pure  water 
finally  finds  its  way  looks  for  all  the 
world  like  a  huge  icebox,  which  it  is, 
in  a  sense.  A  20  ton  refrigerating  out- 
fit of  the  single  expansion  type  com- 
pletes the  work  of  preparing  the  water 
for  consumption.  The  refrigerator  is  run 
by  a  motor  and  the  supply  of  water  is 
regulated,  as  the  whole  plant  is  con- 
trolled, by  electric  devices  that  work 
automatically.  If  the  supply  of  water 
gets  below  a  normal  point  an  electric  ini- 


purified  water,  being  forced  through  the 
buildings  under  pressure,  passes  through 
the  tank  many  times. 

But  the  hovel  uses  o\  electricity  in  the 
new  terminal  do  not  end  with  the 
.times  already  referred  to.  An  odd  trick 
was  the  substitution  ^i  storage  batteries 
for  the  operation  o\  electric  hells  and 
buzzers  instead  of  employing  the  usual 
dry  batteries,  Dr  batteries  scattered 
about  the  offices  w  ere  an  c\  eson  I 
officers  of  the  compam  and  so  two  large 
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storage  batteries  were  installed  on  the 
fourth  floor.  The  batteries  are  charged 
by  two  rotary  converters.  From  these 
batteries  also  power  is  obtained  to  keep 
the  clocks  riming  regularly  and  prop- 
erly. 

Electricity  is  even  employed  to  test 
the  concrete  used  in  the  construction 
work  both  in  the  terminal  and  all  along 
the  road.  A  "cement  laboratory"  is  in 
operation  in  the  main  office  building, 
where  different  combinations  of  cement 
and  sand  are  tested  before  the  propor- 
tions of  each  that  shall  be  used  for  dif- 
ferent purposes  are  decided  on.  A  small 
motor  is  used  to  shake  fine  sieves  through 
which  cement  is  passed  before  being 
mixed  with  sand.  The  fineness  of  these 
may  be  judged  from  the  fact  that  in  some 
of  the  screens  there  are  10,000  holes 
to  the  square  inch.  For  a  man  to  stand 
and  shake  a  screen  like  that  would  cost 
too  much  money.  The  little  motor  does 
the  work  economically  and  right. 

In  the  same  laboratory  electricity  is 
utilized  to  heat  ovens  in  which  the  bri- 
quettes of  sand  and  cement  are  baked  or 
steamed.  Both  dry  heat  and  steam  heat 
are  employed  to  prepare  the  briquettes 
for  the  pressure  test  to  which  they  are 
subjected  later.  The  current  furnishes 
the  heat  that  makes  the  steam. 

Near  the  cement  laboratory  is  located 
the  blue  print  shop,  where  electricity  is 
again  the  important  factor  in  operation. 
Blue  prints,  of  which  there  are  many 
new  ones  every  day,  are  copied  on  a  slow 
moving  roller  of  some  eighteen  inches 
diameter  that  is  turned  by  an  electric 
motor.  The  original  blue  print  prepared 
by  the  architect  is  placed  in  the  printing 
machine  with  a  sheet  of  copying  paper 
beneath  it.  The  roller  carries  both  close 
to  arc  lights  of  1,000  candlepower  each 
and  the  trick  is  done  after  the  copy  has 
been  given  a  bath  in  a  solution  that  fixes 
the  lines  on  the  prepared  copy  paper. 

In  the  commissary  department,  where 
much  of  the  cooking  is  done  for  the 
dining  cars  on  through  trains,  electricity 
is  employed  exclusively.    There  are  elec- 


tric ovens  where  meats  and  fowls  are 
roasted,  electric  ranges  on  which  many 
things  are  cooked.  The  humble  griddles 
are  heated  in  the  same  way  and  finally 
ice  cream  is  frozen  in  great  electric  re- 
frigerators. An  electric  dish  washer 
cleans  the  crockery  and  kitchen  uten- 
sils. 

The  baggage  trucks  used  in  the  ter- 
minal carry  two  tons  each  and  are  driven 
by  storage  batteries  of  twelve  cells  each, 
making  24  volts  to  each  cell.  They  scoot 
around  with  big  piles  of  baggage,  doing 
swiftly  and  quietly  what  many  men  would 
be  required  to  do  in  a  much  longer  inter- 
val of  time. 

Truly,  the  new  Grand  Central  terminal, 
when  it  is  finally  completed  a  year  hence, 
might  well  be  termed  the  "electric  sta- 
tion." 

Tantalum 

Tantalum,  that  curious  substance  of 
which  more  or  less  use  is  made  in  the 
construction  of  filaments  for  electric 
lamps,  is  pure  white  and  as  hard  as  the 
best  steel.  When  hot,  it  can  be  rolled, 
hammered  and  drawn  out  into  wire.  Its 
tensile  strength  exceeds  that  of  steel.  For 
lamp  filaments  it  is  drawn  into  wire 
hardly  more  than  one  five-hundredth 
of  an  inch  in  diameter.  Its  electrical  re- 
sistance is  much  less  than  that  of  car- 
bon, so  that  the  filaments  have  to  be  much 
longer  than  the  ordinary  carbon  fila- 
ments when  they  are  used  with  the  usual 
110  volt  lamps. 

Tantalum  melts  at  2,300°  C.  Tungsten 
melts  at  3,030°  C.  Like  tantalum,  it  has  a 
much  lower  resistance  than  does  carbon. 

In  connection  with  tantalum  deposits, 
there  is  reported  the  finding  of  a  new 
mineral  in  the  gold  washings  of  the  Ural 
Mountains.  Analysis  shows  that  it  con- 
sists of  98.5  per  cent  tantalum,  1.5  per 
cent  niobium,  and  .001  per  cent  man- 
ganese. It  may  therefore  be  regarded  as 
consisting  practically  of  native  tantalum. 
The  mineral  occurs  in  very  minute  quan- 
tities, and  is  apparently  an  isolated  for- 
mation. 
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Electric  Frost  Prevention 

An  electric  heater  for  the  protection  of 
orange  groves  from  frost  is  being  tried 
out  in  the  groves  about  Riverside,  Cali- 
fornia, this  winter 

The  device  is  being  used  on  a  small 
scale  to  cover  sixteen  trees  in  the  belt 
which  was  affected  by  frost  last  year. 
Overhead  wires  have  been  strung  above 
the  trees  and  connections  made  with  the 
heaters.  The  current  will  be  turned  on 
when  required  and  careful  observations 
made  with  thermometers  to  test  the  dif- 
ference in  temperature.     Of  course  it  is 


house  when  any  particular  area  is  threat- 
ened by  frost.  By  the  use  of  the  motor- 
cycle patrol  and  the  telephone,  it  is  possi- 
ble for  the  orange  growers  to  receive  a 
warning  in  time  to  start  the  smudges,  or- 
pots  of  burning  oil  under  the  trees,  and 
thus  prevent  the  great  damage  that  a 
single  freezing  night  could  do. 


Novel  Life  Raft 

The  picture  indicates  the  construction 
of  a  form  of  an  individual  lifeboat  or 
life  raft  and  its  method  of  operation.  It 
is    equipped    with    an    electric    light    as 


AN   INDIVIDUAL   LIFEBOAT   OR   RAFT  WITH    ELECTRIC   BEACON 


understood  that  in  frost  prevention  it  is 
not  the  rise  in  temperature  alone  that 
makes  the  difference,  but  the  circulation 
or  agitation  of  the  air  which  a  compara- 
tively slight  inequality  of  temperature 
can  cause.  It  is  stated  that  the  value  of 
this  device  promises  to  be  so  great  that 
free  current  has  been  provided  for  the 
experiment  by  the  Board  of  Public  Utili- 
ties. 

Another  way  in  which  electricity  helps 
the  orange  grower  is  by  the  use  of  a 
complete  telephone  system  around  the 
Pomona,  California,  citrus  groves.     This 

the 


telephone    connects    the 

homes 

of 

growers   with   numerous 

station 

s   ami 

the  orange  groves   which 

are   \ 
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frequent     intervals     durii 

ig    the 

■     wir 

■lights   by   a    motorcycle 

rider 
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serves  the  thermometers  a 

i  various  poi 

.Mid    promptly    telephone 

s    the 
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noted  in  the  rear  and  a  compass  in  front. 
It  was  devised  by  Philipp  Lentz  of  Ber- 
lin-Lichterfelde  and  measures  1 [  _>  meters 
in  length.  It  is  so  designed  that  the 
user  may  have  free  use  of  his  arms  and 
legs  for  propelling  the  apparatus  and 
can  readily  steer  the  craft  by  the  aid  of 
the  compass. 

lie  is  fastened  to  the  device  by  a  sin- 
gle strap  over  his  back  which  he  can 
easily  reach.  The  intermittent  electric 
light  is  intended  to  aid  in  his  rescue  by 
showing  the  location  of  the  apparatus  in 
the  dark. 

The  signal  electric  light  consists  of  a 
ten  cancllepower  tungsten  lamp  operated 
by  a  storage  battery.  A  small  electric 
motor  is  provided  which  automatically 
switches  the  electric  light  into  circuit  For 
two  seconds  with  a  pause  of  four  sec 
between  the  flashes. 


Building  the  rIro11evi  in  the 


You  know  that  Oolong  tea  comes  from 
Formosa.  But  do  you  know  that  there 
are 400  miles  of  electric  railways  in  opera- 
tion and  under  construction  throughout 
the  island  ?  Do  you  know  that  primitive 
Formosa  through  the  invasion  of  the 
trolley  has  become  up  to  date,  bustling, 
commercial  ?  Let  us  see  how  the  change 
came  about : 

The  smoke  was  still  drifting  from 
Japanese  guns;  China  was  still  groaning 
from  its  ill-fated  war,  when  the  little  men 
of  Nippon  turned  their  faces  toward  For- 
mosa. They  knew  the  island  was  rich. 
They  knew  that  these  riches  could  not  be 
obtained  until  the  head-hunters  had  been 
driven  away.  So  the  Japanese  landed 
their  brown  faced  soldiers  and  drove  the 
native  bandits  back  into  the  mountains. 
Also,  being  able  to  shoot  very  straight 
they  kept  them  there.  The  first  obstacle 
out  of  the  way,  the  Japanese  conceived 
the  idea  of  laying  a  system  of  electric 
railways  over  the  island.  So  they  began 
to  build,  using  Keelung,  the  capital,  as  a 
center  and  tapping  the  remote  corners  of 
Formosa.  The  plan  was  to  establish  an 
electric  service  between  the  great  sugar 
and  camphor  districts,  the  rapidly  grow- 
ing bamboo  pulp  factories  and  the  natural 
outlet  for  commerce. 

For  a  while  the  Japanese  had  a  hard 
time  building  their  line.  No  sooner  had 
they  raised  trolley  poles  and  put  cars  in 
operation  than  the  head-hunters  sneaked 
down.  By  night  they  came,  excited  with 
the  plan  of  an  old  chief.  A  renegade 
Englishman  had  given  it  to  him.  And  the 
plan  was  to  cripple  traffic  by  cutting  down 
the  poles.     As  the  story  goes  the  savages 


cut  the  poles  but  with  them  brought  down 
a  "live  wire."  Now  even  a  savage's  skin 
isn't  tough  enough  to  stand  a  "live  wire." 
And  after  the  chief  had  seen  ten  of  the 
strongest  warriors  fall  to  the  ground 
electrocuted,  he  concluded  that  it  would 


IN  JAPAN  THE  TROLLEY 
BUMPS     THROUGH 
THE    MOST    IM- 
PORTANT 
CITIES 


be  a  good  thing  not  to  cut  down  any  more 
trolley  poles. 

And  in  a  similar  manner  the  trolley 
has  sought  the  remote  places  of  the  earth, 
so  let  us  follow  the  story  more  or  less 
geographically. 

Unlike  Formosa  the  impetus  for  the 
trolley  in  Hawaii  came  from  the  West.  In 
the  Island  Beautiful,  Formosa,  the  Japa- 
nese were  the  builders.  In  Hawaii  they 
were  Americans.     To-day  Honolulu  has 

s      a  very  up-to-date  electric  system.    One  of 
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its  branches  winds  out  of  the  town  curv- 
ing and  climbing  until  it  reaches  the  crest 
of  the  Punch  Bowl,  500  feet  above  the 
sea.  Not  only  is  it  popular  with  tourists 
but  the  residents  favor  it  as  well ;  and  by 
residents  I  mean  the  natives  as  well  as 
the  foreign  born.  For  the  natives  are 
very  easy  going;  indolent,  dreamy.  They 
hail  such  effortless  transportation  as  the 
trolley  car  as  a  gift  from  the  God  of  the 
volcano  Kileiu. 

In  the  Philippines  the  story  of  the  trol- 
ley'is  the  story  of  a  hard  construction 
fight.  As  soon  as  Spain  had  been  de- 
feated an  American  engineering  company 
sent  its  forces  to  the  islands  and  built  the 
Manila  Electric  Railroad.  They  found 
things  very  unsettled.  The  Philippines, 
more  backward  than  Cuba,  were  stagnant 
so  far  as  modern  engineering  went.  An 
old  system  had  to  be  torn  down.  Not 
only  did  the  indifference  of  the  people 
have  to  be  overcome  but  certain  climatic 
conditions  presented  serious  obstacles. 
No  sooner  had  the  engineers  begun  work 
than  they  found  that  heavy  dampness 
corroded  the  rails.  Overcoming  this  by 
generous  coatings  of  asphaltum  paint 
they  faced  another  difficulty.  White 
ants  were  destroying  the  wooden  ties.  So 
the  ants'  party  was  spoiled  by  covering 
the  rails  with  jodelite.  That  took  away 
their  appetite.  Then  it  was  found  that 
the  familiar  tubular  steel  trolley  poles 
were  rapidly  rusted  in  the  Philippine  air. 
Poles  of  native  wood  had  to  be  substi- 
tuted. 

Then,  shut  out  from  the  tics,  the  ants 
began  eating  the  cars.  So  ordinary  wood 
was  dispensed  with.     Expensive  teak  had 
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to  be  employed.  And  worst  of  all,  the 
construction  and  excavating  was  done  by 
the  natives,  whose  habits  make  it  neces- 
sary for  the  man  employing  them  to 
watch  closely. 

No  sooner  had  the  Manila  Electric 
Railroad  begun  to  pay  wages  than  the 
natives  disappeared.  As  soon  as  they 
had  a  little  money  they  quit  their  jobs  and 
gambled.  Those  who  remained  used  the 
luncheon  hour  to  get  into  games.  Their 
earnings  paid  for  excitement  instead  of 
food.  So  the  builders  stationed  lunchmen 
along  the  line,  sold  excellent  and  very 
tempting  food  at  low  prices — and  won. 
To-day  the  Manila  Electric  Railroad  has 
about  40  miles  of  track.  Some  of  it  runs 
through  the  suburbs,  which  means 
through  a  jungle.  Here  malaria  and 
snakes  lie  on  either  side  of  the  rails.    Re- 
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FEARED  THAT  THE   NOISE   OF   THE   MOTORS 

MIGHT   DISTURB  THE   CALM  OF    THE 

SACRED   ELEPHANTS 

pair  work  is  costly.  Yet  since  1905  the 
line  has  been  running  continuously  and  at 
a  profit.  The  native  admires  it  chiefly 
for  one  thing — it  enables  him  to  reach 
the  race  track  near  Manila  quickly. 

Of  course  you  would  expect  well 
equipped  lines  in  progressive  Australia. 
There  are  excellent  systems  at  Mel- 
bourne, Perth  and  Kalgoorlie.  Indeed  the 
trolley  has  ever  penetrated  far-off  Auck- 
land. New  Zealanders  are  as  familiar 
with  it  as  New  Yorkers.  This  sounds 
stranger  if  you  take  a  map  of  the  world 
and  see  where  Auckland  is — one  might 
call  it  the  edge  of  .the  earth  over  which 
the  doubters  believed  Columbus  would  fall. 

But  going  up  the  Pacific  we  again  meet 
the  Japanese,  the  same  busy  trolley  pro- 
moters who  turned  Formosa  from  a 
-paradise  of  head-hunters  into  a  paradise 
of  monev  chaser;-. 


In  Japan  the  electric  trolley  "hums 
through  most  of  the  important  cities.  It 
has  forced  the  "ricksha"  from  the  more 
traveled  highways.  It  has  robbed  the 
native  atmosphere  of  ancient  charm  and 
local  color.  Still  it  has  facilitated  trans- 
portation, helped  bring  the  Empire  up 
to  date;  helped  the  Japanese  to  make 
money  faster,  which  is  his  second  am- 
bition. The  first,  as  you  know,  is  to 
make  his  empire  the  greatest  of  the 
world. 

By  way  of  emphasizing  her  up-to-date- 
ness, her  desire  to  hold  her  own  in  an  age 
of  mechanical  progress,  Japan  has  built 
an  electric  railway  in  Dalmy,  that  seaport 
of  southern  Manchuria  torn  from  the 
grip  of  the  Russian  bear.  Before  Japan 
brought  the  trolley,  Dalmy  lived  in  an- 
other century.  But  Japan  is  no  re- 
specter of  another  country's  traditions. 
For  ages  Corea,  hermit  of  the  Asiatic, 
resisted  every  innovation  from  the  west- 
ern world.  Then  flushed  with  her  victory 
over  Russia,  Japan  pushed  some  of  the 
innovations  down  the  throat  of  the  an- 
cient nation.  To-day  Corea  has  a  trolley, 
running  out  of  Chemulpo.  It  is  planned 
to  extend  the  tracks  25  miles  inland  to 
the  ancient  capital  of  Seoul.  Of  course, 
tins  is  being  done  very  much  against  the 
will  of  Corea.  But  what  is  the  will  of  a 
dead  kingdom?  Still  one  cannot  help 
wondering  what  the  natives  think  of  elec- 
tricity, of  the  unseen  force  that  speeds 
rattling  cars  over  the  dusty  roads  where 
once  only  shuffling  coolies  and  lazy 
ponies  toiled. 

Even  China  has  surrendered  to  elec- 
tricity. Many  of  her  large  seaports  are 
now  networks  of  trolley  track.  Not  so 
long  ago  conservative  Hankow  agreed  to 
spend  $20,000,000  on  new  and  electrified 
transportation.  Lines  are  being  built 
everywhere.  Still  the  natives  persist  in 
using  the  most  primitive  implements  in 
carrying  on  the  work.  '  Often  a  trolley  ; 
line  in  China  must  cross  shaky  ground, 
rice  paddies,  marshes.  Piling  must  be 
done.  Still  you  rarely  see  a  modern  pile 
driver  in  China.      What  vou  do  see  is  a 
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yellow  faced  coolie  setting  the  pile  into 
position,  gripping  it  with  big  bamboo 
poles  and  strapping  these  poles  together. 
Then  other  coolies,  chattering  excitedly, 
cling  to  the  outstretched  bamboo  and  by 
sheer  weight  force  the  pile  into  the  mud. 
Then  they  hammer  aided  by  a  big  stone, 
held  firmly  between  two  timbers.  Also  in 
carting  away  dirt  the  Chinaman  never 
uses  a  wheelbarrow.  He  insists  upon  his 
inefficient  wicker  basket.  Another  diffi- 
culty that  trolley  constructors  had  to 
fight  in  China  is  superstition.  I  mean  a 
particular  superstition.  It  is  called 
"Feng-Shui."  Now  that  is  Chinese  for 
what  might  be  translated  into  ''the  sym- 
metry of  local  topography."  That"  is  to 
say  the  Chinaman  believes  that  the  earth 
depends  upon  a  balance.  If  he  imagines 
a  particular  locality  is  not  balanced  prop- 
erly he  builds  pagodas  to  establish  the 
proper  poise.  And  if  he  thinks  the 
ground  is  balanced  properly  he  is  careful 
to  place  his  house  in  such  a  position  so  as 
not  to  destroy  the  balance.  Also  he  ob- 
serves it  in  burying  his  dead  so  that  they 


THE   PX>YAL  HEAD   OF    THE    LAND   ORDERED 
THAT   THE   POLICE   WEAR   TROUSERS 


HINDUS   USING   GRUBBING   HOES   AND    CARRYING 
THE   DIRT   AWAY   IN    BOWLS 

may  enjoy  repose  without  the  earth 
teetering  and  bothering  them.  It  isn't 
good  for  a  foreigner  to  ignore  that  super- 
stition. 

Once  a  party  of  American  engineers 
plotted  the  survey  of  their  trolley  in  such 
a  way  that  it  threatened  the  local  "Fenj- 
Shui."  The  American  gunboat  that  cam; 
to  their  rescue  arrived  just  in  time. 

The  trolley  has  even  invaded  the  Malay 
peninsula.  Here  the  chief  difficulty  is  in 
furnishing  accommodations  for  the  va- 
rious classes.  Of  course  caste  rules  in 
the  Orient.  The  lower  class  natives  have 
welcomed  the  trolley  lines.  Still  they  have 
yet  to  adjust  themselves  to  new  habits 
which  the  new  transportation  demands. 
When  a  native  travels  he  invariably  car- 
ries excess  baggage.  A  farmer  bears 
heavily  laden  baskets  or  balances  vegeta- 
bles, poultry  and  pigs  from  a  long  bam- 
boo pole.  Of  course  the  natives  insist 
upon  carrying  all  their  truck  into  the  trol- 
ley cars — which  is  embarassing. 

Siam  was  one  of  the  first  of  the  east- 
ern countries  to  encourage  the  trolley. 
About  eight  years  ago  some  American 
high  in  the  favor  of  the  White  Elephant 
obtained  a  concession  for  a  trolley  line  in 
Bankok.  Previously  bullock  carts  fur 
nished  transportation  f  or  those  who  did  not 
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walk  or  ride  in  the  boats  of  the  muddy 
Meinam  and  its  canal  like  tributaries.  It 
was  some  time  before  the  Americans 
dared  begin  work.  The  natives  feared 
that  the  noise  of  the  motors  might  disturb 
the  calm  of  the  sacred  elephants.  These 
objections  overcome,  the  road  was  built. 

Even  then  it  innocently  caused  trouble. 
Up  to  that  time  the  native  police  had 
dressed  very  simply.  They  wore  a  cloth 
around  their  waist,  a  hat  and  a  smile. 
This  wasn't  considered  in  keeping  with 
an  electric  railroad.  So  the  royal  head 
of  the  land  ordered  that  the  police  wear 
trousers.  The  trousers  came,  were  put 
on  and  so  amused  the  people  that  great 
crowds  gathered,  blocking  traffic  on  the 
electric  line  and  causing  unheard  of  ex- 
citement. The.  next  day  the  trousers  were 
removed  and  the  police  and  the  electric 
cars  moved  freely. 

It  would  be  easy  to  go  on  and  tell  how 
the  motor  invaded  Bombay,  how  they  dug 
44  miles  of  track  with  Hindus  using 
grubbing  hoes  and  carrying  away  the  dirt 
in  bowls.  It  would  be  interesting  to 
know  how  ancient  Bagdad  is  building- 
its  electric  line;  how  a  trolley  now  runs 
from  Cairo  to  the  ruins  of  Heliopolis 
with  the  gray  pyramids  looking  on;  how 
they  no  longer  close  the  gates  at  sundown 
in  the  Holy  City  of  Jerusalem;  how  a 
trolley  line  is  going  where  only  camels 
and  donkeys  went  before.  To  some  the 
clanging  of  a  gong,  the  whirr  of  the 
motor  near  those  sacred  walls  may  be  a 
desecration.  But  the  trolley  has  become 
a  part  of  the  Holy  Land.  Pilgrims  are 
now  using  its  cars  to  explore  the  streets 
of  the  Holy  City.  Modernity  has  pushed 
out  the  traditional  archaism  of  Jerusalem. 

The  trolley  has  gone  through  South 
Africa  from  Cape  Town  to  Camps  Bay. 
and  they  broke  the  road  through  heavy 
rock,  laid  their  tracks  S00  feet  above  the 
sea  and  provided  a  wonderful  view  of 
Table  Bay.  The  black  natives  became 
enamored  of  it,  sold  anything  to  get  the 
necessary  fare  for  a  ride  in  one  of  the 
wonderful  car?. 

There  is  the  story  of  Durban  in  Xatal. 


Here  they  have  an  electric  line  owned  by 
the  municipality — a  line  that  conducts  a 
street  car  parcels  delivery,  carrying  small 
packages  at  a  very  moderate  rate.  We 
have,  therefore,  something  to  learn  from 
Durban. 

And  there  is  the  tale  of  a  thousand 
miles  of  trolley  track  in  remote  parts  of 
Russia.  Down  in  the  small  town  of  the 
Baltic  provinces  it  has  provided  trans- 
portation for  the  poor.  Farther  north 
it  has  brought  the  people  of  the  wheat 
districts  closer  one  to  the  other. 

You  would  think  that  the  limit  had 
been  reached  but  you  don't  know  the 
persistence  of  electricity.  For  centuries 
old  Popocatepetl  has  lifted  its  peak  two 
miles  into  the  heavens.  The  Mexicans 
are  proud  of  it.  Its  summit  is  far  above 
the  snow  line.  But  soon  an  English 
syndicate  will  lay  the  tracks  of  a  trolley 
up  its  slopes,  climb  them  as  easily  as  the 
trolley  climbed  Vesuvius,  bring  to  the 
volcano  top  what  it  has  never  felt  before 
— -the  mighty  pulsing  of  electricity  high 
above  the  snows. 

So  far  has  the  trolley  spread — pene- 
trated the  remote  places. 


Radium  in  Yellowstone  Park 

Recent  investigations  at  the  Yellow- 
stone Park  hot  springs  show  that  the 
travertin  of  the  ancient  terraces  contains 
little  radium  as  compared  with  that 
found  in  the  terraces  of  later  formation. 
The  reason  is  thought  to  lie  in  the  fact 
that  the  hot  water  has  separated  the  ra- 
dium from  the  uranium  in  the  rocks  and 
deposited  it  in  the  terraces  where  it 
gradually  decays  and  disappears  when 
not  replaced  by  fresh  supplies  from  be- 
neath. 

Certain  of  the  travertin  terraces  are 
overlain  by  glacial  boulders  and  it  is 
thought  that  this  fact  affords  a  means  of 
estimating  the  date  of  the  last  glacial  in- 
vasion of  the  region  of  the  Yellowstone 
Park.  Assuming  a  uniform  action  of 
the  springs,  they  make  this  date  20.000 
years  ago. 


RIVADAVIA— THE   GREAT  ARGENTINE   BATTLESHIP 


A  new  record  for  size  and  power  of  armament  of  battleships  is  made  every  few 
months.  For  a  fleeting  moment  this  record  is  held  by  the  Rivadavia,  the  new  Argen- 
tine battleship  now  almost  completed  at  the  Fore  River  Works,  Quincy,  Mass.  It 
will  be  turned  over  to  the  Argentine  government  complete  in  every  respect  down  to 
dishes,  table  linen  and  silver  and  the  piano  in  the  officers'  quarters. 

Twenty-seven  thousand  tons  is  the  displacement  of  this  monster  fighting  machine, 
and  throughout  its  vast  bulk  the  workings  of  electricity  are  found  in  all  phases  of  its 
intricate  organization.     The  lights,  signals,  telephones,  ammunition  hoists,  gun  firing 


and  controlling  mechanism,  searchlights  and  a  hundred  and  one 
are  operated  by  electricity  for  the  simple  reason  that  it  is  the  most 
safest  and  surest  form  of  energy  to  use  in  the  restricted  spaces 
the  terrific  dynamic  forces  that  lie  dormant  in  the  hull  in  the  form 

A  plant  of   1,650  kilowatts  capacity   (2,200 
will  be  required  to  supply  all  this  electrical  energy. 
two  main  stations  in  duplicate,  each  fitted  with 
erators  capable  of  generating  all  the  power  re- 
action and  located  within  the  armored  case- 
will  also  be  a  third  installation,  operated  by 
heavy  oil  motors  of  sufficient  power  to  illu- 
minate the  ship  and  also  handle  some  of  the 
guns  for  practice. 

The  large  fire  control  or  cage 
mast,  from  which  the  gunfire  is 
directed,    will  have  electric 
signals  and  telephones, 
communicating    di- 
rectly   with    the 
gun  turrets  as 


other  devices 
efficient, 
and  amongst 
of  explosives, 
horsepower) 
There  will  be 
turbo-gen- 
quired  in 
mate.     There 


1150 


POPULAR    ELECTRICITY    MAGAZINE 


well  as  with  the  engine  room  and  other 
parts  of  the  ship.  Intercommunicating 
telephones  are  everywhere,  and  there  will 
be  submarine  signal  apparatus. 

Below  the  waterline  the  ship  will  be 
protected  with  a  double  bottom  trans- 
verse and  longitudinal  bulkheads,  divid- 
ing the  vessel  into  watertight  compart- 
ments, fitted  with  electrically  driven 
centrifugal  pumps. 

In  the  work  of  building  this  ship, 
hoisting  the  huge  parts  into  place,  giant 
electric  cranes,  one  of  them  the  largest  on 
the  Atlantic  coast,  if  not  in  the  country, 
were  used. 

Concrete  Poles  Molded  in  Sections 
A  device  here  shown  and  on  the  mar- 
ket will  do  much  it  is  claimed  to  simplify 
the  erection  of  concrete  poles  for  trans- 
mission and  telephone  lines  besides  mak- 
ing possible  the  transportation  of  poles 
in  sections  to  points  away  from  railroads. 


MACHINE   FOR   MOLDING   CONCRETE:   POLE 
SECTIONS 

A  wheel  like,  iron  structure  carries  a 
series  of  molds  of  different  sizes  to  the 
number  of  54  upon  its  periphery.  In  the 
molds  are  formed  concrete  pole  sections 
nine  inches  long  varying  in  diameter 
from  seven  to  eleven  inches.  In  erecting 
poles  these  sections  are  placed  one  upon 
the  other,  those  of  lesser  diameter  being 
used  as  the  top  of  the  pole  is  approached. 
Through  four  holes  in  every  section  steel 
rods  are  passed  to  hold  the  built  up  pole 
together.  Poles  mav  be  lengthened  or 
shortened  at  any  time  by  adding  or  tak- 
ing away  sections. 


An  Electrical  Fancy 

The  following  is  a  free  translation  of 
a  sketch  in  a  Parisian  paper  wherein  is 
neatly  satirized  the  astonishing  progress 
of  electrical  science.  This  sketch  pic- 
tures Edison  in  his  laboratory,  hearing 
the  news  of  a  declaration  of  war  between 
the  United  States  and  Great  Britain.  A 
young  man,  his  assistant,  rushes  in,  pale 
and  out  of  breath  and  exclaims: 

"War  is  declared !    It  is  terrible  !" 

"Ah,"  says  Edison.  "War  is  declared, 
eh?  And  where  is  the  British  Army  at 
this  moment?" 

"Embarking,  sir." 

"Embarking  where?" 

"At  Liverpool." 

"At  Liverpool — yes.  Now,  my  friend, 
would  you  please  join  the  ends  of  those 
two  wires  hanging  there  against  the 
wall  ?  That's  right.  Now  bring  them  to 
me.  Good !  And  be  kind  enough  to 
press  the  button." 

The  assistant,  wondering  and  half- 
amused,  presses  the  button. 

"Very  well,"  says  the  inventor.  "Now 
do  you  know  what  is.  taking  place  at 
Liverpool?"  .    ' 

"The  British  Army  is  embarking,  sir." 

The  inventor  pulls  out  his  watch  and 
glances  at  the  time.    "There  is  no  British 
Army,'.'  he   says,   coolly. . 
."What!"  exclaims  the  assistant. 

"When  you  touched  that  button  you 
destroyed  it." 

"This  is  frightful!" 

"It  is  not  frightful — it  is  science.  Now 
every  time  that  a  British  expedition  em- 
barks at  any  port,  come  and  tell  me — tell 
me  at  once.  Ten  seconds  afterwards, 
such  an  expedition  will  simply  be  out  of 
existence,  that  is  all." 

"There  doesn't  seem  to  be  any  reason 
why  America  should  be  afraid  of  its  ene- 
mies after  this,  sir." 

"I  am  inclined  to  share  your  views." 
says  Edison  smiling  slightly.  "But  in 
order  to  avert  any  future  trouble,  I  think 
it  would  be  best  to  destroy  England  al- 
together." 
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"To — to   destroy   England,   sir?" 

"Kindly  touch  button  number  four 
there." 

The  assistant  touches  it.  The  inventor 
counts  ten. 

" — eight,  nine,  ten — it  is  all  over. 
There  is  no  more  England !" 

"Oh!     Oh!"  exclaims  the  young  man. 

"Now  we  may  proceed  quietly  with 
our  work,"  says  the  great  man.  "And  if 
we  should  ever  be  at  war  with  any  other 
nation,  you  have  only  to  notify  me.  I 
have  an  electric  button  connecting  with 
every  foreign  country  which  will  de- 
stroy it  when  pressed.  In  ten  minutes  I 
could  destroy  every  country  in  the  world, 
the  United  States  included.  Be  careful, 
now,  that  you  don't  touch  any  of  those 
buttons  accidentally — you  might  do  a 
lot  of  damage !" 


Dr.  Infroit's  Radiographic  Laboratory 

Dr.  Infroit,  the  Paris  scientist,  for  29 

years  head  of  the  laboratory  at  Salpe- 

triere  is  henceforth  to  devote  himself  ex- 


clusively to  experiments  with  radium, 
and  has  constructed  for  himself  a  radio- 
graphic laboratory  in  which  to  perform 
his  experiments.  It  is  dangerous  work 
that  this  scientist  has  undertaken,  and 
sooner  or  later  it  may  mean  his  death. 
He  has  already  felt  its  effects.  Radium, 
it  is  well  known,  when  one  is  exposed  to 
its  rays  constantly  in  experimental  work, 
creates  a  skin  disease  which  gradually 
penetrates  the  flesh  until  the,  affected 
member  has  to  be  amputated  to  save  the 
rest  of  the  body.  This  wonderful  min- 
eral, which  has  such  curative  powers,  can 
also  be  very  destructive  at  times.  Dr. 
Infroit  first  lost  a  finger.  Then  a  hand 
was  amputated.  He  was  attacked  by  the 
disease  back  in  1908.  But  since  then  he 
has  never  faltered  in  his  work.  Ele  did 
not  stop  his  experiments  even  until  his 
hand  was  healed.  Now  he  has  decided 
to  give  up  his  entire  time,  and  perhaps 
his  life  to  experiments  in  the  cause  of 
humanity  and  scientific  knowledge.  The 
illustration  shows  him  in  his  radio- 
graphic laboratory  with  two   assistants. 


DR.   INFROIT   IN    HIS   RADIOGRAPH    LABORATORY 
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Hornum  Lighthouse 

One  of  the  finest  of  the  world's  elec- 
trically equipped  lighthouses  stands  on 
the  coast  of  Germany.  The  tower  of  the 
Hornum  lighthouse  is  of  steel  and  from 
it  shine  two  electric  lights  with  a  third 
light  for  range  purposes  in  a  secondary 
structure  half  a  mile  distant. 

Inside  the  main  tower  are  installed  on 
the  ground  floor  duplicate  twelve  horse- 


service  lamp  should  be  broken  the  cur- 
rent automatically  (by  the  short  circuit 
caused  by  the  broken  lamp)  turns  the 
table  on  which  the  two  lamps  are  mount- 
ed and  throws  the  spare  one  into  focus 
and  lights  it.  The  main  light  in  the  tower 
is  an  arc  lamp.  The  difference  between 
this  lamp  and  the  ordinary  arc  lamp  is  in 
the  arrangement  of  the  carbons.  The 
positive  carbon  is  horizontal  while  the 
negative  carbon  is  placed  in  an  inclined 


HORNUM   LIGHTHOUSE 


power  Diesel  engines  direct  connected  to 
duplicate  generators.  This  plant  is  used 
to  charge  a  battery  of  100  storage  cells 
on  the  floor  above  and  is  accomplished  in 
six  hours.  The  battery  will  then  run  the 
three  lights  for  ten  hours. 

The  floor  above  the  battery  is  fitted  up 
as  a  bedroom,  and  the  floor  above  this  is 
the  watch  room  with  a  telltale  switch- 
board and  a  telephone  to  the  engine  room 
and  keeper's  dwelling.  There  is  also  an 
automatic  device  by  which  the  generating 
set  on  the  ground  floor  can  be  stopped 
either  from  the  watch  room  or  batten- 
room.  Above  the  watch  room  the  sec- 
ondary light  shines  from  the  main  tower, 
the  rear  light  of  the  range,  the  front  light 
being  about  half  a  mile  away.  The  front 
and  rear  lights  each  consist  of  two  150 
candlepower  incandescent  electric  lamps, 
the  one  in  service  and  the  second  directly 
behind    (not    in    service).      In    case    the 


position  to  the  positive,  the  two  forming 
an  angle  of  70  degrees.  For  the  lighting 
effect  only  the  crater  of  the  positive  car- 
bon is  taken  into  consideration.  The 
positive  crater  is  clear  of  the  negative 
carbon  entirely,  so  that  the  total  amount 
of  light  given  out  may  radiate.  Auto- 
matic mechanism  in  the  form  of  shutters 
cuts  off  the  light  in  groups  of  two  flashes 
alternating  with  groups  of  four  flashes 
repeating  again  in  30  seconds. 


Economy  of  Electric  Ware 

Electric  ware  is  not  only  convenient, 
sanitary  and  safe,  but  is  economical  as 
well.  The  electric  toaster  stove  requires 
500  watts  or  one-half  kilowatt.  If  the 
rate  is  ten  cents  per  unit  or  kilowatt  hour, 
you  can  cook  on  the  toaster  stove  a  full 
hour  for  five  cents.  The  electric  heating 
pad  consumes  55  watts. 
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Illuminated  Speed  Indicator 

To  make  a  portion  of  the  wind  shield 
serve  also  as  a  telltale  of  the  speed  of  an 
automobile,  readable  from  the  sidewalk 
or  from  a  greater  distance,  is  the  subject 
of  a  patent  issued  to  Forest  Lee  Cantrall, 
Ivy,  Calif. 

The  lower  part  of  the  shield  proper 
consists  of  compartments  upon  the  glass 
front  on  which  are  numbers  in  succes- 
sively increasing  values  beginning  with 
five.  In  each  compartment  is  an  electric 
lamp  backed  by  a  reflector.  Under  the 
needle  of  the  speedometer  are  electrical 
contacts  so  arranged  that  as  the  needle 
moves  over  the  scale  to  indicate  the 
speed  these  contacts  are  closed  one  at  a 
time  through  a  battery  thus  lighting  up 
the  proper  lamp  and  displaying  the  num- 
ber showing  the  speed. 


Mineralized  Carbon  Lamp  Ele&rodes 
Arc  lamps  with  mineralized  carbons 
have  been  in  use  for  some  time  in  France 
and  are  believed  to  be  more  efficient  than 
any  other  lamp  yet  invented;  that  is. 
they  give  more  light  per  unit  of  energy 
consumed.  As  they  yield  a  spectrum 
more    nearly   like    that    of   the    sun    than 


other  artificial  lights,  they  may  prove 
valuable  in  many  ways  where  other  lights 
are  unsatisfactory. 

They  have  had,  however,  a  serioi^  dis- 
advantage, as  the  vapors  from  the  burn- 
ing carbon  have  been  found  to  condense 
on  the  interior  of  the  globe  and  thus  ob- 
struct the  radiation  of  the  light.  This 
has  been  recently  overcome  by  the 
adoption  of  a  double,  closed  globe,  such 
that  one  part  is  used  for  the  glowing  car- 
bons while  the  other  part  acts  as  a  con- 
densing chamber.  With  this  arrangement 
it  is  found  that  the  formation  of  the 
gases  is  lessened  on  account  of  the  limited 
air  supply,  and  what  does  form  is  con- 
densed in  the  lower  chamber.  The  fume- 
arc  principally  fluoride  oi  calcium  and  ni- 
trous vapors  resulting  from  the  direct 
combination,  at  the  temperature  of  the 
arc,  of  the  nitrogen  and  oxygen  of  the 
air.  These  vapors  are  more  abundant  in 
lamps  with  mineralized  carbons  than  in 
ordinary  lamps,  on  account  oi  the  higher 
temperature  oi  the  arc. 


Through  the 
curtain  there 
percolated  low 
rumblings,  ex- 
plosions, a  con- 
fusing sound  as 
of  many  bodies 
moving,  g  r  u  Ff 
heralds  of  bat- 
tle. Then  there 
came  a  pause, 
a  lull  in  the  fir- 
ing, absolute  si- 
lence as  if  the 
voice  of  de- 
struction were 
taking  breath 
for  some  great- 
er effort  yet  to 
come. 

In  the  dark- 
ened theater  people  began  to  show  un- 
easiness. One  heard  whisperings,  shift- 
ing of  feet.  The  audience,  strangely 
affected  by  this  unseen  disaster,  waited 
nervously  for  the  curtain  to  rise.  And 
then  of  a  sudden  it  shot  up,  curled  its 


The   Daughter 

By  EDWARD 

soft  folds  into  the  flies,  exposed  a  dimly 
lighted  stage  and  on  it  a  grim  picture. 
There  behind  the  footlights  lay  the  bat- 
tlements of  Nankin — red  battlements 
with  the  dead  and  dying  of  the  Ming 
army  strewn  about  them.  Now  in  the 
black  reaches  of  the  sky  one  saw 
flashes  of  fire,  splitting  forks  of  yellow 
and  red,  heard  shells  burst  filling  the 
air  with  their  terrible  crashing.  Then 
the  wall  began  to  fall  in,  great  blocks  of 
stone  tumbling  down  upon  the  stage 
pinning  men  as  they  fell.  And  the  din 
continued,  the  bursting  shells,  the  rattle 
of  musketry,  the  waving  of  signal  fires. 

How  long  this  lasted  I  cannot  say.  All 
sense  of  time  had  gone.  Only  could  one 
think  of  the  falling  battlements,  the 
thunder  of  cannon,  the  spreading  smoke, 
the  cries  of  the  soldiers  of  Ming.  And 
then  The  Daughter  of  Heaven,  empress 
of  a  lost  dynasty,  a  little  woman  armored 
in  gold,  in  allegiance  for  whom  her 
loyal     subjects     had     risen     in     revolt, 


VIOLA   ALLEN   AS  THE  DAUGHTER,   OF   HEAVEN,   AND   HEP,   ATTENDANTS   AT  THE   MING   THRONE 


of  Heaven 

LYELL  FOX 

crossed  the  stage.  I  saw  her  pick  up  a 
torch  and  hold  it  overhead.  Her  sol- 
diers had  gathered  around  her.  The 
day  was  lost.  The  Manchus  were 
carrying  all  before  them.  Soon  they 
would  come  swarming  over  the  battle- 
ments. And'  the  loyal  Mings  were 
pleading  of  her  a  last  dispensation,  beg- 
ging a  favor.  She,  their  Empress,  must 
light  with  her  own  hands  the  funeral 
pyre  upon  which  they  would  all  burn. 
They  prostrated  themselves  before  her. 
And  then  I  noticed  a  great  pile  of  logs 
off  in  a  corner  of  the  stage  over  at  the 
end  of  the  wall.  They  looked  like  rail- 
road ties  piled  up  beside  a  track.  Si- 
lently The  Daughter  of  Heaven  ap- 
proached them.  I  saw  her  torch  ignite, 
suddenly  bursting  into  flame.  I  saw  her 
thrust  it  deftly  among  the  logs,  lighting 
them  all  with  swift  precision.  And  then 
she  tossed  the  torch  into  the  middle  of 
the  pyre  and  escaping  by  a  secret  pas- 
sage that   ran   under  the   city,   left   the 


scene.  So  much 
for  the  little 
woman  in  the 
armor  of  gold. 
Now  a  puff  of 
grayish  smoke 
issued  from  be- 
tween  the 
stacked  logs. 
Then  it  thick- 
ened, more  and 
more  of  it,  dark- 
er and  darker 
until  it  swirled 
and  eddied  in  an 
ecstasy  of  de- 
struction. 
Through  it  one 
caught  a  glow  of 
red,  faintly  visi- 
ble. Then  the 
glow  brightened,  spread  and  spread  un- 
til it  licked  at  the  end  of  a  huge  block  of 
wood  and  ran  down  it — fire,  suddenly 
born  now  active  and  alive.  Brighter  and 
brighter  it  glared,  encompassing  all  un- 
til the  pyre  had  become  a  roaring  car- 
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nage,  red  with  fire,  gray  with  smoke.  It 
hissed,  it  crackled,  it  moaned.  And  into 
the  hell  of  it  I  saw  the  soldiers  of  Ming, 
one  by  one  fling  themselves  upon  the 
logs  and  lie  still.     The  curtain  fell. 

It  was  to  discover  the  illusion,  to  spoil 
the  effect  that  the  scene  had  for  me  that 
I  went  to  the  Century  Theater  the  next 
afternoon.  I  was  to  see  the  big  scene 
of  The  Daughter  of  Heaven  from  a  view- 
point that  would  forever  spoil  for  me 
the  illusions  of  the  theater.  -And  so  I 
invaded  that  magic  land  of  behind  the 
scenes,  was  conducted  through  many 
mysterious  passages  and  finally  found 
myself  standing  in  a  cellar  sort  of  a 
room  such  as  one  finds  in  an  empty  ware- 
house. Just  below  a  trap  in  the  stage  it 
was  and  as  I  passed  through  a  little  door 
I  saw  before  me  a  peculiar  grouping  of 
pipes,  reflectors,  electric  fans,  motors 
and  lights. 

I    learned   that    the    peculiar   machine 


was  most  intricate.  The  pipes  were  for 
smoke.  At  the  bottom  of  each  was 
placed  a  chemical  smoke  pot  that  sub- 
sequently made  grayish  clouds  issue  from 
the  pyre  above.  I  saw  a  big  circular 
piece  of  amber  gelatine  which  when 
played  upon  by  the  powerful  electric 
light  would  produce  the  color  of  fire.  I 
saw  thick  silken  brushes,  imitations  of 
feathers,  orange  colored,  hanging  like  the 
plumes  of  some  huge  hat.  I  saw  power- 
ful bellows  that  driven  by  large  electric 
motors  would  send  the  feathers  swirling 
around,  bright  in  the  glare  of  the  pyre — 
bellows  that  created  the  impression  of 
whirling  fire.  And  these  motors  made 
the  smoke  eddy  too.  Everything  de- 
pended upon  them.  Even  the  gusts  of 
confetti  that  thrown  into  the  air,  were 
caught  in  the  breeze  of  six  electric  fans 
and  made  to  whirl  round  and  round  like 
flying  sparks — even  they  relied  upon  the 
big  motors. 
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And  that  was  the  fire-colored  light, 
whirling  feathers  and  confetti,  smoke 
pipes  and  pots,  bellows,  fans,  a  motor. 
And  it  came  to  me  how  surprisingly  it 
all  depended  upon  electricity. 

My  guide's  name  was  Bierwald, 
"Bennie"  they  called  him.  I  met  him  at 
the  Tyler  offices  up  in  the  Century  The- 
ater. As  you  may  know  it  is  the  firm  of 
George  Tyler  &  Co.,  that  produced  The 
Daughter  of  Heaven;  also  The  Garden 
of  Allah  which  last  year  opened  a  new- 
era  in  impressionistic  staging.  And 
Bierwald  is  their  master  electrician — an 
artist  in  lights,  a  painter  who  paints  with 
candlepower  instead  of  with  a  palette  and 
brush. 

I  was  fortunate  in  having  him  as  my 
guide.  He  took  a  delight  in  explaining 
the  illusions  he  had  created.  It  seemed 
as  if  I  were  a  little  boy,  and  he,  an  old 
man  grinning  and  saturnine,  was  saying 
over  and  over — 

"There  isn't  any  Santa  Claus !  There 
isn't  any  Santa  Claus !" 

It  began  before  the  first  curtain  had 
risen.  The  stage  was  set  for  a  scene 
called  "A  Chinese  Love  Song."  It  had 
no  bearing  on  the  plot.  It  was  just  a  pic- 
ture that  created  a  mood.  I  saw  the  soft 
landscape  of  a  river  dancing  in  moon- 
light of  a  glowing  oriental  sky  rich  in 
purple,  of  fireflies  twinkling  in  the  foli- 
age of  a  wood.  It  was  very  vague,  dim, 
indistinct ;  yet  surprisingly  beautiful. 

That  was  because  the  picture  was  soft. 
There  were  no  stiff  wing  pieces.  The 
audience  gazed  upon  it  through  a  cur- 
tain of  gauze  and  even  the  moonlit 
water  was  different.  I  was  going  to  ask 
Bierwald  about  it,  when  there  came  from 
just  behind  me  a  low  whirring,  the  sub- 
dued sound  of  machinery.  I  turned  and 
saw  a  "Kinemacolor"  apparatus.  On  the 
drop  it  was  creating  an  actual  picture  of 
water  in  moonlight — a  greenish,  yellow 
flow  that  brought  out  the  rare  quality  of 
the  scene. 

"I  thought  they  always  did  moonlight 
and  water  by  a  stiff  magic  lantern  sort 
of  an  arrangement,"  I  said  to  Bierwald. 


"I  thought  they  just  projected  it   from 
the  wings." 

"They  do,"  he  replied,  "but  not  here. 
That  kinemacolor  stunt  cost  the  pro- 
ducers an  extra  thousand  dollars." 

And  that,  too,  was  made  possible  by 
electricity.  I  saw  the  wires  leading  to 
the  machine. 

We  hadn't  walked  two  feet  before  my 
foot  caught  in  something  in  the  floor  and 
I  realized  that  not  only  was  The  Daugh- 
ter of  Heaven  different  but  the  Century 
itself  was  different  from  any  theater  I 
have  ever  seen.  My  foot  had  caught  in 
an  open  space  in  the  floor — a  complete 
circle  as  I  afterwards  found.  For  the 
stage  revolves  and  that  was  the  slot. 
Underneath  it  are  the  great  motors  that 
turn  it — turn  it  and  the  weight  of  all  the 
heavy  scenery  in  place  above.  And  I 
saw  that  while  the  audience  was  gazing 
upon  the  moonlit  water  a  swarm  of 
scene  shifters  were  transforming  the 
other  half  of  the  stage  into  "The  Coun- 
cil Room  at  Pekin."  So  massive  is  the 
production,  so  intricate  the  scenery,  that 
only  on  a  revolving  stage  could  it  be 
done  full  justice.  Without  the  arrange- 
ment whereby  one  set  can  be  put  in  place 
while  the  other  is  being  played  upon  the 
delay  between  acts  would  be  so  long  that 
the  audience  would  become  restless — 
maybe  bored. 

Three  stories  under  the  ground  we 
followed  a  staircase  and  there  saw  the 
huge  switchboards  that  control  all  the 
lights  in  the  house,  the  huge  motors  and 
the  engine  room.  Then  when  I  felt  as 
if  I  had  been  through  some  huge  power 
plant  Bierwald  led  me  up  an  exceedingly 
narrow  spiral  staircase,  told  me  to  go 
ahead  and  hung  back  himself.  The  next 
moment  I  found  myself  in  a  queer  little 
compartment,  its  ceiling  so  low  that  one 
had  to  stand  half  crouched.  1  saw  a 
man  seated  before  a  little  shelf  on  which 
were  many  electric  switches,  lie  smiled 
and  whispered  for  nie  to  look  around 
over  my  shoulder.  I  did  and  was  aston 
idied  to  find  myself  gazing  into  the  face 
of    a    big    Chinaman  ! 
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I  was  under  the  stage,  in  a  little  de- 
pression, just  behind  the  footlights,  in 
an  open  trap  that  was  screened  from  the 
audience  by  the  footlight  reflectors.  And 
here,  I  learned,  sat  the  man  who  painted 
in  the  picture  with  the  colors  that  Bier- 
wald  had  devised.  He  was  at  the  mas- 
ter switchboard  from  which  every  light- 
ing effect  is  made.  In  every  other  thea- 
ter this  board  is  located  in  the  wings. 
Here  it  is  in  midstage  where  its  occupant 
can  view  his  picture  perfectly  with  no 
strained  or  inaccurate  view  so  often 
caused  by  the  angle  of  the  wings. 

By  the  time  we  got  back  to  the  wings 
the  stage  hands  were  finishing  their 
work  on  the  battlements  of  Nankin — the 
same  as  we  first  saw  at  the  opening  of 
this  article.  I  saw  the  torch  that  the 
Empress  had  ignited.  At  the  end  was  a 
cluster  of  tiny  glass  bulbs  painted  red. 
She  had  lighted  them  by  pressing  an 
electric  button  on  the  handle.     Not  even 


the  smallest  of  properties  could  escape 
this  dominance  of  electricity. 

Over  at  the  left  of  the  stage  the  di- 
rector of  the  battle  took  his  seat  in  the 
"prompt  entrance."  Near  him  swarmed 
the  Chinese  soldiers — real  jabbering 
Chinamen  obtained  from  New  York's 
Chinatown  and  demanding  four  times 
the  pay  of  the  ordinary  "supe."  But 
having  seen  the  battle  from  in  front, 
from  below,  I  asked  Bierwald  to  take 
me  behind  the  back  drop — a  black  square 
lighted  from  the  wings  with  a  reddish 
glow. 

Here  we  found  a  number  of  batteries 
strewn  about.  We  saw  men  kneeling 
beside  them  ready  to  press  the  buttons 
that  would  send  a  flash  of  electricity  up 
through  the  long  vinelike  black  wires 
and  explode  the  bombs.  Held  in  glass 
faced  boxes,  these  were  fastened  to  the 
drop.  Then  Bierwald  told  me  that  the 
bombs  were  different  from  the  ordinary. 
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He  said  they  were  placed  in  boxes,  one 
side  of  which  was  ground  glass.  On  the 
glass  was- painted  the  picture  of  a  bomb 
bursting.  Behind  it  were  the  magnesium 
bombs  exploded  by  the  electric  wires. 
So  was  a  very  wonderful  effect  created, 
an  actual  explosion  heard — a  picture  of 
what  a  real  bomb  looks  like,  revealed  to 
the  audience. 

And  when  I  began  to  wonder  if  some 
uncanny  electrical  forces  were  not  push- 
ing in  the  battlements  and  tumbling  their 
papier  machc  blocks  on  the  stage,  Bier- 
wald  overwhelmed  me  by  explaining  the 
last  scene  of  the  play. 

It  is  the  throne  room  at  Pekin.  The 
Daughter  of  Heaven,  slowly  dying  from 
the  poison  she  had  taken,  is  sitting  on  the 
throne  of  the  hated  Manchus.  The  Em- 
peror— the  lover  from  whom  tradition 
had  parted  her — is  waiting  below  with 
his  nobles.  At  the  sight  of  her  dead,  the 
emperor  lights  the  great  jars  filled  with 
incense  and  burns  a  funeral  farewell. 
Instantly  the  electric  blower  gets  busy 
under  the  stage  and  forcing  a  cloud  of 
perfumed  smoke  through  a  pipe  empties 
it  out  into  the  jar  and  sends  it  drifting 
lazily  into  the  air.  And  the  curtain  falls 
with  the  Tsin  emperor  and  his  nobles 
prostrating  themselves  before  the  pale 
and  still  Empress  of  the  Mings. 

As  it  has  begun  so  has  the  drama  end- 
ed with  its  significant  effect,  electrical. 

Afterwards  Bierwald  took  me  up  into 
his  workshop  and  told  me  the  secret. 

"Our  whole  system  of  stage  lighting," 
he  said,  "is  new.  It  is  new  because  it  is 
impressionistic  and  creates  moods.  It  is 
the  method  we  began  with  the  'Garden 
of  Allah'  and  which  we  are  carrying  out 
here  on  a  larger  scale.  We  colored  scenes 
for  instance,  harsh  red,  a  color  that  may 
not  be  in  Nature.  We  did  it  so  the  au- 
dience would  feel  the  sense  of  disaster. 

"We  colored  a  moonlight  scene  with  a 
strange  greenish  tone  just  to  produce  in 
the  minds  of  the  audience  the  spirit  of 
the  play.  We  use  a  peculiar  purple  in 
the  last  act  to  give  intense  emotion,  grief. 
We  do  this  to  'get  over'  the  spirit  of  the 


play.  It  may  not  be  true  to  Nature  but 
we  contend  that  to  create  moods,  to  hold 
people's  minds  by  the  psychology  of 
color,  by  their  skillful  variations  is  a 
vastly  bigger,  more  important  and  more 
intelligent  thing  than  to  set  a  stage  with 
real  doors,  real  Turkish  rugs,  real  lamps, 
and  all  the  other  clutter  of  the  school 
they  call  realistic !" 


White  and  Black  Coal 

The  French  call  the  power  derived 
from  waterfalls  houille  blanche — "white 
coal ;"  and  a  singular  combination  of  the 
power  derived  from  white  and  black  coal 
has  been  effected  at  Etupes,  in  eastern 
France.  At  that  point  electric  conduc- 
tors coming  from  the  coal  mines  of  Ron- 
champ,  eighteen  miles  north  of  Etupes, 
meet  similar  conductors  coming  from  the 
waterfalls  of  Le  Refrain,  24  miles  south 
of  Etupes.  The  current  derived  from 
the  mines  is  of  30,000  volts,  and  that 
from  the  waterfalls  of  from  30,000  to 
50,000  volts.  At  Etupes  the  power  is 
combined  in  a  large  plant,  provided  with 
transformers  and  distributors  and  sent 
out  to  run  shops,  light  lamps  and  so 
forth.  It  is  estimated  that  ultimately 
this  alliance  of  white  and  black  coal  will 
furnish  50,000  horsepower. 


Rathenau  Medal 

Dr.  Emil  Ratheneau,  a  lifelong  friend 
of  Mr.  Edison  and  head  of  the  Allge- 
meine  Elektricitats  Gesellschaft  (Gen. 
eral  Electric  Company  of  Germany),  has 
placed  a  medal  in  the  hands  of  the  Amer- 
ican Museum  of  Safety.  New  York,  to  be 
given  each  year  for  the  best  device  for 
safeguarding  life  in  the  electrical  indus- 
try. The  medal,  which  goes  this  year  to 
Mr.  Edison,  bears  upon  one  side  a  pic- 
ture of  Dr.  Ratheneau  and  the  words 
"Emil  Ratheneau.  70  years  old,  Deo.  11. 
1908,"  in  commemoration  of  which  the 
medal  was  founded.  The  other  side  hears 
four  German  words  meaning  "for  merit 
and  fidelity." 


Eating  Electricity w 


An  Interview  with  Prof.  Bergonie,  Discoverer  of  the  Worth  of  High  Frequency 
Current  as  a  Body  Builder 

By  FRANK  L    HALSEY 


When  my  chief  in  London  cabled  me, 
his  Paris  correspondent,  "See  Prof. 
Bergonie,  Bordeaux,  eats  electricity,"  I 
was,  to  say  the  least,  a  trifle  startled.  A 
man  who  eats  electricity,  indeed !  Was  he 
then  some  son  of  Jove  who  for  the  mere 
pleasure  of  it  nibbled  at  his  father's 
thunderbolts — lunched  off  the  lightning? 
My  vision  conjured  up  a  man  of  great 
build,  of  god-like  stature  as  the  ancients 
imagined  it,  while  the  train  bore  me  on 
toward  the  town  that  held  the  marvelous 
personage.  Bordeaux  is  a  far  cry  from 
Mount  Olympus  and  so  when  set  down  in 
its  streets,  I  felt  that  perhaps  after  all  it 
was  no  semi-immortal  whom  I  was  to 
visit,  but  a  scientist. 

Such  a  man  did  I  actually  find  Prof. 
Bergonie,  seated  in  his  office-laboratory, 
somewhat  taciturn  but  keen  as  one  of  his 
own  electric  sparks.  There  was  nothing 
of  the  immortal  about  him  ;  he  was  a  man 
of  average  size  and  with  no  particularly 
distinguishing  feature,  a  man  whom  you 
would  pass  on  the  street  without  a 
thought  of  what  was  stirring  behind  the 
rather  broad  and  high  forehead.  Is  this 
the  man  who  derives  nourishment  from 
the  lightning,  I  asked  myself.  I  set  about 
to  learn  how,  and  why. 

Prof.  Bergonie  was  courteous.  "You 
are  a  journalist,  Mr.  Halsey?  Ah  yes. 
And  you  want  to  know  how  I  'eat  elec- 
tricity' ?  That  is  rather  obscure ;  it  does 
not  at  all  convey  the  purpose  of  my  recent 
discovery.  That  purpose  is  to  supply  the 
body  with  a  great  quantity  of  heat  with- 
out overtaxing  the  digestive  organs  which 
Nature  designed  to  serve  that  function. 
In  the  first  excitement  of  the  newspaper 
world  when  I  made  known  my  method  of 
supplying  this  heat,  it  was  stated — you 
will  pardon  me — with  not  unusual  exag- 
geration that  I  had  discovered  how  to  do 


away  with  food  entirely,  furnishing  by 
means  of  electricity  all  the  nutritive  bene- 
fits derived  from  animal  and  vegetable 
matter.  That  is  simple  nonsense.  Fol- 
lowing that  line  of  thought — their  own, 
mind  you,  not  mine — the  journalists  made 
me  say  that  an  electric  current  of  1,000 
volts  is  equal  in  food  value  to  a  porter- 
house steak.  Think  what  my  confreres 
in  the  Academy  of  Science  must  have 
thought  of  me  to  see  that  statement  ap- 
parently emanating  from  me." 

The  professor  broke  off  his  narrative 
to  rise  and  pace  about  in  some  excite- 
ment; finally  he  halted  before  my  chair. 

"What  I  told  the  Academy"  he  re- 
sumed, "was  that  diathermy,  the  method 
of  applying  a  current  of  low  tension  and 
high  frequency  as  discovered  by  Prof. 
D'Arsonval  could  be  made  to  partly  sup- 
plant food,  by  supplying  the  body  with  a 
great  quantity  of  heat.  The  daily  food 
of  a  normal  person  furnishes  about 
3,000  calories,  the  calorie  being  the 
unit  of  heat.  By  applying  D'Arsonval's 
current  with  an  intensity  of  from  two  to 
three  amperes  and  at  a  voltage  of  from 
1,000  to  2,000  about  1,000  calories  an 
hour  can  be  supplied. 

"The  current  traverses  the  body  with- 
out provoking  the  least  pain.  Imagine 
what  that  will  mean  to  those  whose  di- 
gestive organs  are  out  of  order  and  who 
still  are  in  need  of  their  daily  heat  supply. 
A  man  cannot  force  his  stomach  and  the 
supplementary  digestive  tracts  beyond  a 
certain  point.  If  for  any  reason  those 
organs  are  incapable  of  furnishing  the 
necessary  amount  of  calories,  he  loses 
weight  and  his  case  is  diagnosed  as  one 
of  malnutrition.  He  may  be  drugged  into 
some  semblance  of  a  normal  condition 
but  the  action  of  the  medicines  is  quite 
as  likely  to  merely  shift  the  seat  of  his 
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trouble.  That  is  where  the  electrical  ap- 
plications solve  the  problem." 

"But,  Professor,"  I  interjected,  "can 
you  give  me  a  proof,  a  concrete  example 
of  the  good  to  be  derived  from  your 
method  ?" 

"Most  certainly  I  can.  At  first  I  had 
experimented  with  the  applications  upon 
myself,  but  being  in  a  normal  condition 
at  the  time  I  could  not  be  positive  of  any 
good  that  accrued  to  me  from  them. 
Possibly  I  felt  improved  to  some  slight 
extent  but  I  could  have  laid  it  as  well  to 
atmospheric  exhilaration  as  to  the  elec- 
tricity. Therefore  I  sought  among  my 
medical  friends  for  word  of  a  patient  who 
would  be  willing  to  gain  possible  relief 
and  no  harm  from  the  experiments.  I 
was  fortunate.  A  man  living  here  in 
Bordeaux  had  sought  aid  from  a  phy- 
sician. He  was  of  average  height  but 
when  stripped  was  thin  almost  to  the 
point  of  emaciation.  What  was  more  he 
continued  to  lose  weight  and  naturally 
was  in  a  weakened  condition.  He  de- 
clared that  his  appetite  was  good  and  that 
he  ate  large  quantities  of  meat  but  he 
always  felt  very  cold.  When  sent  to  me 
he  had  scarcely  strength  enough  to  walk. 

"Here  was  the  very  subject  I  desired. 
I  began  the  applications  at  once.  Each 
one  lasted  40  minutes,  during  which  time 
the  patient  absorbed  1,700  calories.  You 
will  understand  that  this  was  an  extreme 
case  and  therefore  called  for  a  lower 
amperage  and  higher  voltage  than  I 
would  usually  recommend.  At  the  end 
of  the  series  of  treatments  I  was  rejoiced 
to  see  that  the  patient's  weight  had  in- 
creased considerably  and  that  he  had  far 
more  energy.  Moreover,  he  was  eating 
far  less  than  when  he  came  to  me.  Is  not 
that  a  proof  that  to  a  large  extent  elec- 
tricity can  replace  food." 

Prof.  Bergonie  smiled. 

"I  am  not  trying  to  urge  the  elimina- 
tion of  all  food  and  the  replacing  of  soup, 
meat  and  vegetables  by  a  puree  of 
amperes  and  a  filet  of  volts,"  he  declared, 
"for  in  that  case  T  would  be  flying  for 
my    life    before    a    horde    of    enraged 


market  men.  It  is  an  impossible  thought 
that  electricity  can  ever  fulfill  all  the 
functions  of  food  but  I  will  say  this  in 
all  seriousness :  the  time  is  not  very  far 
distant,  in  fact  we  will  both  probably  live 
to  see  it,  when  all  troubles  arising  from 
insufficient  food,  the  disorders  of  metab- 
olism, will  disappear  before  a  reasonable 
application  of  the  high  frequency  cur- 
rent." 

I  left  Prof.  Bergonie  with  the  pleasant 
impression  of  a  man  who  knows  he  is  on 
the  right  track  toward  being  of  help  to 
humanity  and  rejoices  that  he  can  ease 
the  ailments  of  troubled  humanity.  In 
view  of  his  ideas,  though,  could  I  resist 
the  thought  that  his  background  of  work- 
ing tables  with  battery  jars  and  gener- 
ators on  them  might  be  a  prophecy  of  the 
dining  tables  of  the  future? 


Canadian  Farmers  use  Niagara 
Power 

The  farmers  in  the  central  sections  of 
Ontario,  Canada,  have  joined  hands  with 
the  Hydro-Electric  Power  Commission  to 
solve  their  rural  difficulties  in  a  rough 
but  effective  way.  In  one  county  the 
commission  has  commenced  the  con- 
struction of  a  trunk  line,  but  the  farm- 
ers will  build  the  branches  under  expert 
supervision.  The  swamps  will  yield  the 
poles  and  the  farmers  will  haul  them  out 
and  do  the  digging  and  erection.  Upon 
such  a  cooperative  contract  the  rural 
communities  have  entered  with  eagerness 
and  some  of  the  farms  will  be  equipped 
with  electrical  power  by  the  beginning  of 
next  summer. 

An  instance  of  how  the  propaganda 
has  taken  hold  is  the  extension  of  a 
dairy  farm  near  Beaverton  to  accommo- 
date 210  cows,  all  of  which  will  be 
milked  by  electricity.  The  owner  milks 
75  by  that  method  at  present  and  his 
neighbors  are  preparing  to  discard  the 
old  hired  man  arrangement  as  quickly  as 
the  government  can  bring  them  the  con- 
densed energy  <*\  Niagara  Falls. 

The     Hydro-Electric     Commission     oi 


1162 


POPULAR    ELECTRICITY    MAGAZINE 


Ontario  was  organized  on  application  of 
a  hundred  or  more  municipalities  and 
financed  with  public  money.  The  com- 
mission undertakes  the  construction  of  all 
transmission  lines  throughout  the  prov- 
ince, while  the  municipalities  are  respon- 
sible for  construction  and  distribution 
within  their  own  borders  ;  in  other  words 
the  commission  is  the  wholesaler  and  the 
towns  and  cities  the  retailers.  Recent 
legislation  has  placed  in  the  hands  of  the 
commission  almost  autocratic  powers  of 
control  over  the  municipalities,  such  as 
their  rates  of  charge,  the'  standardizing 
of  equipment,  the  disposal  of  surplus 
profits  and  other  points  whereby  the  ef- 
ficiency of  the  commission  shall  not  be 
jeopardized  by  carelessness  or  incompe- 
tence of  local  bodies. 


Microradiographs 
M.  Pierre  Goby's  new  X-ray  method 
is  likely  to  work  a  revolution  in  micro- 
scopic work,  as  this  is  the  first  time  that 
the  rays  have  been  applied  so  as  to  show 
up  the  internal  structure  of  minute  speci- 
mens, although  we  are  familiar  with  the 


results  which  are  obtained  with  ordinary 
sized  objects.  He  uses  a  special  electric 
apparatus  for  producing  the  X-rays,  and 
combines  this  with  microscope  devices  in 
such  a  way  that  the  rays  show  the  other- 
wise invisible  parts  within  the  minute  ob- 
jects.   It  would  be  difficult  and  in  the  ma- 


FROM    A    MICRORADIOGRAPH  OF    THE    FORE    AND 
REAP.  MEMBERS  OF  A  SMALL  LIZARD 


A    PINCH  OF    SAND    FROM    THE    SEASHORE    CON- 
TAINS MINUTE  SHELLS.    A  MICRORADIOGRAPH 
SHOWS  THE   REMAINS  OF  LIVING  ANIMALS 

jority  of  cases  impossible  to  see  the  struc- 
ture in  any  other  way. 

As  an  example,  take  a  pinch  of  fine 
sand  from  the  seashore.  Putting  it  un- 
der the  microscope  we  often  find  that  it 
is  made  up  of  very  minute  shells  which 
could  not  be  detected  by  the  eye.  But 
M.  Goby's  apparatus  now  allows  us  to  go 
farther  and  see  the  inside  strvtcture  of 
the  shells  or  other  remains  of  living  ani- 
mals and  he  even  discovers  new  species 
in  this  way  where  naturalists  could  not 
detect  any  difference  from  a  simple  out- 
side examination  of  the  specimens.  The 
structure  of  the  objects  often  reveals  a 
regular  design  which  is  very  attractive. 

Not  only  can  the  X-rays  be  used  with 
microscopic  specimens,  but  even  small 
animal  specimens  can  be  examined  by 
magnifying  them,  say  up  to  20  diameters. 
For  instance,  we  illustrate  some  of  the 
parts  of  a  very  small  lizard  from  the 
south  of  France,  and  it  would  be  hard  to 
observe  these  by  the  ordinary  X-ray 
method.  Now  the  parts,  such  as  the  mi- 
nute bones  and  other  details,  are  very  dis- 
tinct. The  inventor  is  working  on  his  ap- 
paratus at  Grasse,  France,  and  promises 
a  more  complete  description  later. 
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Courtesy  of  The  Illustrated  London  yews 


THE   REVEALING   RAY 

This  picture  from  a  sketch  hy  a  newspaper  correspondent  with  the  Turkish  Army, 
vividly  portrays  victorious  Turkish  infantry,  preceded  by  the  revealing  ray  of  a 
powerful  searchlight,  entering  the  village  of  Papas  Burgas  at  midnight,  on  Nov. 
17  of  last  year  just  as  the  Bulgarian  forces  were  withdrawing.  After  the  day's  bat- 
tle had  silenced  the  Bulgarian  batteries,  the  Turks  secretly  placed  a  searchlight  on 
a  hill  overlooking  the  town  and  at  midnight  as  it  flashed  down  upon  the  startled 
village  the  ghostly,  unheard-of  scene  here  depicted  took  place. 
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THE   FAMOUS  AERIAL   ELECTRIC   CABLEWAY  IN   THE   TYROL  IN  WHICH 

SIXTEEN  PEOPLE  MAY  RIDE  AT  ONCE  FROM  ONE  STATION  TO  ANOTHER 

2700   FEET   HIGHEK  UP 


How  the  Swiss  Exploit  Their  Scenery 

By  FRANK  C.  PERKINS 


It  is  said  that  many  of  the  Swiss 
people  who  love  their  mountains  and  en- 
joy the  beauty  and  grandeur  of  the  Al- 
pine scenery  regard  with  disfavor  the 
commercialization  of  these  things  as  ex- 
emplified by  the  scaling  of  mountains  by 
trolley  cars,  building  mountain  hotels  and 
stretching  great  lines  of  aerial  cableway 
among  the  giant  precipices.  They  cannot 
be  blamed  for  taking  this  view  of  the 
matter,  but  at  the  same  time  they  should 
remember  that  these  modern  facilities  for 
travel — brought  about  very  largely  by 
electric  power  from  the  glacier  fed  lakes 
— enable  tens  of  thousands  of  people  to 
view  the  wonders  of  the  Alps  who  could 
not  do  so  if  it  were  only  possible  with 
the  aid  of  Alpine£tock  and  hobnailed 
shoes. 

After  all  it  is  the  tumbled  peaks,  the 
stupendous  distances,  the  great,  silent 
masses  of  ice  in  glittering  splendor  lying 
so  peacefully  miles  and  miles  away  up  in 
the  air  that  grip  one.  A  hotel  or  two, 
a  few  hundred  yards  of  track  or  even  a 
grotesque,  cable-slung  car  in  the  fore- 
ground is  of  small  consequence.  It  is 
a  simple  matter  to  change  one's  point  of 
view  a  little  to  cut  out  of  sight  these 
man  made  contrivances  and  then  again 
gaze  at  crag  piled  upon  crag,  as  elemental 
in  their  grandeur  as  the  day  they  were 
tossed  up  from  the  level. 

Frequently  in  the  past  these  pages  have 
contained  descriptions  and  illustrations  of 
the  great  work  which  is  being  done  in 
"electrifying  the  Alps."  But  the  story 
is  one  which  does  not  grow  stale  so  long 
as  pictures  of  these  regions  can  be  pre- 
sented. To  picture  the  Matterhorn,  the 
Jungfrau  or  the  great  Grindelwald  gla- 
cier hardly  needs  excuse  though  they 
have  been  seen  and  studied  many  times 
before.  And  it  is  pleasurable  at  the  same 
time  to  look  forward  to  the  day  when 
either  the  government  or  private  enter- 
prise shall  make  our  own  Rockies,  per- 


haps as  splendid  in  every  way,  just  as 
accessible  as  the  Swiss  Alps.  It  is 
scarcely  fitting  that  to  tread  great  glaciers 
and  be  inspired  by  snow  capped  peaks 
so  many  of  the  people  of  this  country 
should  first  go  through  a  period  of  sea- 
sickness to  view  other  people's  scenery. 

One  way  the  Swiss  have  of  making 
mountain  climbing  easy  and  attractive  to 
visitors  is  shown  on  the  opposite  page. 
This  is  a  famous  aerial  electric  cableway 
in  the  Tyrol.  Sixteen  people  may  ride 
in  the  car  at.  one  time.  From  the  lower 
station  you  are  drawn  up  by  a  hauling 
cable,  winding  over  huge  drums  driven 
by  motors,  and  step  out  at  the  other  sta- 
tion over  2,700  feet  higher  up.  And  all 
through  the  journey  you  view  the  most 
entrancing  scenes  at  the  same  time  that 
you  are  thus  easily  overcoming  the  most 
difficult  bit  of  mountain  climbing  in  the 
region,  if  you  were  to  attempt  it  afoot. 

Over  on  the  next  page  (No.  3)  is  a 
more  distant  view  of  a  similar  cableway, 
at  a  point  on  the  Wetterhorn  on  the  way 
up  to  the  Grindelwald  glacier.  The  little 
station  to  which  the  car  is  ascending  is 
known  as  the  Station  Enge.  But  the 
highest  cableway  in  all  Switzerland  pro- 
vides tourists  with  easy  access  to  the*  top 
of  the  Vigiljoch.  The  difference  in  level 
between  the  two  stations  is  3,800  feet 
and  the  total  length  along  the  incline  con- 
siderably over  a  mile. 

The  famous  Jungfrau,  a  favorite  with 
tourists,  is  now  much  more  accessible,  by 
means  of  the  electric  railway  which  winds 
gradually  up  to  the  Station  Eisiner  10.273 
feet  above  sea  level.  View  No.  1  shows 
a  section  of  this  interesting  railway. 

The  Zermatt-Gornergratt  mountain 
railway  carries  passengers  a  long  way  up 
the  lonely  Matterhorn.  View  No.  2 
shows  one  of  the  rustic  stations  erected 
at  intervals  along  this  lino.  So  artistic 
is  its  conception  and  so  in  harmony  with 
its  surroundings  that  one  cannot  believe 
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seriously  that  it  is  any  great  blot  upon 
the  natural  scenery. 

With  the  development  of  electric  cable, 
rack  and  pinion  and  aerial  railways  in 
Switzerland,  attention  of  engineers  has 
been  directed  towards  Mont  Blanc,  the 
highest  peak  in  Europe  and  most  famous 
in  the  Alpine  ranges,  with  the  beautiful 
valley  of  the  Chamounix  Leading  up  to  its 
base.  On  both  French  and  Swiss  sides 
Mont  Blanc  is  comparatively  easy  of 
ascent  toward  the  base  and  not  especially 
abrupt   even  in  the  higher  regions. 

There  has  been  installed  an  electric 
rack  and  pinion  road  from  the  Valley 
of  Faj^et  and  Chamounix  well  up  on  the 
side  of  the  mountain.  From  Fayet  it 
ascends  to  St.  Gervais,  from  where,  by 
an  incline  road  on  a  grade  of  sixteen 
degrees,  it  reaches  the  Col  de  Vova  at 
an  altitude  of  5,500  feet. 


Charles  Bourseul — French  Inventor 
of  the  Telephone 

Lc  Petit  Journal  of  Paris  recently 
commented  upon  the  death  of  a  French 
inventor,  Charles  Bourseul,  who  died  in 
comparative  obscurity,  yet  who  had  more 
title  to  national  recognition  by  the 
French  people  than  many  recipients  of 
the  Legion  of  Honor.  Bourseul  was  the 
inventor  of  a  telephone  antedating  that 
of  Alexander  Graham  Bell. 

As  in  the  case  of  nearly  all  great  in- 
ventions there  have  been  a  number  of 
claimants  to  the  honor  of  having  invent- 
ed the  telephone.  But,  as  with  Edison 
and  the  incandescent  lamp,  and  Marconi 
and  the  wireless,  the  world  has  come  to 
recognize  in  Bell  the  real  inventor  of  the 
telephone,  for  he  is  the  man  who  made  it 
a  ~  practicable  possibility.  Still  it  is  in- 
teresting to  read  of  this  French  claimant. 

It  was  in  1854  that  Bourseul,  employed 
in  the  depar-tment  of  Posts  and  Tele- 
graphs, asked  the  French  government  to 
take  and  use  his  discovery.  His  superi- 
ors did  not  understand  it,  and  regarded 
him  as  crack  brained,  a  man  who  fooled 
away  his  time  instead  of  occupying  him- 


CHARLES  BOURSEUL 

self  with  his  work.  He  told  the  officials 
that  he  had  discovered  a  means  of  trans- 
mitting the  human  voice  a  long  distance 
by  means  of  electricity.  The  only  re- 
sponse that  he  obtained  to  his  state- 
ments was  that  he  had  better  consult  a 
doctor  and  in  an  equivalent  French  collo- 
quialism, "get  rid  of  the  bats  in  his  bel- 
fry." 

He  published  his  belief  in  the  possi- 
bility of  what  has  now  become  an  ac- 
complished fact  in  the  following  words : 

"Imagine  that  a  person  speaks  near  to 
a  plate  which  is  of  such  flexibility  that 
none  of  the  vibrations  of  the  voice  are 
lost ;  imagine  also  that  this  plate  estab- 
lishes and  interrupts  successively  the 
communication  with  a  voltaic  pile ;  under 
these  circumstances  it  will  be  possible  to 
have  at  a  distance  another  plate  which 
will  make  the  same  vibrations  at  the 
same  time." 

Seven  years  later,  in  1851,  a  German, 
Reiss,  took  up  the  work  where  Bourseul 
had  left  it  and  constructed  the  first  tele- 
phone. In  1876  Elisha  Gray  and  Prof. 
Alexander  Graham  Bell  brought  it  to  its 
present  perfection,  Prof.  Bell,  after  long 
litigation  winning  final  recognition  as  the 
practical  inventor, 
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Washing  Cars  by  Electric  Power       Electric    Motors   in  Track  Switching 


A  convenient  method  of  washing  the 
sides  of  electric  hox  cars  is  in  use  in  the 
Seattle,  Wash.,  Electric  Railway  Com- 
pany's shops.  As  shown  in  the  accom- 
panying drawing,  the  washing  appa- 
ratus consists  of  a  vertical  cylindrical 
brush  piped  with  water  from  the  shop 
mains,  and  driven  by  a  small  electric 
motor  mounted  on  two  cross  timbers 
at  the  top.  A  car  is  washed  by  running 
it  upon  a  track  at  the  side  of  the  re- 
volving brush,  the  brush  being  swung 
against  the  windows  and  panels  while  a 
stream  of  water  passes  through  the  space 
between  the  bristles.  The  largest  semi- 
convertible  car  can  be  washed  in  this 
way  in  a  few  moments,  and  the  company 
obtains  a  decided  saving  in  labor  com- 
pared with  the  old  method  of  hand  wash- 
ing with  pole  type  brushes. 


Electricity  is  rapidly  gaining  ground 
in  the  latest  railroad  work  in  connection 
with  the  movement  of  track  switches.     It 


MACHINE  FOP.  SCRUBBING  CAR  SIDES  AND 
WINDOWS 


MOTOR   OPERATED  TRACK   SWITCH 

is  free  from  the  troubles  encountered  in 
forcing  compressed  air  through  hun- 
dreds of  yards  of  pipe.  In  cold  weather 
especially,  electricity  saves  time  at  points 
of   congested   traffic. 

In  a  typical  installation  on  the  Boston 
&  Albany  Railroad  at  Allston,  Mass., 
shown  in  the  accompanying  illustration, 
the  motors  are  located  with  the  switch 
operating  mechanism  in  the  depressed 
space  between  tracks  and  arc  supplied 
with  electric  current  from  the  local  cen- 
tral station  service.  The  apparatus 
works  well  in  the  snowy  weather  o\  a 
Xew  England  winter.  The  operator  in 
the  switch  tower  simply  pushes  the 
button  or  pulls  a  small  lever:  this  starts 
the  motor,  which  may  be  made  to  run  in 
cither  direction,  and  the  latter  opens  or 
closes  the  switch  as  the  case  may  be. 
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Underground  Transportation  for 
Parcel  Post 

The  establishment  of  the  Parcel  Post 
in  the  United  States  creates  many  new 
problems  for  the  post  office  department 
to  solve.  One  of  the  most  important  of 
these  is  that  of  transporting  this  bulky 
mail  in  the  large  cities  between  the  main 
post  offices  and  railroad  depots.  The 
rational  solution  of  this  problem  as 
worked  out  by  practical  post  office  of- 
ficials is  to  connect  the  more  important 
post  offices  and  depots  by  tunnels  and  to 
thus  transport  this  volume  of  mail  under- 
ground. 

A  system  designed  to  solve  this  prob- 


lem is  now  being  demonstrated  in  Cam- 
bridge, near  Massachusetts  Ave.  and  the 
Charles  River,  and  in  the  rear  of  River- 
bank  Court.  This  system  has  been  in- 
stalled by  the  American  Pneumatic 
Service  Company.  This  Cambridge 
demonstration  plant  greatly  resembles  a 
small  scenic  railroad ;  not  so  small  at  that, 
since  it  is  approximately  1,500  feet  long. 
This  resemblance  is  due  to  trestle  work 
which  has  been  installed  in  order  to  pro- 
vide on  this  flat  river  front  grades  and 
curves  such  as  would  be  necessary  in 
actual  construction  beneath  the  streets. 
On  this  trestle  work,  and  running  along 
the  ground  from  it,  is  a  continuous  row 
of  cast  iron  hoops,  which  in  turn  are  con- 
nected by  rails.  A  complete  circuit,  re- 
sembling a  hollow  square  with  round 
corners  is  formed  by  this  construction, 
except  that  in  one  corner  cast  iron  pipe, 
such  as  would  be  used  in  the  street,  cover 
up  these  hoops.  The  line  starts  and  ends 
n  a  long  building  which  contains  the 
power  plant,  starting  and  stopping  mech- 
anisms, testing  instruments,  etc. 

This  plant  can  perhaps  best  be  de- 
scribed as  representing  a  tunnel  1,500  feet 
long  and  30  inches  in  diameter,  through 
which  pass  automatic  electric  trolley  cars 
and  trains  that  require  no  attendants 
while  passing  beneath  the  surface  of  the 
street     and    which    on     reaching    their 
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proper  station  automatically  come  to  a 
stop.  The  diameter  of  this  tunnel,  30 
inches,  is  just  the  height  of  an  ordinary 
table.  A  workman  could,  if  necessary,  to 
make  repairs,  crawl  into  such  a  tunnel. 
The  system  can,  however,  be  of  any 
diameter.  It  is  designed  in  particular  to 
cover  the  field  up  to  a  size  tunnel  in  which 
it  would  be  possible  to  have  motormen  on 
the  trolley  cars. 

The  first  striking  point  about  the  sys- 
tem is  that  it  is  automatic,  for  after  the 
trolley  car  is  once  started  it  needs  no 
further  attention  either  to  keep  it  going 
or  to  stop  it  at  its  proper  station.  The 
second  point  that  immediately  impresses 
you  is  that  this  is  a  mono-rail  system  ;  in 
other  words,  the  trolley  car  runs  on  a 
single  rail  instead  of  on  two  as  is  the 
case  with  most  railroads.  In  addition  to 
this  single  rail,  there  is  a  guide  rail  on 
each  side  of  the  tunnel  to  keep  the  trol- 
ley car  from  tipping  over,  and  a  trolley 
rail  on  top  which  acts  as  a  trolley  wire 
and  brings  the  electric  power  to  the  car. 

The  proposed  method  of  building  this 
tunnel  is  also  interesting,  as  well  as  most 
simple.  It  is  expected,  with  the  30  inches 
diameter  tunnel  at  least,  that  in  most 
instances  it  will  consist  of  ordinary  30 
inch  cast  iron  water  pipe  laid  in  an  open 
trench.  Inside  this  pipe  will  be  fastened 
the  rails  upon  which  the  cars  and  trains 
will  travel.  It  is  believed  that  this  form 
of  construction  will  prove  very  simple 
and  in  addition  will  give  a  strong  and 
permanent  tunnel.  Ordinarily  two  such 
pipes  would  be  laid  in  order  to  give  ser- 
vice in  both  directions  as  on  a  double 
track  railroad. 

The  trolley  car  is  a  very  substantial 
looking  vehicle.  It  is  about  seven  feet 
long  and  its  inside,  which  is  protected  by 
a  cover,  would  easily  take  in  a  small  man 
or  a  boy.  It  is  designed  to  carry  four 
pouches  of  mail  The  car  is  shaped  some- 
thing like  a  torpedo  and  has  bumpers  at 
each  end.  The  motor  is  outside,  al- 
though the  gears  running  from  it  to  the 
driving  wheels  are  enclosed.  The  car  has 
a  sliding  trollev  contactor.     The  car  also 


has  a  reversing  switch  which  permits  it  to 
be  sent  in  either  direction  and  a  mechan- 
ism for  moving  the  car  under  its  own 
power,  but  at  very  slow  speed  while  it  is 
in  stations  or  on  sidings. 

The  motor  is  of  a  special  design  and 
is  the  most  important  part  of  the  car.  It 
is  so  wound  that  is  has  practically  a  con- 
stant speed  at  all  loads  and  when  going 
up  and  down  grades.  This  characteristic 
is,  of  course,  necessary  to  prevent  cars 
overtaking  each  other  while  in  the  tunnel. 
The  motor  is  started  by  a  switch  which 
automatically  releases  itself  when  the  car 
reaches  a  certain  speed. 

Stopping  the  car  by  itself,  and  without 
the  aid  of  an  attendant,  is  a  very  simple 
process.  It  is  similar  to  that  used  on  the 
roller  coasters  seen  at  amusement  resorts. 
At  the  end  of  the  line  and  perhaps  for 
30  or  40  feet  wooden  skids  are  placed 
just  above  the  mono-rail.  There  are  also 
wooden  skids  on  the  bottom  of  the  car. 
The  car  comes  into  the  station,  the  cur- 
rent is  lead  off  the  trolley  bar  at  a  certain 
point  and  the  car  strikes  the  skids  and 
gradually  and  easily  comes  to  rest. 


The  Electricity  of  Drops  of  Water 

When  a  liquid  jet  divides  itself  into 
drops  in  the  air,  it  is  known  that  these 
drops  are  charged  positively,  the  air 
being  charged  negatively.  This  effect  has 
been  used  by  Lord  Kelvin  as  a  means  of 
creating  electrical  charges  ;  it  is  utilized 
also  for  measuring  atmospheric  elec- 
tricity. 

Dr.  von  Bcrnalak.  of  the  University 
of  Heidelberg,  in  an  article  in  Annalen 
der  Physik,  gives  us  opinion  that  this 
production  of  electrical  charge-  i-  in- 
timately connected  with  the  formation 
of  drops  infinitely  small  which  accom- 
pany the  principal  drops.  Mo  establishes 
the  fact  that  if  the  number  o\  these  sec- 
ondary drops  is  increased  so  a-  to  pro- 
duce rapidly  the  large  primary  drops  at 
the  outlet  of  a  lube  which  has  its  lower 
end    eilla'rged,    the    total    amount    oi    the 

charge  is  considerable  augmented. 
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A  Telephone  Credit   Check   System 

In  large  department  stores  where 
goods  are  sold  on  credit,  a  system  is 
necessary  for  checking  the  credit  stand- 
ing of  customers  at  the  time  of  the  pur- 
chase. A  system  for  this  purpose  was 
recently  installed  in  the  new  Rothschild 
department  store,  Chicago.  The  two 
requisites,  speed  and  accuracy,  are  at- 
tained by  means  of  telephones  placed  at 
wrapping  desks  throughout  the  store. 
These  telephones  are  fitted  with  a  special 
electrical  stamp  controlled  by  a  separate 
circuit  which  permits  an  o.  k.  from  the 
credit  office  being  printed  on  the  inserted 
sales  slip.  In  the  credit  department  is 
located  a  switchboard  controlled  by  an 
operator  who  switches  the  calls  received 
to  the  girl  handling  the  particular  section 
of  the  alphabet  in  which  a  customer's 
name  is  located.  The  credit  files  in  the 
form  of  card  indexes  are  conveniently 
located  in  front  of  each  girl  and  to  each 
is  assigned  one  of  the  six  divisions.  For 
example,  girl  No.  1  has  charge  of  all 
calls  from  A  to  D,  etc. 


phone  standard,  calls  for  authorization 
clerk  No.  5,  hangs  up  her  receiver  and 
resumes  her  duties. 

In  the  credit  room  the  operator 
switches  the  call  to  clerk  No.  5  and  a  lamp 
is  lighted  in  the  board  at  her  desk,  which 
indicates  that  a  credit  is  ready  to  be 
passed  upon.  The  lamp  remains  lighted 
until  the  call  is  answered.  Clerk  No.  5 
then  calls  the  inspector,  who  gives  the 
name  and  address  of  the  customer  and 
the  amount  of  sale.  The  inspector  then 
hangs  up  the  receiver.  Referring  to  her 
cards,  clerk  No.  5  ascertains  the  custom- 
er's credit  standing  and  if  found  satis- 
factory presses  a  key  which  prints  an 
o.  k.  on  the  sales  slip  which  was  inserted 
in  the  instrument  down  at  the  sales  count- 
ter.  If  there  is  a  question  about  charge, 
the  customer  is  asked  to  call  at  the  office 
of  the  credit  manager,  where  it  can  be 
properly  adjusted. 


CURB   STREET   LIGHTS   AND   HOUSE    NUMBERS 


If  a  customer,  S,  desires  to  have  a 
purchase  charged  to  her  account,  the 
cashier-inspector  at  the  station  where  the 
goods  are  bought  inserts  a  sales  slip  un- 
der the  little  hood  attached  to  the  tele- 


Street  Lights  Along  the  Curb 

A  plan  to  aid  in  finding  house  numbers 
at  night  and  at  the  same  time  to  illumin- 
ate the  street  by  throwing  the  light  from 
the  curb  directly  over 
the  surface  of  the  road- 
way is  here  illustrated. 
Within  a  metal  hood 
open  upon  the  side 
towards  the  street  is  an 
incandescent  lamp.  The 
hood  is  secured  to  the 
cement  curbing  by 
bolts  embedded  in  it. 
The  interior  of  the 
hood  is  lined  with  a  re- 
flecting material  and 
upon  the  base  of  the 
hood  facing  the  street 
is  a  beveled  edge  Eor 
the  street  number.  The 
hood  is  arranged  so 
that  the  lamp  is  looked 
in.  The  lights  may  he  replaced  in  a  stag- 
gered position  as  shown  affording  a  light 
free  from  shadows  at  the  street  surface. 
The  idea  is  patented  by  Thomas  S. 
Brown,  Hemet,  Cal. 
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In  Recognition  of  Faithful  Friends 

The  homeless  cat,  the  stray  dog  and 
the  injured  horse  have  received  a  recog- 
nition of  their  devotion  to  humanity  in 
the  opening  of  a  hospital  for  them  at  East 
Twenty-fourth  Street  and  Avenue  A, 
New  York  City. 

The  hospital,  which  is  a  three  story 
building,  was  built  by  the  Society  for  Pre- 
vention of  Cruelty  to  Animals,  is  pro- 
vided with  everything  necessary  to  care 
for  its  patients,  including  even  a  roof 
garden  for  their  exercise,  and  affords  an 
example  of  the  modern  applications  of 
electricity. 

According  to  the  Edison  Monthly,  a 
sick  or  injured  horse  is  brought  to  the 
hospital  in  a  specially  built  ambulance. 
An  electric  elevator  conveys  ambulance 
and  horse  to  an  upper  floor  where  an 
electric  one-ton  hoist  upon  an  electric 
trolley  lifts  the  animal  clear  of  the  floor  if 
need  be  and  conveys  it  to  the  operating 
room.    A  $1,200  operating  table  with  ad- 


CONVALESCING  UNDER  THE  ELECTRIC 
BLANKET 


FROM   ELEVATOP.  TO  OPERATING  ROOM  BY  TROLLEY 


justing  mechanism  enables  the  surgeon 
to  place  the  horse  in  any  desired  position. 
This  room  is  lighted  by  44  electric  lights 
and  contains  operating  tables  for  hand- 
ling dogs  and  cats. 

Cats  and  dogs  are  kept  each  in  neat 

clean    cages    properly 

lighted  by  electricity 
and  even  provided 
with  electric  warming 
pads  where  needed.  A 
place  is  also  arranged 
in  which  to  keep  dogs 
suspected  of  rabies. 

In  the  horse  ward 
are  box  stalls,  all 
lighted  by  electricity, 
and  also  a  "threshing 
stall"  with  sixteen 
inches  of  peat  moss  on 
the  concrete  floor 
where  a  horse  suffer- 
ing from  colic  may  be 
confined. 

As  in  hospitals  for 
human  beings,  there  is 
a  contagious  ward, 
with  electric  lights 
shaded  to  protect  the 
eyes  of  the  dumb  pa- 
tients from  the  effects 
of  the  glare. 
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Piecing  Out  Daylight  to  Hasten  Plant 
Growth 

Experiments  have  been  made  at  the 
Cornell  (N.  Y.)  Experimental  Station,  at 
the  West  Virginia  Station  and  by  W.  W. 
Rawson,  a  well  known  vegetable  grower 
of  Boston,  to  determine  whether  electric 
light,  either  arc  or  incandescent,  can  be 


flaming  arcs  can  be  seen  in  the  daylight 
picture. 

Regarding  results  Mr.  F.  E.  Mojon- 
nier  of  the  company  says,  "The  daylight 
picture  shows  in  the  foreground  a  bed  of 
lettuce  transplanted  a  week  before  this 
picture  was  taken.  The  night  picture 
shows  the  same  bed  of  lettuce  taken  from 
almost  the  same  spot  sixteen  days  after 
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PLANT       GROWTH       UNDER 
ELECTRIC  LIGHT.     THE  UP- 
PER, VIEW  SHOWS  A  LET- 
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advantageously  used  upon  lettuce  t< 
piece  out  the  sunlight  in  midwii 
the  accompanying  pictures  show 
terior  of  the  Walla  Walla  I 
Vegetable  Company.  Walla 
Wash.,  where  excellent  results 
being-  attained.      A    partial   view 
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lg  this  period  the 
>   were    turned    on   continuously    at 

and  the  great  growth  secured  must 
tributed  to  the  effect  oi  the  light,  as 

my  experience  ii  is  impossible  to 
■  such  a  growth  in  winter  in  that 
when  the  days  are  short   and  often 
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dark,  without  the  aid  of  the  lights. 
We  also  installed,"  says  Mr.  Mojonnier, 
"sixteen  500  candlepower  Mazda  lamps 
in  another  part  of  the  houses  to  test  the 
relative  merit  of  the  two  systems.  While 
lettuce  grows  rapidly  under  the  influence 
of  the  Mazda  lamps  it  is  inclined  to  be 
more  spindling  and  light  weight  than  that 
grown  under  the  flaming  arcs.  We  ac- 
count in  part  for  this  by  the  considerable 
quantity  of  carbonic  gas  thrown  from  the 
arcs  which  is  absent  in  the  Mazda  instal- 
lation. This  gas  is  a  food  for  vegetation 
and  is  promptly  taken  up." 

Referring  to  the  other  experiments, 
Mr.  Rawson  saves  a  week  upon  each  of 
his  three  winter  crops  by  the  use  of  three 
ordinary  street  arc  lamps  hung  over  a 
house  370  by  33  feet.  At  Cornell  the  ef- 
fects upon  lettuce  have  been  marked  in 
all  tests  and  the  gains  in  maturity  have 
been  as  much  as  two  weeks. 


Revealing  Power  of  Light 

It  has  been  pointed  out  that  not  only 
the  direction  and  intensity  of  light,  but 
its  color,  must  be  considered  in  estimat- 
ing its  power  to  reveal  fine  details.  Ex- 
periment shows  that  most  persons  are 
shortsighted  for  blue  and  violet  light. 
When  patterns  are  illuminated  alternately 
with  red,  green  and  blue  light,  it  is  found 
that  for  ease  of  seeing  minute  details, 
blue  and  green  light  are  preferable  to 
green  for  short  distances,  but  that  at 
greater  distances  red  light  gives  the  best 
results. 

Searchlight  Attachment  for  Pistol 

A  lighting  attachment  for  a  pistol, 
consisting  of  a  battery,  electric  lamp 
and  a  push  button  for  controlling  the 
light,  has  been  patented  by  Clifford  A. 
Lewis  of  Portland,  Oregon. 


THE   PISTOL  SEARCHLIGHT  AND   ITS  EVIDENT 
ADVANTAGE 


The  battery  is  contained  in  the  butt  of 
the  weapon  and  just  under  the  thumb  of 
the  uSer  as  the  pistol  is  held  in  the  hand, 
is  the  button  for  flashing  the  lamp.  Be- 
low the  barrel  and  attached  to  it  by 
hangers,  is  a  tube  containing  the  electric 
lamp  and  a  lens>  for  directing  the  rays 
of  light. 
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The  Tree  of  Light 

With  a  tree  and  a  carol,  the  Christmas 
spirit  was  revived  in  New  York,  and 
thousands  of  dwellers  in  that  busy  city 
where  sentiment  is  supposed  to  lie  dor- 
mant paused   in  their  hustle  and  bustle 


AN  OUTDOOR  CHRISTMAS  TREE 


Late  in  the  afternoon  of  Christmas 
Eve  the  "tree  of  light"  was  ready. 
Long  before  the  appointed  hour,  Madison 
Square  Park  was  thronged.  People  had 
come  fromi  all  over  the  city  and  hun- 
dreds paused  on  their  way  home.  There 
were  shoppers  with  their  arms  filled  with 
bundles  and  tired  girls  who  had  waited 
upon  them,  but  they  all  stood  patiently 
until  the  trumpeters  sounded  the  fanfare 
from  Parsifal.  High  at  the  top  of  the 
evergreen  appeared  the  faint  glow  of  a 
star,  symbolical  of  the  Star  of  Bethlehem 
of  2000  years  ago.  Slowly,  as  its  mes- 
sage seemed  borne  upon  the  great  throng, 
it  gained  in  brilliancy  until  at  last  it  burst 
forth  in  all  its  glory.  For  several  min- 
utes it  ruled  the  darkness,  and  then  the 
great  tree  seemed  to  spring  to  life  as 
cluster  after  cluster  of  vari-colored 
globes  shed  their  radiance  from  the 
branches. 

At  first  the  crowd  stood  in  awed 
silence,  then  a  burst  of  applause  swept 
over  the  throng  and  as  the  choir  burst 
into  "Holy  Night,"  the  carol  was  taken 
up  until  a  thousand  voices  were  united 
with  those  of  the  singers  on  the  platform. 
The  program  continued  until  one  o'clock, 
when  the  lights  were  turned  off.  Each 
succeeding  evening  until  New  Year's,  the 
tree  gleamed  from  dusk  till  midnight. 


to  gaze  at  a  thing  of  beauty  that  blazed 
against  a  background  of  park  elms  and 
tall  buildings.  It  was  the  "tree  of  light," 
conceived  in  the  mind  of  one  who  would 
provide  cheer  for  those  in  whom  the 
spirit  of  Christmas  might  need  awaken- 
ing and  all  the  holiday  week  it  gleamed 
in  the  darkened  park. 

The  outdoor  Christmas  tree  was  a 
gift  in  every  sense.  The  tree,  a  60  foot 
balsam,  was  presented  by  the  Adiron- 
dack Club,  its  transportation  was  donated 
by  the  railroad  company,  it  was  erected 
by  an  interested  New  Yorker,  the  wiring 
was  a  gift  and  the  illumination  was  pro- 
vided by  the  lighting  company.  Even 
the  soloists,  the  choral  societies,  and 
the  band  gave  their  services  free. 


An  Electro- Sanitation  Plant  in  Brazil 

A  remarkable  electro-sanitation  plant 
has  been  in  use  in  the  city  of  Santos, 
Brazil,  for  about  one  year  and  is  reported 
to  be  highly  efficient  and  economical  in 
operation.  The  building  has  a  beautiful 
parklike  surrounding  and  the  power 
house  which  stands  beside  it  is  of  an 
ornate  architecture  that  resembles  that  of 
an  amusement  pavilion  or  exposition  hall. 
In  reality  the  sanitation  plant  is  used  to 
render  the  sewage  of  the  city  odorless 
and  innocuous  and  it  accomplishes  its 
purpose  so  admirably  that  there  is  not  the 
slightest  nuisance  involved  in  its  opera- 
tion. Although  one  half  million  gallons 
of  raw   sewage   flow   through   this   build- 
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ing  daily  in  open  troughs  there  is  no  odor 
perceptible.  This  is  because  of  the  in- 
stantaneous action  of  the  electrolytic 
treatment  which  it  receives,  a  process  that 
deoderizes  it  instantly. 

The  operation  is  simple  and  the  ap- 
paratus is  not  expensive  to  install.  The 
main  features  are  two  uncovered  troughs 
containing  a  series  of  electrodes,  metal 
plates  set  on  edge  with  about  Y\  inch 
space  between  the  anodes  and  cathodes. 
The  proper  wiring  is  connected-  from  the 
sides  of  the  troughs  and  the  power  is  ob- 
tained from  the  adjacent  power  house. 

An  electric  current  of  from  two  to 
three  volts  and  from  700  to  800  amperes 
is  maintained  and  the  electrolvsis  not  onlv 
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ELECTRO-SANITATION    PLANT    IN    THE    CITY    OF 
SANTOS.   BRAZIL 

destroys  all  offensive  odor  but  kills  all 
disease  germs,  including  the  typhoid  bac- 
teria. The  fertilizing  properties  of  the 
liquid  are  not  diminished  by  this  process, 
which  suggests  an  enormously  profitable 
method  of  soil  renewal. 


The  cost  of  this  plant  was  about 
$10,000  and  the  cost  of  operation  is  very 
slight,  about  $10  or  less  per  million  gal- 
lons treated.  The  only  labor  required  is 
the  inspection  of  the  electrical  apparatus 
and  the  cleaning  of  the  plates  by  revers- 
ing- the  current  a  few  times  a  dav. 


The  Sun  as  Lightbuoy  Tender 
It  is  announced  that  a  feature  of  the 
Panama  Canal  will  be  a  number  of  acety- 
lene lighted  buoys  marking  the  channel 
entrance,  and  these  will  be  extinguished 
by  the  sun  rising  in  the  morning  and 
automatically  lighted  when  the  sun  goes 
down   and  darkness   comes   on. 

There  are  two  systems  proposed  as 
shown  in  the  illustration.  One  is  that 
of  Gustaf  Dalen,  the  Swedish  physicist. 
This  is  mechanical.  Briefly,  the  warmth 
of  the  sun  at  dawn,  falling  on  a  rod 
which  rests  on  a  lever,  expands  that  rod 
and  so  moves  the  lever  which  closes  the 
gas  valve.  At  night  the  rod,  getting 
cooler,  contracts,  and  so  opens  the  valve 
and  lets  the  gas  pass,  to  be  lit  by  a  small 
jet  always  left  burning.  The  rod  can 
be  adjusted  according  to  the  temperature 
conditions  of  any  country. 

The  other  system  proposed,  which  is 
electrical,  is  that  of  Ernest  Ruhmer.  It 
was  briefly  described  in  the  March  1912 
issue  of  this  magazine.  It  depends  upon 
the  substance  selenium  for  its  operation. 
Selenium  has  the  property  of  being  high- 
ly resistant  to  the  flow  of  electric  current 
when  in  the  dark  but  becomes  a  good 
conductor  under  the  influence  of  light. 
It  is  placed  in  a  battery  circuit  in  the 
buoy  in  such  a  manner  that  when  the 
sun  rises  and  strikes  the  selenium  cell 
current  flows  through  the  circuit  and 
operates  an  electro-magnetic  device 
which  turns  off  the  gas.  When  darkness 
comes  the  selenium  becomes  highly  re- 
sistant, cuts  oft"  the  flow  of  current,  and, 
the  electro-magnet  being  released,  the  gas 
flows  ag^ain  and  is  lighted  by  a  small 
permanent  jet  as  in  the  case  of  the  Dalen 
system. 
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TWO  TYPES   OF   ACETYLENE   BUOYS   PROPOSED  TO   MARK   THE   ENTRANCE    TO    THE    PANAMA   CANAL. 

BOTH  AKE  CONTROLLED  BY  THE   LIGHT  OF  THE  SUN    -ONE  BY  AN    ELECTRICAL 

DEVICE   EMBODYING   THE   SELENIUM   CELL 
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Electricity   Building  at   Panama^ 
California  Exposition 

With  the  expectation  of  its  completion 
by  the  first  of  April,  1913,  there  is  now 
being  erected  in  Balboa  Park,  San  Diego, 
Cal.,  the  Electricity  Building-  which  is  to 
be  a  part  of  the  Panama-California  ex- 
position to  be  held  there  in  1915. 

The  structure  is  250  by  300  feet,  with 
balconies  here  and  there  and  with  towers 
which  will  be  covered  with  vines  by  the 
time  the  exposition  opens.  The  Spanish 
colonial  style  of  architecture  is  followed, 
and,  in  fact,  the  building  is  modeled  after 
the  palace  which  Comte  de  Heras,  a 
Spanish  nobleman,  erected  for  his  own 
use  in  the  City  of  Mexico  in  the  seven- 
teenth century. 

It  is  planned  to  have  the  electrical 
building  contain  an  exhibit  which  will 
give  the  history  of  the  use  of  electricity 
from  the  beginning  of  its  adaptation  to 
man's  use  down  to  date.  As  far  as  possi- 
ble every  electrical  discovery  and  every 
instrument  or  device  which  has  been  de- 
veloped will  be  shown,  the  progress  from 
the  beginning  being  shown  year  by  year 
in  regular  sequence.  As  a  result  of  this 
every  visitor  to  the  building  will  obtain 
a  comprehensive  idea  of  the  multifold 
uses  to  which  man  has  put  electricity. 

The  latest  models  of  electric  vehicles 
and  boats  will  be  shown,  along  with  all 
kinds  of  electric  motors,  lighting,  heating 
and   medical  apparatus.     Upon  the   ex- 


terior the  building  is  to  be  a  study  in 
lights  at  night  and  is  expected  to  far  sur- 
pass even  the  famous  electric  tower  which 
was  such  a  feature  at  the  Pan-American 
Exposition  in  Buffalo  in  1901. 

Great  progress  is  being  made,  it  may  be 
incidentally  stated,  in  the  preparations 
for  the  Panama-California  Exposition  at 
San  Diego,  which  is  to  be  distinct  in  ev- 
ery way  from  the  world's  fair  to  be  held 
at  San  Francisco  the  same  year.  It  is 
planned  to  open  the  gates  on  January  1st, 
1915  and  to  keep  the  exposition  going 
until  the  end  of  the  year.  This  arrange- 
ment is  possible  by  reason  of  the  equable 
climate  which  San  Diego  enjoys. 


The  Diamond  Electric  Sign 

The  "Diamond"  electric  sign  is  the 
latest  French  idea  in  this  line  and  it  uses 
letters  made  up  oi  cut  glass  pieces  cut  like 
gems.  When  different  colored  light  is 
thrown  through  the  clear  glass  pieces,  it 
makes  them  glow  and  sparkle  like  so 
many  diamonds,  and  the  effect  is  a  strik- 
ing one.  The  method  of  working  is  very 
clear.  On  the  front  board  the  cut  glass 
gems  are  set  in  holes  so  as  to  make  up 
the  letters,  clear  glass  being  used  in  all 
cases  so  as  to  allow  different  colored  light 
to  pass. 

Back  of  the  board  is  a  revolving  drum 
with  translucent  glass  faces,  each  face 
being  of  a  different  color,  and  inside  the 
drum     are     incandescent     lamps     placed 
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along  a  row.  When  the  drum  revolves, 
the  colors  are  thrown  upon  the  glass 
gems  in  varied  fashion,  so  that  the  gems 
appear  to  flash  with  a  changing  glow  and 
thus  produce  a  flaming  effect  which  is 
very  striking. 

A  small  motor  or  clockwork  rotates 
the  drum,  and  the  inventors  point  to  the 
use  of  a  low  current  for  lighting  the  few 
lamps  employed,  so  that  a  good  sign  can 
be  had  at  a  low  cost  for  current,  this 
being  much  less  than  where  the  letters 
are  made  up  of  lamps.    If  need  be,  the 


THE   DIAMOND   ELECTFUC   SIGN 

sign  can  be  put  out  and  lighted  at  inter- 
vals, by  the  revolving  device.  Even  in 
daytime  the  sun  strikes  on  the  diamond 
faces  and  gives  a  very  brilliant  effect. 


Electric  Incubator  and  Brooder 

An  electric  incubator  and  brooder 
which  is  finding  much  favor  in  Germany 
is  described  in  Mitteilungett  the  publica- 
tion of  the  Berliner  Elekricitats-Werke. 
With  this  incubator  it  is  possible  to  ap- 
proach very  closely  the  results  of  natural 
incubation,  and  thus  reach  a  very  favor- 
able result  (80  per  cent)  in  the  hatching 
of  chickens  from  artificially  incubated 
eggs. 

The  heat  produced  by  an  electric  cur- 
rent is  made  in  this  apparatus  to  regulate 


itself  to  a  fraction  of  a  degree.  In  this 
way  a  pratically  uniform  hatching  tem- 
perature is  maintained,  which  is  seldom 
reached  by  other  artificial  methods.  This 
incubator  requires  no  attention  beyond 
the  daily  turning  and  airing  of  the  eggs. 
As  a  consequence  of  the  automatic  heat 
regulation  by  the  shutting  off  of  the  cur- 
rent when  the  desired  temperature  is  at- 
tained, the  consumption  of  electricity  is 
reduced  to  a  minimum,  and  since  the 
energy  is  calculated  according  to  power 
and  heating  charges,  the  expense  is  very 
small. 

The  brooder,  like  the  incubator,  is  built 
on  the  principle  of  making  the  most 
economical  use  of  the  heat  of  the  current, 
thereby  keeping  down  the  cost  of  opera- 
tion.    In    combination    with    an    electric 


BROODER  AND  INCUBATOR   BUILT  TO  MAKE 
THE   MOST   ECONOMICAL   USE  OF  HEAT 

lamp  the  brooder  keeps  the  chickens  com- 
fortable and  warm  and  consequently  a 
very  large  per  cent  of  those  hatched  can 
be    reared,   whctlici    in   winter   or   spring. 
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Lighting  the  Bastile  Column 

The  14th  of  July  is,  the  French  inde- 
pendence day,  and  corresponds  in  idea 
with  our  own  Fourth  of  July.  This  date 
commemorates  the  taking  of  the  Bastile 


teresting   examples   of   electric   illumina- 
tion to  be  seen  in  the  city. 


THE  FAMOUS  BASTILE  COLUMN   AT    NIGHT 

during  the  Revolution  and  it  is  also  a  time 
of  general  merrymaking  in  the  streets  of 
Paris,  especially  at  night  when  the  open 
air  balls  in  the  public  squares  and  the 
illuminations  all  over  town  make  an  at- 
tractive scene.  Electric  illumination 
naturally  heightens  the  effect,  such  as  the 
lighting  of  the  famous  Bastile  column 
which  the  photograph  shows.  On  the 
top  of  the  column  the  figure  of  Victory, 
which  appears  to  be  small,  but  is  in  reality 
of  colossal  size,  is  brilliantly  lighted  up 
by  the  lamps  placed  around  the  platform 
and  the  decoration  is  made  up  of  long 
rows  of  lamps  running  from  top  to  bot- 
tom, together  with  numerous  garlands. 
On  the  whole  this  is  one  of  the  most  in- 


Electric  Advertising  in  Shanghai 

Shanghai,  the  commercial  metropolis 
of  China,  has  seen  such  changes  in  the 
few  months  which  have  intervened  since 
the  conservative  Chinese  empire  was 
changed  into  a  modern  republic  that  it  is 
difficult  to  realize  what  the  city  was  a 
year  ago.  Space  forbids  a  description  of 
these  changes,  and  indeed  this  page  is 
not  the  fitting  vehicle  therefor,  but  all 
those  interested  in  electrical  science  and 
its  application  to  modern  commercial 
needs  will  be  interested  to  learn  that  John 
Chinaman,  emerging  from  his  Rip  Van 
Winkle  slumbers,  bids  fair  to  rank  with. 


VIEW  IN    SHANGHAI  — THE   CHINESE   IDEA   OF 
ILLUMINATED  BUILDING  FRONTS 


if  not  excel,  the  most  up-to-date  nations 
of  the  world  in  connection  with  the 
adaptation  of  electricity  to  this  form  of 
advertising. 
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Shanghai  has  a  foreign  population  of 
over  13,000.  In  the  international  and 
French  Settlements  there  are  300,000 
Chinese,  and  in  the  Chinese  city  itself 
about  540,000.  The  total  trade  of  the 
port  for  the  year  1911  amounted  to  $153,- 
000,000  in  gold,  and  thus  it  will  be  readily 
understood  what  the  possibilities  are  for 
the  retail  trader. 

The  Nanking  Road,  leading  from  the 
business  section  to  the  residential  dis- 
trict, is  the  principal  foreign  thorough- 
fare. For  eighteen  out  of  the  24  hours  it 
is  thronged  with  pedestrians — of  all  na- 
tionalities, but  principally  Chinese — and 
vehicular  traffic.  All  the  principal  shops 
are  congregated  there,  among  which  are 
the  silversmiths'  stores.  Three  of  these 
places  have  recently  been  rebuilt,  and 
have  been  fitted  up  in  the  most  elegant 
and  up-to-date  manner  in  order  to  display 
their  wares  to  the  best  advantage. 

Not  content  with  internal  decoration, 
the  exteriors  have  been  decked,  regard- 
less of  expense,  in  a  manner  which  would 
appear  strange  to  people  of  other  lands, 
as  can  be  judged  from  the  accompanying 
picture. 

The  photograph  here  reproduced 
shows  the  premises  of  two  dealers,  in  an- 
other part  of  the  same  road,  illuminated. 
The  more  pretentious  of  the  two  has 
2,000  sixteen  candlepower  electric  lights, 
the  other  1,500.  These  are  worked  in 
among  the  fantastic  decorations,  some  of 
them  of  an  allegorical  nature  and 
operated  by  clockwork. 

Questioned  as  to  whether  the  results 
warranted  such  an  expenditure,  the  en- 
terprising proprietor  of  one  of  the  stores 
remarked,  "Maskee  how  much  he  cost. 
Can  catchee  plenty  tlade  so  fashion." 

Needless  to  say,  the  nightly  display  at- 
tracts crowds  of  Celestials,  who  stand 
open  mouthed  and  dumb  watching  the 
free  show,  obstructing  the  traffic,  and 
affording  the  pickpockets  an  easy  mode 
of  livelihood. 

It  is  stated  that  the  illuminations  will 
be  continued  indefinitely  although  the  cost 
is  heavy,  even  for  a  single  night. 


Troubleman's  Portable  Searchlight 

A  portable  light  that  will  enable  the 
troubleman  to  examine  the  wires  on  a 
transmission  line  at  night  means  quicker 
location  of  trouble. 

The  portable  searchlight  here  shown  is 
fed  from  a  tank  with  gas  at- 250  pounds 
pressure,  the  tank  being  carried  on  the 
back  of  the  troubleman.  The  lamp  will 
burn  for  70  hours  on  one  charge  of  gas. 

It  is  possible  with  this  light  to  see 
clearly  the  wires  at  the  top  of  the  highest 
poles.  It  furnishes  sufficient  light  from  the 


TROUBLEMAN  WITH  A  SEARCHLIGHT 

ground  for  the  re-fusing  of  transform- 
ers and  the  replacing  ami  repairing  of 
lines  at  once,  no  matter  how  dark  and 
stormy  the  night,  with  the  minimum 
amount  of  danger  to  the  man  doing  the 
work,  As  a  very  large  percentage  of  line 
troubles  occur  at  night  the  value  of  this 
outfit  can  be  readily  appreciated. 
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Mount  Wilson  Observatory 

Electricity  is  one  of  the  most  important 
auxiliaries  in  the  work  of  the  modern 
astronomer  and  the  range  of  its  applica- 
tions in  this  field  is  nothing  less  than 
surprising.  The  Mount  Wilson  Solar 
Observatory,  in  southern  California,  is 
one  of  the  most  noted  installations  of  this 
kind  in  the  world,  and  the  accompanying- 
photographs  show  two  or  three  applica- 
tions of  special  interest.  The  largest 
telescope  on  Mt.  Wilson  is  a  60  inch  re- 


made for  the  manufacture  of  a  new  mir- 
ror, and  when  the  telescope  is  completed 
and  set  up  in  its  new  home  on  the  sum- 
mit of  the  mountain,  it  will  be  capable  of 
being  turned  at  many  angles  by  small 
motors  responsive  to  the  hand  of  the  ob- 
server. The  great  tube's  range  of  motion 
is  shown  in  the  accompanying  view  of  a 
model  frame  which  the  mechanicians  of 
the  observatory  staff  have  prepared  in 
studying  the  possible  mountings  of  the 
instrument. 

The     observatory     maintains     an    im- 


TWO  VIEWS  OF  A   MODEL  OF  A   100  iNCH  TELESCOPE  MOUNTING.— MOUNT  WILSON  OBSERVATORY. 

IN  THE  CENTER  IS  A  GIANT  ELECTRO-MAGNET  IN  THE  OBSERVATORY   LABORATORY. 

FOR   STUDY   RELATING  TO  THE   SOLAR   MAGNETIC   FIELD 


flector,  and  when  this  was  hauled  up  the 
mountain  in  parts  a  few  years  ago  a 
gasoline-electric  truck  had  to  be  im- 
pressed into  service  and  an  old,  ten  mile 
trail  30  inches  wide  rebuilt  into  a  ten  foot 
roadway. 

The  observatory  is  planning  to  erect  a 
100  inch  telescope  on  the  mountain,  and 
this  is  to  be  the  largest  glass  of  its  kind 
in  the  world.  Recently  it  was  discovered 
that  the  glass  being  ground  for  this  pur- 
pose in  the  Pasadena  laboratory  of  the 
institution  was  not  flawless  and  many 
months  of  hard  and  delicate  work  came 
to    naught.     Arrangements    have    been 


portant  laboratory  in  the  city  of  Pasa- 
dena where  exhaustive  experiments  are 
carried  on  in  the  comparison  of  phenom- 
ena noted  in  the  heavens  with  the  results 
of  spectroscopic  and  other  observations 
made  within  doors.  The  accompanying 
view  shows  one  of  the  most  powerful 
electro-magnets  in  the  world  in  use  in  this 
laboratory,  the  magnet  being-  built  in  two 
parts  and  water  cooled.  When  fully  ex- 
cited the  coils  of  this  magnet  absorb 
about  sixteen  kilowatts  or  about  20  horse- 
power of  electrical  energy.  By  its  use 
many  of  the  conditions  of  the  solar  mag- 
netic field  have  been  simulated. 
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Money-irvthe-Slot  Restaurant 

Mr.  Edison  predicts  automatic  or 
money-in-the-slot  stores  and  the  "Auto- 
mat Lunch"  at  1557-63  Broadway,  New 
York,  which  now  feeds  10,000  people 
daily,  goes  far  towards  verifying  his  pro- 
phetic vision. 

Passing  under  a  big  electric  sign  and 
through  a  doorway  surrounded  by  a  $6,- 
000  stained  glass  window,  mechanical  coin 
devices  in  connection  with  drums  and  en- 
closures that  contain  foods  and  drinks 
to  suit  any  palate  are  found.     Hunger 


COOLING  CABINET  FOR   FOOD  PREPARED  AND 
READY   TO  SERVE 


may  be  appeased  by  inserting  a  coin  of 
proper  value  and  either  turning  a  knob 
or  pulling  a  lever.  ^Through  glass  win- 
dows the  customer  can  inspect  the  food 
he  is  to  pay  for. 

The  drums  containing  the  ice  cream 
are  kept  chilled  by  a  surrounding  jacket 
through  which  cold  brine  circulates.  Hot 
machines  circulate  hot  water  through  a 
jacket.  Ten  hot  and  cold  liquid  machines 
containing  orders  of  tea,  coffee,  milk. 
buttermilk,  etc.,  are  operated  by  electric 


HOT  AND  COLD  LIQUID    MACHINE  OPERATED  ON 
THE  COIN-IN-THE-SLOT  PRINCIPLE 


pumps  which  measure  the  proper  amount 
at    each    helping.      Even    the    cream    is 
poured  into  the  cup  before  the  coffee. 
Three  motor  driven  ice  machines  in  the 


lljp? 

REAK  OF  THE  FOOD  CABINET  FROM  WHICH  THE 

DISHES  COME  FORTH  WHEN   A  COIN 

IS  DROPPED  IN  THE  SLOT 


1186 


POPULAR    ELECTRICITY    MAGAZINE 


basement  constitute  the  refrigerating 
plant  and  two  electrically  operated  dish 
washing  machines  on  the  top  floor  take 
care  of  the  soiled  dishes  sent  up  by  an 
electric  conveyor.  Tungsten  lamps  are 
used  for  lighting  and  22  electric  fans 
provide  ventilation. 

Although  the  tile  floor,  ornamental  col- 
umns and  glistening  machines  are  invit- 
ing, there  are  those  who  are  still  a  bit 
shy  and  these  may  find  beneath  the  main 
floor  a  room  where  240  people  may  be 
served  in  the  old  "Order,  please"  way. 


Warm  Meals  for  the  Horse 

In  the  cold,  windy  days  of  winter,  the 
horse  is  called  upon  to  face  the  sleet  and 
storm,  and  this  faithful  beast  appreciates 
a  warm  supper  after  such  a  day's  work 
as  much  as  does  his  driver. 

In    the   preparation   of   this    feed   the 


and  water  and  a  connection  by  a  length 
of  flexible  cord  and  a  plug  made  with  the 
nearest  light  outlet.  In  two  or  three 
minutes'  time  the  feed  is  warm  and  is  far 
better  for  the  horse  than  an  ice  cold 
supper. 

Automatic  Compasses  for  Ships 
There  is  a  form  of  compass  that  auto- 
matically registers  the  route  followed  by 
a  ship.  It  is  a  matter  of  practical  experi- 
ence in  navigation  that  the  steersman 
often  varies  from  the  course  set  for  him 
in  advance,  and  sometimes  the  final  ef- 
fects of  these  variations  may  become 
serious.  The  Heit  compass  preserves  a 
record  of  all  the  departures  made  by 
the  ship  from  the  set  course  from  one 
end  of  the  voyage  to  the  other,  and  this 
record  may  be  consulted  at  any  time.  The 
compass  is  connected  with  an  electric  ap- 
paratus in   such  a  wav  that  once  every 


THE  ELECTRIC  HEATEK  IS  A  VALUABLE  ADDITION  TO  THE   STABLE  EQUIPMENT 


heater    comes    into     convenient 
as    most    livery    and    boarding 


electric 
service 

stables  are  lighted  by  electricity.  The 
American  heater  suitable  for  this  pur- 
pose consists  of  a  metal  coil  within  which 
is  contained  the  heater  wire.  The  coil 
may  be  set  into  a  pail  or  trough  of  feed 


minute  the  angle  made  by  the  ship's 
course  with  the  magnetic  meridian  is 
recorded  by  means  of  an  electric  con- 
tact. 

The  records  are  made  on  a  moving  roll 
of  paper,  whose  motion  is  so  timed  that 
the  hour  and  minute  of  the  contact  are 
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automatically  indicated.  Thus  the  ship's 
captain  has  continually  before  his  eyes 
a  chart  of  the  course  he  has  traversed. 


Economical  Lighting  in  a  Pumping 
Plant 

An  inexpensive  method  of  providing 
electric  lighting  is  employed  in  a  large 
pumping  station  in  the  East.  The  plant 
contains  two  steam  driven  pumps  of  11,- 
000,000  gallons  combined  daily  capacity, 
but  no  small  engines.  To  avoid  the  in- 
convenience of  installing  the  latter  a  fif- 
teen inch  Peiton  water  wheel  was  pur- 
chased and  direct  coupled  to  a  small 
dynamo.  The  water  wheel  is  operated  on 


lamps.  The  equipment  requires  practi- 
cally no  attention,  and  the  cost  of  oper- 
ation is  trifling  in  comparison  with  the 
expense  of  purchasing  current  or  of  run- 
ning and  maintaining  a  steam  or  oil  en- 
gine set  for  illumination  service. 


Thawing  Frozen  Water  Pipes 

A  portable  emergency  electrical  equip- 
ment for  thawing  out  frozen  water  pipes 
was  made  at  Fort  Leavenworth  Army 
Post  last  winter  and  used  successfully 
all  winter.  After  several  frozen  pipes 
had  to  be  uncovered  the  apparatus  shown 
mounted  upon  the  wagon  was  used. 
There  are  two  transformers  which  were 


PORTABLE    EQUIPMENT 

FOPv   THAWING    FROZEN 

WATER,  PIPES,  SHOWING 

WATEPn   RHEOSTATS 

MADE  FROM  METAL 

ASH  CANS 


about  100  pounds  pressure  per  square 
inch  taken  from  the  pumping  mains  and 
after  the  water  passes  through  the  wheel 
it  is  returned  to  the  station  well  so  that 
none  is  wasted.  The  city  reservoir  pro- 
vides sufficient  head  to  run  the  unit  even 
when  the  main  pumping  engines  are  shut 
down. 

About  ninety  40  watt  tantalum  incan- 
descent lamps  are  supplied  from  the  unit. 
the  full  load  each  night  being  about  75 


connected  to  the  nearest  high  voltage 
pole  line  through  fuses.  Current  through 
the  piping,  which  was  connected  to  the 
110  volt  side  of  the  transformers,  was 
regulated  by  water  rheostats  made  from 
large   metal   ash   cans. 

The  most  stubborn  case  in  -;  j  inch 
pipes  required  thirteen  minutes  and  127 
amperes  to  thaw  out.  A  two  inch  pipe 
took   34   minutes   and   327   amperes.      In 


cases 


the  pipes  became  smoking  hot. 


Froijj  Iifgot  to  Wire 

c£>y  H.^edford -tones 


Americans  have  learned  the  lesson 
that  many  heads  are  better  than  one. 
Instead  of  one  man  putting  all  his 
energy  into  a  whole  factory  system, 
many  men  concentrate  each  on  his  own 
department.  All  important  questions 
now-a-days  are  settled  by  committees — 
not  by  single  individuals. 

Sixty  years  ago  there  was  a  canal  at 
Worcester,  Mass.  The  railroad  came 
and  the  canal  went  out  of  business.  But 
it  is  still  of  use  in  the  world.  Its  bed 
serves  as  a  dipping  tank  for  the  Ameri- 
can Steel  &  Wire  Company;  its  water 
serves  to  cool  the  steel  and  iron  of  the 
mills.  Each  night  the  mill  workers  go 
home  along  what  was  once  the  towpath. 
Such  is  the  evolution  of  business  in 
theory  and  practice.  One-man-power 
would  never  have  harnessed  that  canal ; 
it  would  have  been  too  busy  harnessing 
details. 

The  one  hundred  and  two  acres  of  the 
Worcester  mills  in  actual  use  are  under 
various  heads.  Each  of  the  north,  cen- 
tral and  south  works  is  a  mammoth  in- 
dustry in  itself.  I  had  seen  cable  works 
and  steel  mills  before,  but  when  I  left  the 
general  offices  and  started  out  to  inspect 
things,  I  was  amazed.  Here  I  en- 
countered the  primeval  industry,  the  giant 
at  the  bottom  of  the  refined  factories 
higher  up  in  the  scale.  Here  I  found 
men  who  really  worked  by  the  sweat  of 
their  brows,  and  added  to  it  all  the  other 
sources  of  perspiration  possible.  In  the 
annealing  room,  standing  on  the  floor 
gratings,  watching  the  men  shifting  huge 
cranes  of  metal  from  baths  of  cleansing 
acid  into  annealers  and  heating  ovens,  my 
thoughts  went  back  to  Dante.  But  they 
did  not  stop  there.  They  went  a  good 
deal  farther  back  than  Dante  before  I 
got  through. 

There  is  a  tremendous  fascination 
about   copper,   the   shimmering   red-gold 


metal  of  many  hues.  The  workmen  felt 
it  just  as  much  as  I  did.  I  stood  looking 
at  the  piles  of  copper  wire  fresh  from  the 
annealers,  and  the  foreman  came  over 
holding  up  a  coil  admiringly. 

"Ain't  she  a  peach,  eh?"  he  exclaimed. 
"You  ought  to  see  her  when  the  ovens 
are  opened!" 

I  did,  and  it  certainly  was  beautiful. 
Outside,  in  the  yard,  were  row  upon 
row,  car  upon  car,  of  dull  gray  coils 
from  the  rod  mill.  These  went  into  the 
acid  baths  and  came  out  from  the  wash- 
ing gleaming  rose-pink.  They  went  into 
the  annealers  and  came  out  gold-red, 
more  beautiful  than  gold — "Mary  Gar- 
den copper"  we  called  it.  It  was  quite 
a  compliment  to  Mary,  not  to  the  copper. 

Softened  and  rendered  ductile  by  the 
annealing,  the.  coils  of  wire,  both  steel 
and  copper,  go  to  the  drawing  rooms. 
Here  they  are  drawn  smaller  and  smaller, 
to  go  back  time  after  time  to  the  anneal- 
ing rooms.  Rigid  specifications  demand 
rigid  care  and  supervision.  If  the  wire 
is  drawn  to  a  greater  tension  than  its 
ductile  capacity  will  permit  it  is  ruined. 
Often  it  is  annealed  half  a  dozen  times 
in  process,  to  remove  the  internal  strains 
produced  by  drawing. 

The  beauty  of  copper  wire  is  by  no 
means  an  end  in  itself.  It  is  a  means  to 
an  end.  In  the  annealing  process  unless 
properly  manipulated,  scale  is  very  apt 
to  form  and  any  oxidization  would  seri- 
ously impair  the  efficacy  of  the  future 
product.  The  metal,  while  at  the  high 
temperature  necessary  for  proper  an- 
nealing, if  kept  from  all  contact  with  the 
air  will  come  out  as  bright  as  if  just 
polished. 

The  wire  goes  to  the  drawing  rooms  in 
various  sizes,  and  the  exact  specifications 
must  be  known  beforehand.  This  latter 
statement  applies  all  through  the  whole 
establishment.     The  exact  use  and  speci- 
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fications  of  the  future  completed  product 
are  known  before  it  goes  to  the  factory. 
This  is  borne  in  mind  through  every 
process  and  for  this  reason  the  Worces- 
ter plant  specializes  in  special  products. 


drum.  Speech  is  impossible  here.  The 
roaring  of  the  machinery  and  the  dull 
rumble  of  whirring  wheels  is  hardly  ob- 
servable until  you  attempt  to  talk.  Then 
you   notice   it.      And   what   a  variety  of 


THE  TITANIC  FINGER  FOL- 
LOWS US  WITH  UNERRING 
SPEED.  BEARING   A  WHITE- 
HOT  INGOT 


THE   LABORATORIES   ARE   ESSENTIAL   FEATURES  OF  THE   PLANT   AND  ARE  OF   NO   LITTLE  INTEREST  TO 

THE  VISITOR, 


A  coil  of  wire  may  be  given  a  few  drafts, 
or  it  may  be  given  many,  both  making 
the  same  size  in  the  end ;  but  the  physical 
characteristics  of  the  two  finished  wires 
will  be  entirely  dissimilar. 

I  followed  on  after  the  coils,  each  one 
growing  longer  and  finer,  from  drum  to 


noises  there  are  in  different  parts  of  the 
plant!  Stepping  out  o\  the  blooming 
mill  into  the  engine  room,  you  are 
tempted  to  think  that  all  noise  has  been 
left  behind.  Then  you  find  that  instead 
of  the  crash  and  plunge  ^\  ions  oi  white- 
hot  metal  there  is  a  simple,  silent  burr  of 
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THE  BEGINNING  OF  A  WIRE— RECEIVING   SIDE  OF   A   BLOOMING  MILL 


engines  here  which  renders  all  other 
sound  mute.  Fortunately,  the  wire  proc- 
ess needed  but  little  oral  explanation. 
Smaller  and  smaller  grew  the  wire, 
longer  and  longer,  until  at  last  it  came 
to  the  diamond  dies.  And  before  my 
eyes  was  worked  a  miracle. 

Three-fifths  of  a  mile  of  copper  wire 
was  fed  into  the  machine.  The  wire 
traveled  at  the  rate  of  500  feet  a  minute, 
but  was  rolled  up  at  the  end  over  five 
times  as  fast  as  it  was  unrolled  at  the 
start.  In  fact,  the  three-fifths  mile  be- 
came three  and  one-tenth  miles,  going 
through  nine  drafts  in  this  single  ma- 
chine, from  roll  to  roll,  in  less  than  half 
an  hour.  Its  diameter  began  with  .0641 
inch  and  finished  at  .0285  inch.  Three 
thousand  feet  were  made  into  16,000 
feet. 

The  diamond  centers  of  these  dies  are 
marvelous  pieces  of  microscopic  work 
which  must  be  able  to  stand  the  steady 
rush  of  heavy  work  and  the  wear  and 
jar  of  constantly  passing  wire,  while  re- 
maining absolutely  perfect.  They  wear 
out  in  time,  of  course ;  as  the  holes  in  the 
diamonds     become    larger,     the     die     is 


passed  on  to  the  next  larger  wire  and 
replaced  by  a  new  one  made  in  the  shops. 
Each  diamond  center  is  bored,  then 
firmly  bedded  in  nickel,  which  in  turn  is 
centered  in  the  brass  die.  Then  the  mi- 
croscopic hole  is  finally  bored  and 
rounded,  to  the  size  of  a  wire  that  is  al- 
most a  copper  hair. 

This  is  a  Titan  among  factories. 
There  is  far  more  in  its  bounds,  it  seems 
to  the  visitor,  than  in  other  plants  of 
equal  acreage.  As  a  steel  and  copper 
plant  it  is  enormous.  As  a  wire  producer 
it  is  enormous.  As  a  spring  mill,  a  cable 
works,  an  insulating  plant,  a  railroad 
system — in  each  detail  it  is  enormous. 
In  the  south  works  alone  there  are  nine- 
teen miles  of  railroad  tracks.  The 
amount  of  material  on  hand  must  run  up 
into  the  millions  at  each  inventory;  its 
monetary  value  is  probably  far  greater 
than  most  people  would  suppose,  owing 
to  the  great  costliness  of  the  materials — - 
rubber,  copper,  silk  and  all  the  rest. 

But  let  it  not  be  imagined  that  here  is 
copper  only.  Copper  wire  plays  but  a 
very  small  part  in  the  whole  general 
scheme  of  things.     The  making  of  steel 
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THERE  IS   A  TREMENDOUS   FASCINATION   ABOUT   COPPEFk.  THE   SHIMMERING   RED-GOLD   METAL  OF 

MANY  HUES 


is  always  a  mammoth  project;  here,  it 
is  a  humanly  interesting  one.  As  one  of 
my  guides  pointed  out,  it  is  entirely  anal- 
agous  to  human  life  itself.  From  the 
scrap  heap  it  goes  through  various  form- 
ative processes,  is  turned  out  to  perform 
its  work  in  the  world,  and  in  course  of 
time  returns  to  the  scrap  heap.  And  this 
scrap  heap  is  a  wonder. 

As  I  stood  and  gazed  up  at  it,  while 
the  overhead  crane  and  the  giant  electro- 
magnet carried  tons  of  metal  from  place 
to  place,  1  could  pick  out  nearly  every- 
thing from  swords  to  ploughshares  in 
the  pile  before  me.  Mere  were  parts  of 
battleship  armor,  cog-wheels  from  shops 
and  machines,  farm  machinery,  garden 
tools,  automobile  scrap,  car  couplers — 
everything  which  is  manufactured  from 
certain  grades  of  iron  comes  back  here 
to  the  scrap  heap  from  the  Hebraic  bands 
of  the  city.  This  is  a  morgue  of  dead 
ambitions,  a  charnel  house  of  genius. 
All  of  these  scraps,  from  big  to  little, 
were  products  of  human  brains  and  ener- 
gies, once  vital  and  in  their  turn  energiz- 
ing the  world. 


But  the  electro-magnet  takes  hold  on 
them,  their  individuality  gone,  and  shifts 
them  on  to  cars  for  another  reincar- 
nation, tons  of  them  at  a  time.  This 
giant  magnet  works  like  nothing  so  much 
as  a  dry  sponge  picking  up  drops  of 
water.  A  man  could  do  it  with  his  fin- 
gers, a  drop  at  a  time  ;  but  as  the  sponge 
is  pressed  down  the  water  runs  to  it  and 
all  is  over.  Tons  of  this  scrap  were  lifted 
by  the  single  magnet ;  as  it  went  up  and 
over  the  ground  the  iron  scraps  ran  to 
it,  stood  on  end  to  greet  it,  and  were 
finally  carried  on  and  away  by  it  until 
they  were  absorbed  in  the  general  mass. 

The  steel  furnaces  are  terrific — great 
masses  of  metal  and  tire  brick  lost  in  the 
dull  steel  rafters  above,  surrounded  by 
smoke  whorls  and  smudge  in  which  move 
the  figures  of  puny  men,  impotent  yet 
all-potent,  handling  everything  by  a 
switch  here,  a  lexer  there.  The  coruscat- 
ing steel  is  poured  into  the  ingot  moulds, 
car  after  car-  of  them  which  move  on  in 
endless  procession.  One  oi  these  Fur- 
naces is  significant.  It  i<  electric  ii 
does  away   with   fuel.      Rather,   it  make- 
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steel  out  of  the  energy  of  falling  water, 
for  it  is  run  by  hydro-electric  current, 
the  three  electrodes  heating  srid  purifying 
all.  In  days  to  come  the  eiectric  furnace 
may  do  away  with  tae  fuel  problem,  in 
factory  and  in  home,  and  we  of  today  are 
witnessing  the  beginnings  of  a  new  era, 
over  the  horizon  of  which  we  can  as  yet 
but  dimly  see. 

But  the  ingots  are  cooling,  and  we 
must  go  on.  Stripped  of  the  moulds, 
each  ingot  weighs  two  tons  or  more.  The 
cars  take  them  into  the  blooming  mill, 
and  here  the  ingots  are  carried  about, 
tossed  and  played  with,  like  the  jack- 
straws  of  a  child.  All  about  us  are 
white  hot  furnace  pits.  Overhead  travel 
giant  cranes,  between  each  a  prehensile 
finger  tip  that  folds  up  into  itself  un- 
cannily, grotesquely.  Very  carefully 
but  with  exceeding  speed  the  long  finger 
shoots  down  and  grips  a  red  hot  two-ton 
ingot.  Over  us  it  whirls  and  then  down 
into  a  glowing  pit  where  the  ingot  is 
dropped  for  greater  heating.  Then  the 
finger  delicately  cools  its  nails  in  water 
before  lifting  more,  so  we  go  upstairs  to 
watch  the  next  operation. 

Before  we  can  reach  the  top  the  titanic 
finger  follows  us  with  unerring  speed, 
bearing  a  white  hot  ingot.  This  it  de- 
posits in  a  holder,  and  the  play  of  the 
gods  is  begun.  The  mighty  mass  of  steel 
is  tossed  about  hither  and  thither  on  a 
line  of  rollers  and  upshooting  hands  that 
grip  and  whirl  it,  until  it  travels  down  to 
us  and  enters  the  presses. 

These  are  controlled  by  four  men  on  a 
platform  above.  The  glowing  ingot  is 
pulled  forward  and  back  through  the 
rolls,  and  we  seek  a  reason  for  the  ac- 
tion. Half  a  dozen  times  this  is  repeated, 
the  ingot  undergoing  no  appreciable 
change;  but  suddenly  we  notice  that  the 
metal  is  longer,  thinner.  Then  the  rolls 
clamp  down  and  as  the  white  hot  end 
appears  one  can  see  it  crumple  up  and 
come  through,  half  its  former  size. 

The  metal  resists  this,  twisting,  quiver- 
ing and  curling  in  a  frantic  effort  to  get 
away    from   those    unfaltering   rolls   and 


omnipresent  hands  of  steel.  But  those 
hands  show  no  mercy,  the  rolls  bear  it 
ever  onward,  and  soon  the  luminant  metal 
has  become  a  giant's  jackstraw  which 
is  tossed  around  and  whirled  back  and 
forth  until  it  is  drawn  into  a  seemingly 
thin  rail  of  red  hot  steel. 

Then  down  the  trackway  to  the  lesser 
rolls,  where  it  is  finally  cut  up  into  four- 
foot  lengths  called  billets.  These  lengths 
are  pushed  on  to  the  cars  and  loaded  me- 
chanically— and  we  emerge  into  the 
blessed  free  air  once  more,  thanking  fate 
that  it  is  not  our  lot  to  lose  the  blue  sky 
and  the  winds  of  heaven  for  the  dim 
rafters  of  the  blooming  mill. 

The  steel  billets  are  taken  to  the  rod 
mills  and  reheated  and  rerolled.  Now  one 
begins  to  see  that  wire  comprises  much 
more  than  a  mere  strand  of  metal.  It 
may  be  of  all  shapes,  all  sizes.  Wire  is 
shipped  out  to  be  brass  coated  and  rolled 
into  tubular  steel  for  beds ;  other  wire  is 
shaped,  sectionally,  like  a  star.  This  goes 
to  watch  and  clock  makers,  is  cut  off  into 
narrow  slices,  and  these  become  the  cog- 
wheels in  our  cheap  timepieces.  Wire  is 
not  all  cylindrical  by  any  means.  Trol- 
ley wire,  for  instance,  is  grooved  in 
various  ways  and  shapes;  and  there  are 
turned  out  over  500  different  shapes  of 
wire,  used  for  every  purpose  under 
heaven. 

So  onward  goes  the  stubby  billet  of 
steel.  As  the  size  of  the  rod  or  wire  de- 
creases the  speed  at  which  it  travels  in- 
creases, until  in  the  end  the  four-foot 
billet  has  become  a  quarter  of  an  inch 
thick  and  a  quarter  mile  long.  Then 
it  is  coiled,  still  red  hot,  over  drums  and 
passed  on  to  the  next  room,  where  it  is 
loaded  on  cars  to  be  held  until  the  wire 
mills  are  ready  for  it. 

But  within  my  given  limits  of  space  it 
is  impossible  to  amply  describe  this  im- 
mense place.  It  has  so  many  ramifica- 
tions, there  are  so  many  special  products 
and  special  processes  employed,  that  this 
entire  issue  could  be  filled  with  a  mere 
generalized  description  of  the  place. 

One  of  the  interesting  features  is  the 
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utilization  of  the  by-products.  In  various 
European  countries  hot  slag  is  blown  into 
thin  threads  of  cottony  material,  and  this 
is  later  woven  into  a  cloth-like  substance 
which  being  a  non-conductor  of  heat  is 
used  for  many  purposes.  But  here  the 
hot  slag  is  thrown  into  cold  water,  and 
the  resultant  explosion  leaves  it  in  the 
form  of  a  powder  which  is  ground  and 
used  extensively  in  the  making  of  cement. 
Another  by-product  is  sulphate  of  iron,  of 
which  thousands  of  tons  a  year  are  sent 
out.  The  various  acid  cleaning  solutions 
become  charged  with  this,  and  it  is  care- 
fully saved,  being  used  as  a  weed  exter- 
minator and  water  purifier. 

The  insulation  of  the  wires  and  cables 
is  extremely  interesting.  In  other  articles 
I  have  described  the  stranding  of  a  cable 
and  the  braid  insulation,  placed  on  the 
wire  by  braiding  machines  and  thousands 
of  flying  shuttles.  Besides  this,  the  rub- 
ber insulation  is  also  made  here  at  Wor- 
cester. There  are  two  methods  of  doing 
this. 

The  rubber  is  sent  through  the  rollers, 
or  calenders,  as  they  are  called,  and  comes 
out  in  thin  strips  of  rubber  sheeting.  This 
is  then  wrapped  about  the  wire  by  means 
of  special  machines,  which  leaves  a  thin 
seam  along  the  entire  length.  Later,  the 
vulcanizing  process,  which  develops  the 
characteristics  of  the  rubber  and  gives 
it  life,  does  to  the  insulated  wire 
essentially  what  the  heating  process  does 
to  steel.  The  second  method  is  to  press 
the  rubber  tightly  about  the  wire,  just  as 
lead  is  pressed  about  a  cable,  in  a  com- 
plete sheathing.  The  completed  wire  of 
the  first  process  shows  no  trace  of  a  seam 
after  the  vulcanizing,  which  effectually 
welds  the  whole. 

A  very  elaborate  equipment  is  in  use 
for  tinning  and  galvanizing  wire.  Cop- 
per conductors  are  often  tinned,  and  tele- 
graph wire  is  nearly  always  galvanized. 
The  absolute  perfection  demanded  by 
trade  specifications  makes  a  correspond- 
ing perfection  necessary  in  the  making. 


The  principle  of  this  process  is  the  pass- 
ing a  wire  through  an  acid  tank  which 
cleanses  it,  then  through  a  vat  to  wash 
off  the  acid,  then  through  a  flux  and 
lastly  into  the  molten  tin  or  zinc.  It  is 
easy  to  make  the  metal  adhere  to  the 
surface  as  a  whole,  but  it  is  hard  to  cover 
the  wire  with  a  uniform  thickness  of 
bright  metal  which  will  neither  crack  nor 
peel,  and  the  resultant  machinery  and 
operations  are  ingenious  and  interesting 
in  the  extreme. 

Naturally  the  laboratories  are  essential 
features  of  the  plant,  and  are  of  no  lit- 
tle interest  to  the  visitor.  Here  small 
models  and  samples  of  all  kinds  may  be 
made,  which  could  not  possibly  be  turned 
out  of  the  huge  shop  machines.  For  ex- 
ample, I  saw  a  few  inches  of  a  sample 
sub-ocean  cable — strand  after  strand  of 
steel  wires  and  saturated  insulations,  en- 
closing the  all-essential  core  in  its  heart ; 
and  beside  this  lay  a  bit  of  the  first 
Atlantic  cable — primitive,  if  you  like,  but 
none  the  less  an  epoch  maker  in  the 
world's  progress. 

This  is  the  American  Steel  &  Wire 
Company,  in.  an  infinitesimal  degree. 
There  are  many  places  about  it  I  have  not 
visited,  there  were  mills  and  shops  I  had 
not  even  time  to  go  through,  or  the  space 
in  which  to  describe  them.  And  all  this 
is  the  labor  of  men  in  the  mass.  Every 
trifling  detail  of  the  whole  place  has  been 
worked  out  by  some  unnamed  man  or 
men,  and  involves  a  dozen  other  more 
trifling  details  which  had  first  to  be 
worked  out.  Component  work  is  marvel- 
lous in  itself;  individual  work  is  marvel- 
lous as  showing  the  strength  of  an 
individual.  But  the  individual  work,  how- 
ever great  or  far  reaching,  must  sur- 
round itself  with  other  individuals  and 
become  mass  work  if  it  is  to  meet  with 
success.  That  is  why  great  men  sur- 
round themselves  with  greater  men. 
That  is  why  American  business  will  stand 
in  the  forefront  of  world  progress  for 
ages  to  come. 
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1    CALIFORNIA  INVITES  THE  WORLD 

(I  If       PANAMA-PACIFIC  EXPOSITION 

THE  GREAT  WELCOME  SIGN  ON  THE  UNION  FERRY  BUILDING.    IT  IS  600  FEET  FROM  END  TO  END. 
THE  TOWER  ABOVE  CONTAINS  OVER  1000  LAMPS 

Construction  of  the  1915  Exposition  Begun 

By   RUSH    KIRBY 


That  group  of  enterprising  citizens 
known  as  the  Exposition  Company  has 
carried  the  development  of  the  Panama- 
Pacific  Exposition  to  such  a  point  that 
general  preparedness  is  an  accomplish- 
ment  of  the  past.  Actual  construction 
has  begun.  In  fact,  the  first  building,  one 
of  the  minor  affairs  of  the  great  struc- 
tures contemplated,  is  now  occupied  by 
exposition  organizations  such  as  the  Po- 
lice Department,  Commander  of  the 
Guards,  Emergency  Hospital,  etc.  Daily, 
scenes  of  construction  are  now  witnessed 
which  effectively  dispell  all  fear  of  'the 
undertaking  becoming  a  sluggish  enter- 
prise, and  weekly,  one  might  almost  say, 
foreign  envoys  arrive  and  select  sites  for 
pavilions  and  exhibits.  Experts  say  San 
Francisco  is  a  whole  year  ahead  of  pre- 
vious expositions  in  preparation.  Gen- 
eral plans  for  fourteen  principal  exhibit 
palaces  are  ready.  The  contract  is  let 
for  grading  the  site  of  Machinery  Hall, 
the  largest  edifice  to  be  constructed,  and 
bids  for  its  construction  are  called  for. 
The  contracts  for  grading  the  railway 
yards  and  for  the  improvement  of  Fulton 
Basin  the  contemplated  yacht  harbor — are 
also  let.  Twenty-two  foreign  nations  have 
accepted  invitation  to  participate,  while 
five  have  their  flags  flying  over  sites 
chosen  and  dedicated  for  their  edifices. 


Nineteen  states  likewise  have  their  colors 
flying  over  chosen  locations.  Eight  hun- 
dred leading  exhibitors  of  the  world  have 
applied  for  space,  which  is  some  seven 
hundred  over  those  of  similar  periods. 
Two  thousand  concessions  have  filed  ap- 
plication— something  unprecedented.  And 
all  this  before  active  campaign  has  be- 
gun. 

Persons  not  directly  connected  with  the 
exposition  work  see  but  little  of  the  vast 
amount  of  activity  engaged  in  by  the 
Exposition  Company.  It  is  a  casual  stroll 
over  the  great  area  about  to  blossom  into 
a  fairyland  that  opens  the  eyes  of  the 
visitor.  Indeed,  the  evidences  of  un- 
equaled  spirit  and  progress  are  not  only 
convincing-  but  their  magnitude  is  so  im- 
pressive that  one  enthusiastically  wishes 
San  Francisco  God  speed  and  good  luck 
and  experiences  a  yearning  to  join  in. 
And  through  it  all  again,  as  the  eye 
sweeps  over  the  scene,  there  is  observed 
stretching  across  the  skv  line,  extending 
from  the  forest  of  houses  on  the  hills, 
over  the  site  and  down  to  the  water's 
edge,  a  line  of  tall  poles  whose  cross- 
arms  bear  power  transmission  wires,  for, 
be  it  known,  the  services  of  electricity 
have  become  imperative  and  today,  this 
line  conveys  the  first  electric  power  to  be 
employed  on  the  fair  grounds. 
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BREAKING    GROUND    FOP,    MACHINERY    HALL,  THE    LARGEST    BUILDING  TO    BE  ERECTED    AT  THE    1915 

EXPOSITION.    THE    STRUCTURE  WILL    EXTEND   FROM    THE    CENTER  OF   THE    MASS  OF  PEOPLE 

ALMOST  TO  THE  WATER'S  EDGE.    IT  WILL  CONTAIN  8,000,000  FEET  OF  LUMBEB,,  ENOUGH 

TO  FLOOFk  200  ACRES,  OR  64  CITY  BLOCKS.    A  PERSON  WILL  TRAVEL  A  DISTANCE 

OF  ONE  MILE  IN  WALKING   AROUND  IT,  AND  TWO  MILES  OF   DECORATIVE 

CORNICES  WILL  BE  USED   IN  ORNAMENTING   IT 


BRINGING  THE  FIRST  ELECTRIC  CUR- 
RENT INTO  THE  FAIR 
GROUNDS 

A  trivial  event  may  m 

seem  the  installation 
of  this  transmission 
line  with  its  trans- 
formers and  motors, 
yet  when,  on  Thurs- 
day evening,  Novem- 
ber 14,  1912,  as  the 
setting  sun  slowly 
sank  out  in  the  great 
sea  of  red,  the  elec- 
trician at  the  pump- 
house  down  on  the  fill 
near  the  shoreline 
"plugged  in  the  juice 
power  motor  and  started  the  whir  and 
hum  so  familiar  to  mortals  who  fre- 
quent the  electrical  world,  he  put  into 
operation  the  forerunner  of  the  vast 
amount' of  that  mystic  energy  that  will 
ere  long  be  raising  beam  to  pinnacle,  re- 


FIRST    MOTOR    TO    OPERATE    ON    THE 

GROUNDS.    PUMP  HOUSE  ON  A  FILL 

NEAR  THE  WATERS  EDGE 

cording    the    vigil    <  <i 
^SSj    *  t'ie     nightwatch     and 

toiling  day  by  day  on 
a  most  ambitious  un- 
dertaking. 

Passing  at  twilight 
into  the  heart  of  the 
city  and  down  to  the 
foot  of  Market  Street 
where  the  great  Union 
Ferry  Building  rears 
its  tall  tower,  we  ob- 
serve that  not  only 
does  the  traveler  just 
entering  the  portals  of  the  city,  but  the 
busy  San  Franciscan  himself  pause  and 
gaze  upward  to  watch  the  tall  pinnacle 
dash  into  light  as  the  hours  of  illumina- 
tion are  begun.  It  is  then  that  the  eyes 
fall  upon  the  dazzling  white  numerals 
above  the  great  clock  and  cause  the  ob- 


MOTOR  OPERATED  CONCRETE  MIXER  BEGIN 
NING   THE    SEWER   WORK 
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server  to  forget  the  world  and  its  cares 
and  behold  visions  of  the  coming  won- 
ders of  the  exposition. 

The  illumination  of  the  tower  on  the 
ferry  building,  combined  with  that  of  the 
structural  steel  invitation  at  its  base  ex- 
tending for  some  600  feet  along  the  roof 
and  built  of  eight  foot  letters,  is  part  of 
an  extensive  plan  to  give  publicity  to  the 
coming  exposition,  though  this  building 
throughout  is  controlled  solely  by  the 
State  Harbor  Commission.  In  this  dec- 
orative achievement  is  seen  vividly  the 
powerful  and  far  reaching  effect  elec- 
tricity has  in  the  art  of  exploitation. 
Some  4200  eight  and  sixteen  candlepower 
lamps  are  set  in  the  lines  of  the  tower 
alone.  The  numerals  comprising  '  the 
"1915,"  placed  both  on  the  land  and  bay 
sides,  burn  in  tungsten  white  and  stand 
out  beautifully,  showing  well  the  advan- 
tage of  tungsten  over  carbon  in  lamp  fila- 
ments. Only  60  watt  lamps  were  used 
here.  The  hour-points  on  the  dial  of  the 
huge  clock  are  set  with  sixteen  candle- 
power  carbon  ruby  lamps.  The  voltage 
maintained  throughout  the  system  is  120. 

The  great  sign  conveying  California's 
invitation  to  the  world  faces  the  bay  and 
all  the  transbay  region  wherein  lie  the 
cities  of  Oakland,  Berkeley,  Alameda  and 
Richmond,  from  which  direction  travel- 
ers come  and  go  in  their  visits  to  the 
city.  On  clear  nights,  this  invitation  and 
tower,  when  illuminated,  can  be  ob- 
served 20  to  50  miles  away,  though  the 
letters  become  indistinguishable  at  about 
20.  The  entire  combination  undoubtedly 
constitutes  the  largest  steel  electric  sign 
in  the  world. 

Radiation  from  Potassium 
It  is  possible,  judging  from  the  exper- 
iments of  Mons.  E.  Henriot,  that 
potassium  should  be  added  to  the  short 
list  of  substances  known  to  possess  the 
property  of  radio-activity.  The  ob- 
served amount  of  radiation  is  small,  but 
Mons.  Henriot  thinks  that  it  is  not 
due  to  the  presence  of  traces  of  some  of 
the    recognized    radio-active    substances, 


but  must  arise  from  the  potassium  itself 
or  from  some  unknown  body  associated 
with  it. 

The  Rotating  Spiral 

A  curious  movement  can  be  obtained 
by  the  use  of  a  small  rotating  bar  magnet. 
The  end  of  the  small  magnet  runs  up  for 
a  short  distance  above  a  table  and  below 
is  a  clockwork  or  other  device  which 
rotates  the  magnet  as  a  shaft.  A  small 
motor  can  also  be  used.  On  the  table  is 
placed  a  spiral  of  iron  wire  and  this  is 
kept  drawn  against  the  magnet,  but  as 
the  magnet  revolves,  the  spiral  also  sets 
up  a  movement  which  acts  about  like  a 
gear  movement  between  these  two  pieces, 
since  the  magnet  always  adheres  to  the 
spiral  so  as  to  keep  on  driving  it. 

When  at  the  end  of  the  spiral,  the  mag- 


ROTATING   SPIRAL 

net  does  not  let  go,  but  passes  around  to 
the  outside  of  the  wire,  so  that  the  motion 
keeps  up  without  stopping  as  long  as  the 
magnet  revolves.  It  is  an  easy  matter  to 
curve  the  end  of  the  wire  so  as  to  make 
it  take  an  upright  position,  and  a  card 
can  be  mounted  on  it.  The  card  now 
keeps  up  a  continual  motion  and  will 
serve  very  well  for  use  in  a  show  window 
owing  to  the  curious  effect  it  produces. 


SAFE   OPENED  WITH   A  TUNING   FORK 

Mr.  Thorne  Baker,  the  electrical  expert  and  in- 
vestigator of  the  London  Daily  Mirror,  who  has 
done  some  highly  ingenious  and  interesting  "stunts" 
in  electrical  experimenting,  has  perfected  a  safe 
which  can  only  he  opened  with  a  tuning  fork.  The 
safe  is  made  of  chilled  steel  with  the  regulation  knob 
on     the     door.     But     close     inspection  ^ 

shows  that  this  knob  has  no  combina-     r  ;,;. 
tion  or  timelock.     Attached  to  it,  how-     I 
ever,  on  the  inside,  are  electro-magnets     j 
connected  by   wires    with   a    circuit   of 
dry  batteries.     These  are  in  turn  con- 
nected   with    another    set    of    dry    bat- 
teries,   which    are   wired    to    a    curious 
looking    apparatus    that    looks    like    a 
carpenter's    mitre-box.    with    a    double 
row  of  numbers  down  the  inside  of  the 
channel.       Across  this  is  a  gauge,  at- 
tached to  which  is  an  ordinary  violin 
bridge.     Over  this   fret  is   stretched  a 
music    wire    of 
m  ei  t  a  1,    drawn 
taut   to   a   bind- 
ing     post      and 
passing  through 
this    to    form 
coil      below      it 
and  outside  the 
tuning   box   and 
"thence  down  in- 
to  the   dry   bat- 
teries. 

This  m  it  re 
box  is  really  a 
musical  scale, 
set  by  numbers 
so  that  the  tone 
can  be  gauged 
up  or  down  by 
two's  as  may  be 
desired,  to  meet 
the  needs  of 
a  new  combina- 
tion,  or   a   new 

tuning  fork,  if  it  is  desired  to  thus 
change  the  combination  or  opening  note. 
The  music  wire,  which  may  be  a  guitar, 
banjo  or  violin  string,  is  selected  and 
gauged  to   synchronize  with  the  tuning 


THE   LOCK  MECH- 
ANISM WHEN  SET 
CAN     BE     OPENED 
ONLY  BY  A   TUN- 
ING FORK  HAVING 
A    PARTICULAR 
RATE  OF  VIBRA- 
TION 


<  used.  "When  the  tuning  fork  is 
struck  and  placed  to  the  top  of  the  safe, 
the  wire  inside  catches  the  vibration 
from  the  fork  and  vibrates  in  sympathy. 
This  vibration  passes  through  the  bind- 
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ing  post  into  the  outside  coil  and  thence 
down  into  the  small  circuit  of  dry  bat- 
teries, mechanically  closing  this  circuit. 
An  electric  current  is  thus  started  which 
passes  on  and  is  made  to  close  the  larger 
circuit  of  dry  batteries  which  starts  a 
stronger  current  moving.  This  stronger 
current  acts  through  wires  directly  on 
the  electromagnets  that  throw  the  bolts 
of  the  concealed  lock.  Once  these  are 
thrown,  the  door  may  be  pulled  open. 

After  the  tuning  fork  and  wire  are 
set  to  the  same  gauge,  no  other  tuning 
fork  will  have  any  effect  whatever  upon 
the  lock.  As  no  two  tuning  forks  are 
exactly  alike  in  pitch,  it  is  obvious  that 
only  one  tuning  fork  in  the  world  could 
open  the  safe,  once  it  is  closed  and 
locked,  and  only  the  person  possessing 
the  fork  could  have  access  to  the  safe. 
However,  once  it  is  opened,  it  can  be  re- 
set to  accord  with  another  tuning  fork, 
whereupon  the  original  one  is  useless. 


Telephone  Extension  Bell 

It  is  frequently  the  case  that  the  tele- 
phone bell  cannot  be  heard  at  all  required 
locations,  an  extension  bell  often  being 
necessary.  A  simple  and  an  easily  in- 
stalled extension  device  on  the  market  is 
here   illustrated.      The    circuit   closer   is 


EXTENSION  BELL 

placed  just  below  the  bells  on  the  tele- 
phone box  and  so  adjusted  that  when  the 
bell  rings,  its  hammer  will  move  the  cir- 
cuit closer  lever  that  in  turn  releases  a 
contact  maker  which  closes  the  local  cir- 
cuit of  the  extension  bell. 


Measuring  Temperature  from  a 
Distance 

Electrical  pryrometers  are  now  coming 
into  industrial  use  in  all  kinds  of  proc- 
esses, for  instance  in  annealing  or  hard- 
ening furnaces,  pottery  and  cement  kilns, 
enameling  ovens,  glass  works,  also  for 
use  in  finding  the  heat  of  lurnace  gases 
or  steam,  or  liquid  baths.  In  fact  we 
might  enumerate  endless  uses  for  them. 

The  Cambridge  Scientific  Instrument 
Works  bring  out  several  interesting  kinds 
of  pyrometers.  One  kind  uses  a  thermo- 
electric couple  mounted  inside  a  protect- 
ing tube  of  porcelain  or  the  like,  for  in- 
serting it  where  it  is  needed.  Wires  lead 
to  an  indicating  instrument  which  gives 
the  amount  of  current,  that  is,  the  number 
of  degrees  of  heat.  In  a  second  type  the 
tube  contains  an  electric  resistance  wire 
carrying  a  small  current  from  a  battery 
and  connected  to  a  measuring  device.  As 
the  wire  increases  in  resistance  under 
heat,  each  heat  gives  a  different  current, 
.so  that  the  instrument  either  indicates  or 
records  the  degrees  of  heat  in  the  fur- 
nace. 

An  interesting  apparatus  works  on  the 
Fery  principal.  Here  an  open  tube  with  a 
thermo-couple  stands  on  a  tripod  near 
the  mouth  of  the  furnace  so  as  to  receive 
the  heat  rays.  The  readings  are  made  on 
a  separate  instrument,  as  before.  In  the 
upper  illustration  (see  next  page)  is  a 
Fery  pyrometer  used  at  the  Sevres  porce- 
lain works  near  Paris.  All  these  instru- 
ments allow  of  finding'  the  temperature 
very  accurately,  and  upon  this  often  de- 
pends the  success  of  many  kinds  of  in- 
dustrial processes. 

In  the  lower  illustration  is  shown  a 
pyrometer  designed  by  Charles  Burton 
Thwing.  The  operator  stands  at  a  dis- 
tance from  the  furnace  door  and  points 
a  tube  at  the  opening.  Inside  the  tube 
is  a  thermo-couple  which  is  affected  by 
the  radiated  heat.  A  current  is  formed 
in  the  couple,  which  is  in  proportion  to 
the  temperature  to  which  the  parts  are 
subjected. 
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USING  A   PYROMETER  OF 

THE  FERY  TYPE  TO  TAKE 

THE  TEMPERATURE  OF 

THE  INTERIOR  OF  A 

PORCELAIN   KILN 


PORTABLE  RADIATION   PYROMETER*  DESIGNED  BY  CHARLES  BURTON  THWING  — DETERMINING  THE 
TEMPERATURE  IN  AN  OPEN   HEARTH  STEEL  FURNACE 
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Police  Call  System 

A  police  call  system  in  operation  at 
Bismarck,  N.  D.,  while  very  simple  in 
make-up  is  found  thoroughly  practical 
and  worthy  of  adoption  by  small  cities. 

An  electric  light  circuit  is  strung 
throughout  that  portion  of  the  business 
and  residence  districts  within  the  patrol 
limits.  At  various  corners  incandescent 
lamps  are  mounted  in  .conspicuous  places, 
mostly  on  electric  light  and  telephone 
poles,  both  of  which  by  the  way  are  im- 
pressed into  service  to  carry  the  circuit. 

Current  is  led  to  this  circuit  from  either 
a  switch  in  the  police  station  or  from 
a  pendent  switch  which  hangs  just  above 
the  operator's  head  in  the  local  telephone 


exchange.  It  can  be  readily  seen  that  by 
these  means  a  call  for  police  gets  prompt 
attention  as  the  operator  can  push  the 
button  in  the  pendent  switch  in  an  instant 
and  then  inform  the  chief  of  police  of 
the  location,  and  the  patrolman  seeing 
the  lights  flash  on  immediately  call-- 
headquarters  or  if  near  by  goes  there  at 
once  with  little  loss  of  time. 


Diver's    Outfit    Equipped    with 
Telephone 

The  diver  in  the  picture  is  rigged 
out  in  a  diving  apparatus  equipped 
with  a  telephone  so  that  at  all  time's  he 
is  in  communication  with  his  assist- 
ants. The  apparatus  does  away  with 
a  tube  and  pump  for  supplying-  the 
diver  with  air,  by  having  oxygen  and 
air  in  pressure  tanks  carried  on  the 
diver's  back  and  capable  of  supplying 

m  with  fresh  air  for  from  two  to 
three  hours.  This  equipment  was  re- 
cently utilized  to  descend  70  feet  below 
the  surface  to  inspect  the  salt  water  in- 
take pipe  of  the  electric  power  plant  of 
Lubeck,  Germany. 


DIVER  WITH  DRAGER'S  SELF  CONTAINED  APPARATUS  PREPARING  TO  INSPECT  THE  SALTWATER  INTAKE 
OF  THE  POWER   PLANT  AT  LUBECK.  GERMANY 


Public  Entertaining  Revolutionized 

By  ROBERT  GRAU 


The  great  slump  that  has  taken 
place  in  the  patronage  of  the  play- 
houses in  the  country  has  been  such 
that  few  of  the  men,  who  still  tempt 
Fate  with  the  production  of  plays,  long- 
er regard  the  situation  with  equanim- 
ity and  the  spectacle  is  now  on  view 
of  the  most  im- 
portant of  these 
producers  being  in- 
timately associated 
with  the  motion 
picture  industry. 
Not  only  is  Daniel 
Frohman  exten- 
sively interested  in 
the  film  industry 
but  his  more  cele- 
brated brother, 
Charles,  has  an- 
nounced his  en- 
trance into  the  field 
of  the  silent  drama. 

In  the  next  two 
months  perhaps  the 
two  largest  theatri- 
cal and  vaudeville 
corporations  are  to 
adopt  a  mode  of 
procedure  in  the 
conduct  of  the  hun- 
dreds of  p  1  a  y- 
houses  they  control 
that  is  likely  to 
thoroughly  revolu- 
tionize the  field  of 
the  theater  and 
change  the  theatrical  map  from  coast  to 
coast. 

The  two  corporations  are  the  John 
Cort  Amusement  Company,  which 
owns,  leases  or  controls  200  playhouses 
west  of  Chicago  and  the  United  Book- 
ing Offices  of  New  York,  which  with 
its  allies  represents  90  per  cent  of  the 
vaudeville  theaters  of  high  grade  in 
the  United  States  and  Canada. 


DANIEL  FROHMAN,  THE  FAMOUS  THEATRICAL 

PRODUCER,  IS  NOW   ALSO   INTIMATELY 

ASSOCIATED  WITH  THE  MOVING 

PICTURE  INDUSTRY 


It  is  not  that  these  two  representa- 
tives of  vast  amusement  interests  are 
to  creat  an  upheaval  by  a  change  of 
policy  that  is  causing  so  much  excite- 
ment on  New  York's  "Rialto,"  for 
thousands  of  players  and  singers  have 
been  reconciled  to  the  tremendous  en- 
croachment result- 
ing from  the  amaz- 
ing vogue  of  the 
photo-play.  What 
has  been  feared  and 
in  some  instances 
prophesied  is  that 
the  day  is  near 
when  the  distinctly 
theatrical  managers 
will  tire  of  paying 
prodigious  salaries 
to  actors  in  the 
flesh  and  that  they 
will  welcome  any 
genuine  solution  of 
the  problems  con- 
fronting them. 

The  writer,  in  a 
previous  article, 
ventured  to  proph- 
esy that  within  two 
years  the  talking 
picture  would  come 
forth  in  a  manner 
that  would  consti- 
tute the  greatest 
menace  to  the  old- 
er methods  of  pub- 
lic entertaining  yet 
recorded  (and  the  playhouse  has  had  to 
withstand  many  encroachments)  ;  but 
what  worries  the  thespians  who  con- 
gregate on  the  "Rialto"  is  not  so  much 
that  the  talking  picture  is  to  be  re- 
vealed in  its  latest  and  perfected  form, 
but  that  the  men  who  control  half 
of  the  amusement  output  in  America 
are  to  substitute  for  players  and  sing- 
ers in  the  flesh  in  their  theaters  the 
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ADOLPH  ZUKOK.  WHO,  IN 
CONJUNCTION  WITH  FROH- 
MAN.  HAS  INTRODUCED  THE 
WORLDS  GREATEST  PLAYERS 
TO  THE  FIELD  OF  THE 
PHOTO  PLAY 


t  w  o  nearest 
methods  of 
synchroniza- 
tion by  which 
operas,  plays 
a  n  d  specta- 
tacles  will  be 
re  produced 
on  the  screen 
precisely  as 
seen  and  heard 
in  theaters  and 
opera  houses, 
but  with  sci- 
ence simulat- 
ing voice,  ac- 
tion and  color. 
These  two 
managerial 
interests  have 
not  acted 
without  delib- 
eration in  this 
m  omentous 
procedure  . 
Many  serious  conferences  have  been  had 
and  such  vital  issues  as  "the  increased 
cost  of  living"  and  "reduced  prices  of 
admission"  as  well  as  "reduced  salaries" 
were  discussed  from  every  angle.  Fi- 
nal action  was  taken  by  both  of  the 
big  concerns  only  when  cooperation 
was  denied  by  the  players  who  alone 
could  have  prevented  the  upheaval  by 
accepting  lower  salaries.  And  now 
comes  the  vital  part. 

John  Cort  and  his  associates  have 
secured  the  exclusive  rights  for  the 
Kitsee  talking  pictures,  which  are  op- 
erated on  wholly  different  lines  from  all 
previous  efforts  at  synchronization.  At 
the  public  or  rather  semi-public  exhibi- 
tion given  in  Xew  York  this  remarkable 
device  was  voted  perfect.  The  modus 
operandi  has  not  been  made  public. 

The  United  Hooking  Offices  have  ef- 
fected an  arrangement  with  Thomas  Aha 
Edison  for  the  exhibition  exclusively, 
in  its  theaters,  of  the  Edison  speaking 
pictures  on  which  the  Wizard  of  Menlo 
Park  has  been  working  for  many  years, 


When  asked  what  he  thought  of  the 
talking  picture  at  the  time  of  a  demon- 
stration (January  3,  1913)  Mr.  Edison 
spoke  thus : 

"Is  it  perfect?  By  no  mean-.,  noth- 
ing that  I  know  of  is  perfect ;  every 
man  needs  a  doctor  once  in  a  while  t  > 
fix  him  up,  so  anything  I  may  invent 
would  not  be  equal  to  a  human  being. 

"But  the  way*  now  is  clear  to  the 
presentation  of  plays,  musical  come- 
dies, operas,  spectacles  and  other 
modes  of  public  entertainment  through 
the  kinetophone ;  moreover  it  is  now 
possible  to  duplicate  what  we  call  the 
two  dollar  show  for  five  cents. 

"The  poor 
man,  with  a 
family  of  six. 
has  my  sym- 
p  a  t  h  v.  I  Ie 
earns  $2.75  a 
day  and  he 
can't  pay  the 
regular  the- 
ater prices, 
and  there  are 
1,000  such 
men  to  the 
man  who  can 
afford  to  go  to 
the  modern 
opera  h ouse 
or  any  other 
high  grade 
p  1  a  y  house. 
We  are  al- 
ready n  e  a  r 
p  e  r  f  ection, 
and  the  time 
is  near  when 
the  whole 
tiling  that  is 
aimed   at    will 

he  accomplished,  and  the  people  ^>\  Pi 
dunk  will  he  able  to  see  as  good  plays 
and  operas  for  five  and  ten  cents  as 
the  metropolitan  playgoer  can  see  al 
any  price.  The  besl  o\  literature  and 
the  best  ^i  music  and  drama  now  can 
be    presented    to    the    poorest    persons 


MARCUS  LOEW.  OWNER.  OF 
30  MOVING  PICTURE  THEATERS 
IN  OR  NEAR  NEW  YORK:  UN- 
KNOWN SIX  YEARS  AGO.  AND 
NOW    A    MULTI-MILLIONAIRE 
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all  over  the  world  and   simultaneously. 

"I  have  been  working  and  thinking 
of  this  invention  for  34  years.  I  took 
it  up  now  and  then  and  dropped  it  tem- 
porarily, and  now,  with  the  aid  of  one 
of  the  men  in  my  plant  here,  we  have 
reached  a  stage  where  we  are  satis- 
fied of  the  ultimate  outcome." 

With  existing  conditions  as  they  are 
it   is  not  unlikely   that  public   entertain- 


ing is  about  to  witness  an  upheaval. 
None  who  have  observed  the  vast  im- 
provement which  has  characterized  the 
progress  of  the  motion  picture  in  its 
appeal  to  the  public  will  need  to  be 
convinced  of  the  importance  of  the 
new  era  which  will  be  ushered  in  when  all 
of  the  above  named  parties  inaugurate 
what  is  to  be  called,  so  I  understand,  "The 
Theatre  of  Science." 


"Talking  Movies/'  Edison's  Newest  Invention 

Thomas  A.  Edison  tells  of  his   Kinetophone,  which    produces  words  and  sounds  in 
synchronism  with  Moving  Pictures 

By  E.  LESLIE   GILLIAMS 


For  several  years  the  great  electrical 
wizard  has  been  promising  the  "talking 
movies."  If  anyone  else  had  been 
working  on  it  the  public  would  have 
been  sceptical  as  to  a  satisfactory  result. 
But  the  American  people  have  faith  in 
Edison's  accomplishing  the  seeming  im- 
possible, and  he  has  never  disappointed 
them.  The  present  invention  is  his 
newest  proof  of  his  ability  to  "make 
good."  There  is  only  one  imaginable 
class  of  people  who  will  not  thank  the 
inventor  for  his  latest  marvel.  They  are 
the  barn  storming  actors.  For  their  re- 
sentment there  is  good  reason,  for  it  is 
readily  imagined  that  in  a  short  time 
there  will  be  no  more  barn  stormers  be- 
cause no  one  will  be  willing  to  pay  for 
second  class  acting  when  the  foremost 
stars  are  performing  before  the  machine 
and  can  be  seen  and  heard  for  a  dime. 

But  one  person  can  properly  tell  about 
the  kinetophone.  That  is  the  inventor 
himself.  He  was  found  at  the  Edison 
plant  in  West  Orange,  N.  J. 

"Mr.  Edison  is  upstairs  in  the  labora- 
tory," said  Miller  Hutchison,  his  chief 
engineer  and  personal  assistant,  as  he  led 
the  way. 

It  is  three  flights  to  the  "insomnia 
ward,"  as  Edison's  workshop  is  called. 
The  wizard  of  electricity  was  ready  for 


questions,  and  he  discussed  his  ambition 
freely.  Now  and  then,  as  he  talked,  his 
gray  eyes  lit  up  and  he  rubbed  his  sil- 
vered hair  enthusiastically. 

'What  does  your  new  invention  do?" 
he  was  asked. 

"It  delivers  at  the  exact  instant  of  oc- 
currence on  the  film  any  sound  made  at 
the  moment  such  action  took  place. 
Every  word  uttered  by  the  actors  is  re- 
corded and  delivered  in  time  with  the 
action ;  the  creaking  of  a  gate,  a  whistle, 
the  noise  of  hoof  beats,  even  the  click  of 
cocking  a  revolver,  comes  apparently 
from  the  screen  and  in  unison  with  the 
motion." 

"How  is  it  done?" 

"Well,  it  never  could  have  been 
worked  out  without  the  aid  of  electricity. 
The  phonograph,  which  is  placed  behind 
the  screen,  is  wired  to  the  picture  ma- 
chine, which  may  be  a  hundred  yards 
away.  By  electrical  control  the  speed  of 
the  talking  part  acts  as  a  brake  on  the 
film,  so  that  neither  can  get  ahead  of  the 
other.  There  are  special  records  which 
run  as  long  as  the  film  lasts.  Other 
records  can  be  made  to  come  into  place 
successively,  and  the  performance  may 
be  carried  out  through  a  whole  play. 
Whole  operas  will  be  rendered  and  the 
films  can  even  be  colored  by  hand. 
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"Small  towns  whose  yearly  taxes 
would  not  pay  for  three  performances  of 
the  Metropolitan  Opera  Company  can 
see  and  hear  the  greatest  stars  in  the 
world  for  ten  cents.  And  it  will  pay  be- 
cause of  the  volume  of  business. 

''Actors  will  have  to  leave  the  legiti- 
mate stage  to  work  for  the  'movies'  in 
order  to  get  any  money.  This  is  all  the 
better  for  them.  They  can  live  in  one 
place  all  the  year  round ;  thus  they  will 
be  able  to  lead  a  normal  home  life.  I 
can  see  nothing  in  the  future  but  big- 
studios,  centralized  perhaps  in  New 
York,  employing  all  the  actors  all  the 
year  round  and  at  a  better  figure  than 
they  now  get. 

"We  want  democracy  in  our  amuse- 
ments. It  is  safe  to  say  that  only  one 
out  of  every  50  persons  in  the  United 
States  has  any  real  right  to  spend  the 
price  asked  for  a  theater  ticket.  What 
chance  has  the  working  man  for  amuse- 
ment whose  income  is  from  two  to  three- 
dollars  a  day?     No  chance  at  all." 

"How  long  did  it  take  to  work  out 
the  plan  for  talking  motion  pictures?" 
was  asked. 

"Thirty-seven  years,"  replied  Edison 
slowly.  "It  is  all  of  that  time  since  I 
made  a  motion  picture  show  inside  a 
box,  by  dropping  a  succession  of  draw- 
ings rapidly. 

"I  have  thought  of  the  talking  movies 
and  wrote  of  my  ambition  ever  since. 
I  would  take  the  thing  up  and  work  at 
it  for  a  time,  drop  it  for  several  years. 
and  then  take  it  up  again.  I  got  the 
device  prefected  to  a  certain  extent  and 
then  one  of  the  men  in  my  plant  here 
worked  it  out  still  further. 

"The  great  difficulties  in  the  develop- 
ment of  the  kinetophone  have  been  two- 
fold. First,  there  was  the  obstacle  of 
having  the  voice  and  the  picture  syn- 
chronize. Second,  there  was  the  diffi- 
culty of  having  a  phonograph  that  would 
record  the  voices  of  the  actors  on  differ- 
ent parts  of  the  stage. 

"The  question  of  synchronism  has 
been  solved  bv  the  invention  of  a  device 


that  keeps  the  pictures  to  the  fraction  of 
a  second  in  time  with  the  words  or 
music.  The  second  has  been  solved  by 
the  invention  of  a  delicate  instrument 
that  catches  the  voices  of  the  players  on 
different  parts  of  the  stage.  The  re- 
cording needle  is  more  delicate  than  that 
formerly  used  and  it  catches  the  words 
of  the  player  without  recording  the  echo 
that  formerly  gave  much  trouble  and 
made  the  voice  vague. 

"In  making  a  talking  picture,  the  actor 
performs  exactly  as  he  does  upon  the 
dramatic  stage  and  his  every  word  and 
action  are  simultaneously  recorded.  The 
action  is  taken  in  the  usual  method  of 
sixteen  pictures  per  second  on  the  nega- 
tive film,  from  which  the  finished  posi- 
tives are  printed.  The  sound  is  taken 
on  a  large  cylinder  of  soft  wax,  from 
which  the  commercial  records  are  mold- 
ed of  indestructible  material. 

"The  strangest  thing  of  all,"  explained 
Edison,  laughingly,  "is  that  the  play- 
ers become  embarrassed  at  the  combina- 
tion of  a  phonograph  and  motion  pic- 
ture camera.  It  is  hard  for  them  to 
get  used  to  them. 

"When  the  play  is  reproduced  the 
projector  of  the  pictures  is  separated 
from  the  phonograph.  One  is  at  the 
rear  of  the  hall,  the  other  behind  the 
canvas  in  the  front  of  the  hall.  Both 
are  connected  by  electric  wires,  however, 
and  the  synchronizer  is  attached  to  the 
projector. 

"The  point  is  that  the  man  who  runs 
the  projector  cannot,  even  if  he  wishes 
to.  turn  the  pictures  on  faster  than  the 
words.  An  electrical  device  prevents 
that.  He  may  slow  down  too  much,  but 
an  indicator  immediately  shows  the  fact 
to  him." 

The  writer  was  invited  by  Mr.  Edison 
to  witness  an  exhibition  of  the  invention 
in  the  perfectly,  equipped  little  theater 
attached  to  the  Edison  plant.  First 
when  the  picture-  were  turned  on  a  lec- 
turer appeared  who  bowed,  hut  there  wu- 
not   a   sound   until  he  opened  hi-  mouth. 

Then   the    word-    flowed    forth   appar- 
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ently  from  the  picture.  Behind  the  can- 
vas, however,  was  a  megaphone  attached 
to  the  phonograph,  from  which  the 
words  really  came.  Behind  the  spec- 
tators was  the  projector  for  the  reel  of 
pictures. 

The  lecturer  explained  the  intricacies 
of  the  invention.  To  show  the  actual 
synchronizing  of  time  and  action  he 
dashed  a  plate  to  the  floor.  It  appeared 
so  real  it  made  one  of  the  spectators  sit- 
ting in  the  front  row  jump  in  dismay. 
The  lecturer  played  a  bugle,  and  the 
swelling  of  his  cheeks  kept  perfect  time 
with  the  sound.  He  blew  a  police  whis- 
tle, called  in  dogs  which  barked  loudly, 
adding  still  more  to  the  effect  of  action 
and  sound.  A  violinist  played  a  melody, 
and  then  a  young  woman  sang,  and  to 
the  ordinary  observer  the  synchronism 
was  perfect. 

Part  of  a  light  opera  was  given  next. 
A  scene  from  "The  Chimes  of  Nor- 
mandy" was  presented  with  lightness 
and  delicacy  of  tone  and  music  and  vivid 
acting.  That  was  followed  by  a  song 
from  "II  Trovatore."  Then  the  quarrel 
between  Brutus  and  Cassius  in  "Julius 
Caesar"  was  acted  in  a  way  that  showed 
the  actors  and  the  synchronizer  on  the 
Kinetophone  followed  Shakespeare's  ad- 
vice of  suiting  "the  action  to  the  word." 

The  quarrel  is  so  thrilling,  that  any 
lover  of  Shakespeare  can  find  himself 
holding  onto  his  seat  entirety  oblivious  to 
the  fact  that  only  a  man  made  machine 
is  portraying  the  fierce  anger  of  the 
Roman  officer. 

To  light  comedy  the  kinetophone 
turned  next,  giving  a  short  sketch  called 
"The  Politician,"  with  slang,  rough 
vocies  and  gayety,  showing  still  other 
phases  of  the  new  invention.  Again 
the  spectators  were  able  to  judge  how 
the  voices  of  the  players  were  repro- 
duced in  keeping  with  their  actions. 
The  last  reel  showed  "Dick,  the  High- 
wayman." It  was  full  of  action,  daring 
and  shooting,  but  at  no  time  was  there 
any  apparent  difference  between  the  ges- 
tures and  the  voices. 


It  was  observed,  however,  that  the 
players  apparently  made  an  unusual  ef- 
fort to  speak  distinctly.  M.  R.  Hutchi- 
son, Edison's  chief  engineer,  said,  how- 
ever, that  the  phonograph  catches  words 
less  distinctly  articulated  and  that  the 
gestures  had  been  emphasized  to  prove 
the  synchronism  of  the  gestures  and  the 
words. 

In  all  of  these  pictures  the  spectator 
was  impressed  by  not  only  the  perfect 
synchronism,  but  the  remarkable  illusion. 
When  the  actors  were  up-stage  and 
walked  down-stage,  their  voices  in- 
creased in  volume  and  in  proportion  to 
their  photographed  figures,  and  seemed  to 
come  from  the  right  or  left  of  the  stage, 
as  they  were  situated.  The  strange  part 
is  that  one  ceased  to  think  of  the  phono- 
graph and  kinetoscope  and  his  entire  at- 
tention is  held  by  the  action  of  the  piece, 
and  he  enjoys  every  thrill  exactly  as  he 
would  in  a  theater. 


High  Tension  Roof  Wiring 

The  increasing  use  of  electric  power 
transmission  at  potentials  of  from  60,- 
000  to  100,000  volts  has  necessitated 
great  improvements  in  the  design  of 
generating  plants  and  substations,  as  the 
circuits  of  such  installations  literally 
carry  chained  lightning.  The  accom- 
panying illustration  shows  the  care 
which  is  now  taken  in  building  plants  of 
this  kind  to  provide  for  the  proper  me- 
chanical support  and  thorough  insulation 
of  the  incoming  and  outgoing  line  con- 
ductors. In  the  case  shown,  which  is  the 
roof  of  one  of  the  Deerfield  River  plants 
of  the  New  England  Power  Company, 
the  60,000  volt  lines  are  dead-ended  at 
strain  insulators  fastened  into  the  wall 
of  the  station  and  from  these  dead-ends 
taps  are  taken  as  shown,  to  high  tension 
insulators  mounted  on  angle  irons  with 
latticed  cross  bracing  to  provide  a  firm 
support  under  heavy  wind  conditions. 
Horizontal  leads  are  then  run  across  the- 
top  of  the  roof  at  a  height  well  above  the 
head   of   the   tallest   man,   and   taps   are 
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made  from  these  horizontals  to  discon- 
necting switches,  lightning  arresters  and 
to  the  transformers  in  the  station  below 
through  five-part  insulating  bushings. 
The  size  of  these  bushings,  their  wide 
spacing,  and  the  protection  of  the  legs  of 
the  standards  supporting  the  insulators 
all  emphasize  the  extraordinary  care 
which  must  be  taken  to  give  the  safest 
and  best  quality  of  service  when  dealing 
with  such  high  potentials. 


Why    Tungsten    Lamps    Are   Better 
Than  Carbon  Ones 

The  amount  and  quality  of  light 
emitted  by  a  hot  piece  of  metal  or 
any  other  substance  depends  on  the 
temperature,,  therefore  the  hotter  it  is 
the  better  will  be  its  light  giving  quali- 
ties. We  can  make  either  kind  of  fila- 
ment get  as  hot  as  we  wish  by  making 
it  of  the  proper  size  and  length,  for 
a    given    voltage.    But    the    carbon    fila- 


ment will  evaporate  like  a  piece  of 
camphor  if  it  gets  much  over  1800 
degrees,  whereas  the  tungsten  fila- 
ments will  not  evaporate  until  they  are 
hot  enough  to  melt.  The  evaporated 
carbon  will  collect  on  the  inner  sur- 
face of  the  globes  and  spoil  the  lamps 
by  blackening  them,  and  the  bjackened 
surfaces  will  weaken  the  light.  The 
tungsten  lamps  will  therefore  work  at 
a  higher  temperature  than  the  carbon 
and  will  give  more  light  for  the  same 
amount  of  electric  energy,  because  of 
the  fact  that  at  very  high  tempera- 
tures the  energy  wasted  in  heat  is 
less  than  at  low  temperatures. 

To  make  this  last  point  clear  we 
must  remember  that  light  and  heat 
are  similar  forms  of  energy;  that  is, 
they  are  merely  wave  motion  of  the 
ether.  The  difference  between  light 
and  heat  is  that  the  light  is  heat  vibra- 
tions that  are  rapid  enough  to  be  per- 
ceived by  the  eye.  'The  slowest  heat 
vibrations  that  can  be  seen  give  us 
the  impression  of  red ;  the  fastest  ones 
give  the  impression  of  violet.  Each 
color  corresponds  to  a  different  speed 
of  heat  vibration  beginning  with  red, 
thus  :  red,  orange,  yeHow,  gTeen.  blue, 
violet. 

"White  light  is  a  mixture  of  all  the 
colors  and  its  quality  depends  on  the 
relative  amounts  of  each.  Carbon 
lamps,  being  colder  than  tungsten, 
have  too  little  blue  and  violet  in  pro- 
portion to  the  red  and  yellow,  hence 
the  yellow  appearance. 

Also  the  proportion  of  the  total  visi- 
ble heat  radiation  (light)  to  the  in- 
visible (heat)  is  less  for  the  colder 
carbon  filament  than  for  the  tungsten 
because  we  sec  that  the  higher  fre- 
quencies (faster  vibrations)  disappear 
first,  as  the  filament  becomes  cold. 
Suppose  we  start  at  white  heat  and 
gradually  cool  the  filament.  \t  firsl 
it  gives  off  some  light,  say  five  per 
cent,  and  a  great  deal  oi  heat.  The 
heat  we  consider  wasted  since  we  want 
a   light   and   not   a   heater.      \\  lien    it    i-~ 
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cooled  to  red  heat  it  gives  off  much 
less  heat  but  what  it  does  give  is  all 
wasted  energy  since  the  small  amount 
of  red  light  is  useless.  The  carbon 
filament  may  not  give  off  any  more 
heat  than  the  tungsten,  but  the  light 
it  gives  would  be  less  and  hence  it 
is  more  wasteful.  A  red-hot  horse 
shoe  wduld  not  give  off  as  much  light 
as  a  white-hot  nail  but  it  might  give 
off  more  heat,  and  require  more  coal 
to  heat  it. 

There  is  another  advantage  of  the 
tungsten  lamps,  which  is  that  they 
will  give  better  light  on  circuits  where 
the  pressure  or  voltage  is  not  steady. 
If  the  pressure  of  a  no  volt  circuit 
falls  to  ioo  for  any  reason  the  carbon 
lamps   will   become    so   dim    as   to   be 


rent  is  greatly  weakened.  Tungsten, 
however,  is  a  better  conductor  when 
cold  than  when  hot  and  when  the  tem- 
perature falls  because  of  the  weakened 
pressure  the  resistance  will  become 
less  and  will  therefore  tend  to  keep  the 
amount  of  current  flow  constant  in 
spite   of  the   diminished   pressure. 


Classes  in  Pulmotor  Practice 

Much  is  heard  these  days  of  the  pul- 
motor, which  has  rendered  such  marked 
service  in  saving  the  lives  of  persons 
overcome  by  gas.  A  great  many  of  the 
electric  lighting  companies  in  the  larger 
cities  now  give  free  "pulmotor  service," 
after  witnessing  the  successful  results 
attending  the  initial  experiments  in  this 


A  CLASS  IN  PULMOTOPv  PRACTICE 


almost  useless,  while  the  tungstens' 
are  scarcely  affected  at  all.  This  is 
due  to  the  fact  that  carbon  has  a  higher 
electrical  resistance  when  cold  than 
when  hot  and  when  the  temperature 
falls  because  of  the  weak  pressure  the 
resistance    increases   so   that   the   cur- 


direction   last   spring,   by   the   Common- 
wealth Edison  Company  of  Chicago. 

Originally  the  idea  of  an  electric  light 
company  keeping  such  a  device  on  hand 
was  to  render  first  aid  in  cases  of  electric 
shock,  but  these  cases  are  few  and  far 
between  as  compared  with  cases  of  as- 
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phyxiation  and  we  find  the  electric  light 
companies  in  a  very  humanitarian  way 
assuming  the  burden  of  rendering  first 
aid  to  gas  victims. 

A  thousand  men  in  New  York  have 
been  trained  in  the  use  of  the  pulmotor. 
The  men  are  the  workers  in  the  electrical 
construction,  the  operating  and  the  dis- 
tribution departments  of  The  New  York 
Edison  Company  and  their  familiarity 
with  the  use  of  this  mechanical  life  saver 
is  due  to  the  fact  that  special  classes  for 
their  instruction  have  been  held  since 
late  in  October. 

First  the  men  who  install  electrical 
apparatus  in  the  stations  were  taught, 
then  the  men  who  are  in  charge  of  the 
generating  apparatus  and  finally  the  men 
who  work  on  high  tension  cables  of  the 
distribution  system  were  taught.  Twelve 
men  constituted  a  class  and  they  met  at 
all  hours  of  the  day.  Some  assembled 
in  the  early  morning,  some  later  in  the 
day  and  some  in  the  evening — it  de- 
pended on  the  shift  in  which  the  men 
worked,  for  it  was  the  desire  of  the  com- 
pany to  reach  them  during"  the  working 
hours  rather  than  call  them  together  in 
their  own  time. 

Three  company  physicians  had  charge 
of  the  instruction,  which  included  not 
only  the  use  of  the  pulmotor  but  of  one 
of  the  older  methods  of  artificial  respi- 
ration; that  is,  by  the  application  of 
pressure  to  the  back.  After  the  men  had 
been  told  under  what  circumstances  the 
application  of  artificial  respiration  was 
proper — that  is,  in  cases  of  electric  shock, 
gas  poisoning,  suffocation  from  smoke 
and  apparent  drowning — they  were 
shown  and  given  practical  instruction  in 
the  Schaeffer  prone  pressure  method. 

The  mechanism  of  the  pulmotor  was 
then  explained,  the  men  being  told  how 
to  ascertain  the  amount  of  oxygen  re- 
maining in  the  cylinder  and  how  to  re- 
place an  exhausted  for  a  full  tank,  after 
which  the  instructor  showed  the  machine 
on  an  unconscious  man.  After  this 
demonstration  the  class  paired  off  for 
practical   work,  one  man   acting  as   the 


victim  while  the  other  put  the  machine 
in  operation. 

The  introduction  of  the  pulmotor  in 
New  York  followed  the  Electrical  Ex- 
position of  last  October,  when  two  vic- 
tims of  illuminating  gas  were  resusci- 
tated. There  are  now  machines  in  every 
sub-station  and  the  Waterside  generat- 
ing stations  of  the  Edison  company  as 
well  as  in  several  hospitals. 


Suction  Cup  Fixture  Holder 

An  electric  fixture  to  which  is  attached 
a  little  rubber  suction  cup  that  can  be 
pressed  against  a  window,  a  mirror  or 
against  any  other  smooth  surface  and 
by  atmospheric  pressure  holds   the  fix- 


FIXTURE  HOLDER, 

ture  in  position  is  a  recent  useful  novelty 
on  the  market.  With  the  Hand-E-Lite 
fixture  is  twelve  feet  of  silk  cord.  The 
device  is  so  small  that  it  can  be  stowed 
away  in  the  traveler's  smallest  handbag 
ready  for  service  in  a  moment's  time. 


Electric  Drilling  in  the  Oil  Fields 

The  use  of  electricity  in  the  oil  fields 
has  recently  been  tried  out  on  the  prop- 
erty of  the  Midway  Pacific  Company 
and  has  been  proven  a  success.  Well 
No.  2  was  put  down  by  electric  power  at 
a  saving  of  $5,000  over  the  cost  of  drill- 
ing No.  1  on  the  same  property,  which 
was  done  by  the  old  method. 

There  was  a  great  economy  in  time  as 
well  and  in  every  way  the  experiment 
proved  that  electric  power  in  the  Cali- 
fornia oil  fields  has  a  great   future. 


Electrical  Men  of  the  Times 

ERNEST  FREEMAN 
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Accepting  the  much  cited  advice  of 
Horace  Greeley  the  subject  of  this 
sketch  in  his  early  manhood  headed  for 
the  West.  Here  in  accord  with  the  be- 
lief of  the  noted  newspaper  man  he  has 
"grown  up"  and  made  himself  a  factor 
in  the  upbuilding  of  the  metropolis  of 
the  West — Chicago. 

Mr.  Ernest  Freeman's  birthplace  is 
Chatham,  Mass.,  and  1870  the  year  of 
his  entrance  into  this  world's  activities. 
His  early  tendencies  were  toward  the 
electrical  field. and  his  first  efforts  were 
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directed  in  this  line  by  the  establishment 
in  Chicago,  in  1893,  of  the  electrical 
contracting  firm  of  Ernest  Freeman.  In 
1905  this  became  the  Freeman-Sweet 
Company  by  the  entrance  of  Mr.  F.  Z. 
Sweet. 

Besides  the  electrical  contracting  field 
Mr.  Freeman  has  also  been  engaged  in 
central  station  enterprises  at  Liberty- 
ville,  Morris  and  at  Seneca,  111., 
these  properties  being  later  sold  to  the 
Public  Service  Company  of  Northern 
Illinois.  At  one  time  he  was  also  presi- 
10 
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dent  and  manager  of  the  Consolidated 
Water  and  Light  Company  of  Mar- 
seilles, 111.,  now  the  McKinley  prop- 
erties. 

But  these  successes,  though  prominent 
in  themselves,  might,  in  the  ordinary 
course  of  events,  not  have  resulted  in 
more  than  a  local  reputation,  whereas, 
he  is  known  from  one  end  of  the  country 
to  the  other  among  men  who  have  to  do 
with  that  very  broad  phase  of  construc- 
tion work  which  comes  under  the  head 
of  electrical  contracting.  And  the  reason 
for  this  prominence  among  men  of  his 
profession  is  his  connection  with  the 
National  Electrical  Contractors'  Associ- 
ation, an  organization  having  over  1,200 
members  and  a  powerful  agent  for  the 
betterment  of  business  methods  in  its 
particular  line.  That  he  is  now  presi- 
dent of  this  association,  having  been 
elected  to  that  office  at  the  annual  con- 
vention held  in  Denver  last  July,  is  but 
a  just  recognition  of  his  generous  efforts 
in  its  development.  Since  its  formation 
over  a  decade  ago,  he  has  been  a  domi- 
nant force  in  shaping  its  policies  and  has 
given  freely  of  his  time  to  the  committees 
through  which  these  policies  are  exe- 
cuted. 

A  story  of  Mr.  Freeman  is,  then, 
quite  largely  a  story  of  the  Contractors' 
Association,  and  its  aims  and  ideals,  in 
the  main  his  own.  Some  years  ago  the 
electrical  contracting  business  was  any- 
thing but  a  holiday  affair.  There  was 
very  little  standardization  of  methods, 
no  co-operative  effort  and  most  of  the 
contractors  went  around  with  chips  on 
their  shoulders — and  there  was  chaos. 
Finally  some  of  the  more  far-sighted 
ones  saw  that  if  the  business  was  to 
prosper,  singleness  of  interest  would 
have  to  be  the  rule  instead  of  the  cut- 
throat methods  then  frequent.  So  a 
small  group  of  them,  not  over  30,  as- 
sembled and  formed  the  National  Elec- 
trical Contractors'  Association.  This 
was  some  twelve  years  ago.  Its  force 
began  to  be  felt  immediately.  Out  of  il 
came   such   co-operative   benefits   as   the 


standardization  of  the  methods  of  elec- 
trical construction  and  the  establishment 
of  a  uniform  system  of  symbols  to  he 
used  in  plans  and  specifications  for  elec- 
trical work,  which  did  away  with  a  great 
deal  of  confusion  in  interpreting  the 
same.  Although  the  association,  of 
course,  does  not  say  to  any  member 
"You  shall  charge  so  much  for  such  and 
such  work,"  yet  it  has  gone  so  far  as  to 
get  up  a  very  valuable  book  of  the  loose 
leaf  variety,  containing  every  electrical 
manufacturer's  list  prices,  discounts, 
etc.,  on  all  construction  materials.  This 
book  is  kept  up  to  date  and  new  sheets  are 
issued  by  the  association  through  the  co- 
operation of  the  electrical  manufactur- 
ers. Added  to  this  are  suggestions  for 
resale  prices  on  materials  and  prices  for 
construction  work,  which  though  not 
obligatory  on  members  are  recommended 
and  if  followed  out  will  result  in  a  fair 
return  to  the  contractor  and  harmonious 
relations  between  him  and  his  fellow 
contractors  and  the  publice  which  he 
serves.  , 

In  straightening  out  such  matters  as 
these  the  association  has  been  active  and 
persistent  and  it  may  be  said  that  one  of 
the  mainstays  in  the  work  has  been  Mr. 
Freeman. 

Even  now  he  has  under  way  a  uni- 
versal bookkeeping  system  which  will 
meet  one  of  the  most  urgent  needs  of 
the  electrical  contractor.  The  electrical 
contractor  as  a  rule  is  a  poor  business 
man  and  his  accounts  are  recorded  usu- 
ally in  a  loose  leaf  book  carried  in  his 
hip  pocket.  When  a  job  is  finished  he 
has  no  accurate  way  of  checking  up  to 
ascertain  how  much  it  has  cost  him  and  if 
he  has  done  the  work  at  a  loss  he  has 
no  method  of  determining  where  the 
trouble  is. 

One  of  the  things  Mr.  Freeman  de- 
sires most  to  accomplish  during  his 
presidency  is  that  of  placing  in  the  hands 
of  every  association  contractor  a  system 
of  bookkeeping  applicable  to  this  indus- 
try and  so  simple  that  the  contractor 
will  have  no  difficulty  in  checking  up. 
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One  of  the  stories  he  delights  to  tell 
illustrating  the  co-operative  and  friendly 
spirit  engendered  among  the  members 
has  to  do  with  a  contractor  in  a  large 
city  in  Texas.  This  contractor  was  new 
at  the  business.  At  best  his  resources 
were  small  and  he  had  bought  a  large  bill 
of  goods  on  consignment,  returnable  in 
six  months  if  not  sold.  The  six  months 
rolled  around  and  most  of  the  goods 
were  still  in  his  store.  He  had  done 
very  little  business,  creditors  were  in- 
sistent, and  he  was  very  down  in 
the  mouth.  Finally  came  the  sheriff 
and  closed  him  up  and  took  away  his 
fixtures  which  were  to  have  been  re- 
turned. 

His  extremity  became  known  to  the 
other  electrical  contractors  in  the  city — 
fellow  members  with  him  in  the  Con- 
tractors' Association.  Immediately  they 
formed  a  pool  and  staked  him,  so  to 
speak.  They  got  his  fixtures  back  and 
opened  his  store  and  furnished  him 
some  ready  money  to  tide  him  over.  All 
these  brother  contractors  turned  over  to 
him  one  job  of  work  each,  which  they 
had  secured  for  themselves — enough  in 
all  to  keep  him  busy  for  a  considerable 
time — and  even  lent  him  men  to  do  the 
work.  He  is  now  one  of  the  most  pros- 
perous contractors  in  that  city. 

Before  the  formation  of  the  Associa- 
tion his  fate  would  have  been  a  different 
one.  And  it  is  this  very  spirit  of  live 
and  let  live,  of  co-operation  instead  of 
elimination,  that  Mr.  Freeman  loves  in 
his  association,  and  which  he  has  been 
so  instrumental  in  bringing  about. 

On  entering  Mr.  Freeman's  offices  one 
is  impressed  with  the  quiet,  systematic 
handling  of  business. and  this  quiet,  sys- 
tematic way  is  characteristic  of  the  man 
himself.  If  he  is  making  a  speech  he 
talks  slowly  and  seems  to  measure  each 
word;  but  every  single  word  he  "gets 
over,"  to'  use  the  vernacular  of  the  stage. 
While  made  to  feel  perfectly  at  home, 
the  interviewer's  "Tell  me  something 
about  yourself"  isr-met:  by  a  smile  and 
a     suggestion     that     friends    and    other 


sources  must  be  appealed  to  if  one  is  to 
find  out  how  this  brown  eyed  man  of 
medium  height  and  quiet  personality  has 
won  success. 


Telephones  in  the  Vatican 

The  Vatican  has  had  a  telephone 
system  since  some  time  after  the  pres- 
ent Pope  came  into  power.  He  is 
a  most  progressive  man  and  believes 
in   the   adoption   of  facilities   to   expe- 


TELEPHONE   SWITCHBOARD   IN   THE   VATICAN.  IN 
CHARGE   OF  A  UNIFORMED  ATTENDANT 

dite  .  the  enormous  business  of  the 
Vatican.  This  telephone  system  is  not 
only  an  interior  system,  but  has  con- 
nection with  the  outer  world  by  a 
trunk  line  or  two. 

While  the  Pope  does  not  often  use 
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the  system  himself,  since  his  secre- 
taries attend  to  details  of  Vatican  busi- 
ness for  him,  it  is  used  many  times 
a  day  on  his  official  business,  to  trans- 
mit his  instructions  to  the  various 
church  dignitaries,  some  of  whom  reside 
at  the  Vatican  and  many  others  out- 
side. It  can  be  connected  with  the 
long  distance  lines  of  Rome  and  thus 
with  those  of  the  other  European  cities 
having  telephonic  communication  with 
Rome.  The  picture  herewith  shows 
the  private  exchange  telephone  switch- 
board in  the  Vatican  in  charge  of  a 
uniformed   operator. 


Missoula's  Lane  of  Light 

"There  are  cities  with  a  greater  num- 
ber of  similar  lights  in  use;  there  are 
cities  which  have  spent  thousands  for  a 
more  artistic  arrangement  of  ornamental 
posts  and  clusters,  but  there  is  no  city 
that  has  a  district  of  equal  size  so  well 
lighted."  So  says  The  Missonlian  of 
Missoula,  Montana. 

There  are  no  confusing  shadows,  no 
dark  corners,  and  the  beauty  of  the  win- 


dow displays  is  greatly  enhanced  by  the 
light  from  the  new  lamps.  The  illumina- 
tion from  without  has  made  it  possible 
for  many  merchants  to  reduce  the  num- 
ber of  lamps  within  and  has  been  the 
means  of  effecting  considerable  saving 
to  them  in  this  manner. 

The  accompanying  picture  of  the  city's 
main  thoroughfare  at  night  speaks  force- 
fully of  the  street  illumination.  Lumin- 
ous arc  (magnetite)  lamps  set  upon 
brackets  eighteen  feet  above  the  street 
are  used.  The  brackets  are  attached  to 
steel  poles  set  opposite  each  other  on  the 
street,  and  spaced  100  feet  apart  along 
the    curb. 

Small  expense  was  incurred  by  the  city 
in  connection  with  the  installation  owing 
to  the  liberal  manner  with  which  the 
matter  was  handled  by  Mr.  W.  A.  Clark 
of  the  Missoula  Light  and  Water  Com- 
pany. Missoula  is  the  first  city  west  of 
the  Mississippi  to  adopt  these  lamps.  The 
first  town  in  which  they  were  used  was 
New  Haven,  Conn.  At  present  there  are 
ten  installations  in  different  parts  of  the 
United  States,  and  a  large  number  of 
towns  are  considering  their  use. 


NIGHT  SCENE  IN  MISSOULA.  MONTANA 
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A  Lesson  in  Values 


Mrs.  Fitzgerrell.  radiant  and  success- 
ful, awaited  her  husband  in  their  well 
furnished  dining  room ;  when  he  ap- 
peared, she  rang  for  the  maid  to  serve 
the  bouillon.  Then  facing  him  across 
the  spotless  table,  she  proceeded  eagerly 
to  demand : 

"Have  you  heard  the  news?" 

"What  news?"  inquired  her  husband 
leisurely. 

"I  was  elected  president  of  the  Suf- 
frage Society  at  the  meeting  today,"  was 
the  proud  announcement. 

"Then  I  presume  you  are  going  in  for 
votes  for  women  and  that  sort  of  thing."' 

"Exactly!"  exclaimed  Mrs.  Fitzger- 
rell. 

"Is  suffrage  taking  precedence  over 
bridge  and  teas  and  becoming  fashion- 
able ?" 

"Indeed  it  is  among  thoughtful  wom- 
en. It  is  in  the  very  air  and  even  frivo- 
lous women  are  beginning  to  wake  up." 

"I  don't  see  why  women  want  to  vote,'' 
began  Mr.  Fitzgerrell,  helping  his  wife 
to  a  choice  bit  of  rare  beef.  "Don't  I 
provide  well  for  you?  Don't  I  give  you 
the  best  of  everything?" 

"Yes,  you  are  a  dear,  but  we  women 
Avant  to  be  real  citizens.  We  have  had  a 
great  deal  of  experience  in  practical 
housekeeping  within  the  four  walls  of 
our  homes  and  now  we  want  to  have  a 
hand   in  municipal   housekeeping-." 

"Well,  we  business  men  are  so  busy 
tending  to  our  own  affairs  we  have  been 
in  the  habit  of  letting  the  politicians1  run 
things." 

"That's  just  the  point.     Property  own- 

1 


ers  and  business  men  do  not  take  suffi- 
cient interest  in  municipal  affairs.  You 
are  all  too  busy  making  money.  You  say 
things  about  the  grafters,  pay  the  graft 
and  keep  right  on  making  money." 

"But  I  don't  see  how  it's  going  to  help 
if  women  mix  up  in  such  matters." 

"To  illustrate,"  began  Mrs.  Fitzger- 
rell judicially,  "there  is  the  initiative,  the 
referendum  and  the  recall  which  should 
be  in  operation  now  in  practical  politics. 
I  have  practiced  the  recall  for  some  time 
in  the  administration  of  my  home 
affairs." 

"I  don't  think  I  quite  understand." 

"When  you  voters  put  a  man  in  office 
he  is  elected  for  a  certain  length  of  time 
and  no  matter  how  crude  or  how  ineffi- 
cient he  may  prove  to  be,  or  how  much' 
positive  damage  he  may  do  in  municipal 
affairs,  there  he  stays  until  his  term  ex- 
pires. Could  anything  be  more  foolish 
or  more  avasteful  ?" 

"I  admit  your  point.  What  is  your 
plan  ?" 

"Well,  when  I  employ  a  maid  who 
proves  to  be  inefficient,  I  put  into  effect 
the  recall.  If  she  begins  to  break  up 
the  dishes.  I  do  not  let  her  continue  to 
break  up  my  best  china  for  two  whole 
years,  I  recall  her  at  once  and  dismiss 
her." 

"And  do  the  dishes  yourself?"  in- 
quired Mr.   Fitzgerrell  quizzically. 

"No,"  returned  his  wife  calmly  and 
serenely,  "I  get  an  electric  dishwasher 
and  save  my  chinaware." 

Mr.  Fitzgerrell  laughed  in  his  hearty, 
wholesome  way. 
214 
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"Would  you  suggest  an  electric  dish- 
washer for  municipal  management?" 

"No,"  returned  Mrs.  Fitzgerrell 
brightly,  "but  I  would  apply  electrical 
efficiency  to  practical  politics.  Instead 
of  doing  the  municipal  housekeeping  in 
the  clumsy,  cumbersome  way  it  has  been 
done,  we  up-to-date  women  would  intro- 
duce the  principle  of  efficiency  in  civic 
affairs.  The  slogan  of  the  modern  house- 
wife is,  'efficiency,  economy  of  operation 
and  values.'  " 

"Values!"  repeated  Mr.  Fitzgerrell 
vaguely. 


am  just  a  plain  everyday  banker,  and  not 
accustomed  to  sounding  the  subtleties  of 
psychology  or  chemistry." 

Br-r-r-r-r!  buzzed  the  front  door  bell. 
The  maid  entered  promptly  With  a  folded 
paper  in  hand  which  she  gave  to  Mr. 
Fitzgerrell. 

"Great  Scott!"  exclaimed  that  gentle- 
man in  startled  tones. 


"GREAT  SCOTT  I     BUT  I'VE  HAD  A  GREAT  LESSON   IN   VALUES' 


"Yes,  women  have  always  been  the 
great  conservers  of  social  values.  All 
men  do  is  combine  and  recombine  the 
elements  they  find  and  sometimes  the 
combinations  they  make  are  bad,  while 
women  have  always  been  accustomed  to 
give  things  time,  place  and  form  values." 

"You  have  a  habit,  Marian,  of  some- 
times getting  beyond  my  depth,"  ob- 
served  Mr.   Fitzgerrell.     "You   know   I 


"What  is  it  dear?"  enquired  his  wife 
sweetly. 

"It's  the  bill  for  the  electric  dish- 
washer," remarked  the  head  of  the  house 
weakly.  "You've  saved  your  china, 
Marian,  but — " 

"But  what  ?"  said  his  brilliant  wife. 

"Oh,  nothing,  it's  all  right,  bul  Fve 
had  a  great  lesson  in  values  ami  of 
course  that's  worth  something." 


The  Permanent  Hair  Waver 


"What  would  you  do  with  hair  like 
this?"  The  question  was  asked  by  a 
comely  young  woman,  who  possessedt 
a  clear  complexion,  hazel  eyes,  good 
features  and  a  tendency  to  make  the  most 
of  her  talents  and  her  natural  charms, 
but  her  hair  was  her  despair.  It  was  ir- 
regular in  length  and  hung  down  in 
lanky  locks  about  her  eyes.  Every  morn- 
ing with  a  hot  curling  iron  she  gave 
these  locks  a  few  twists  on  the  curler 
and  pinned  them  up  out  of  her  eyes,  but 
by  nightfall  they  hung  disconsolately 
downward  without  a  vestige  of  curl  in 
them,    hence    her    despairing    inquiry, 

12 


"What  would  you  do  with  hair  like 
this?" 

"Well,"  remarked  the  friendly  visitor, 
"I  would  have  such  hair  put  into  a  per- 
manent wave." 

"A  permanent  wave,"  said  the  young 
woman,  "why  what  is  that?" 

"The  permanent  wave  is  a  new  patent 
process  of  changing  straight  hair  into 
natural  wavy  hair  by  electrical  and  chem- 
ical process  of  recent  discovery.  It  is 
the  invention  of  an  eminent  specialist 
formerly  of  Paris  and  Germany.  It  is 
well  known  in  Europe  where  it  has  de- 
lighted many  women,  but  women  on  this 
16 
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side  are  quite  mystified  as  to  its  action. 

"To  explain  simply,  just  picture  ai 
strand  of  hair  as  a  horn  tube.  Chil- 
dren's hair  and  naturally  curly  hair  have 
tiny  pores  leading  from  the  surface  into 
the  interior  of  the  tube  or  central  chan- 
nel of  the  strand  of  hair.  These  tiny 
pores  become  clogged  by  a  fungus 
growth  as  the  years  pass  and  with  the 
closing  of  the  pores  opening  into  the 
central  channel,  the  hair  becomes  lank 
and  straight,  losing  its  charm  and  be- 
coming difficult  to  dress  becomingly.  The 
permanent  hair  waver  produces  the  wave 
or  curls  of  any  style  by  opening  these 
tiny  pores,  by  removing  the  fungus 
growth  from  the  affected  straight  hair, 
cleansing  it  and  giving  to  it  the  beau- 
tiful texture  as  well  as  other  advantages 
of  natural  wavy  hair.  "When  once  waved, 
the  hair  remains  so  until  it  grows  out 
from  the  roots." 

Exorbitant  prices  are  obtained  by 
doing  this  work  and  the  demand  has 
been  greatly  in  excess  of  the  supply  of 
skilled  operators  who  have  learned  to  do 
it.  It  is  possible  for  a  skilled  operator 
and  assistant  to  wave  two  heads  of  hair 
a  day,  which  would  mean  an  income  of 
something  like  sixty  dollars  a  day.  This 
can  be  done  at  the  lady's  own  home  pro- 
viding there  is  electricity  available,  so 
that  it  is  not  really  necessary  to  have  an 
establishment   to   do   the   work. 

The  hair  must  first  be  shampooed  and 
it  is  advisable  to  have  this  done  the  day 
before  the  waving  is  done.  After  ar- 
ranging the  outfit  so  that  everything  is 
convenient  for  use,  the  work  is  begun 
by  dividing  off  a  portion  of  the  hair  be- 
ginning in  front  and  tying  close  to  the 
roots  with  the  tying-  cord.  A  strand  of 
hair  is  wound  very  tightly  around  the 
curler  beginning  at  the  end  that  is  tied 
and  the  winding  must  be  perfectly  flat 
and  smooth.  Tie  the  thread  after  the 
entire  curl  is  wound  and  it  is  ready  for 
the  application  of  the  chemical.  The 
strand  of  hair  is  then  covered  with  a 


strip  of  gauze  that  protects  the  hair  from 
the  powder  after  the  chemical  has  dried. 
A  flannel  strip  moistened  with  the  chem- 
ical is  wound  over  the  strand  above  the 
gauze.  It  is  now  ready  for  the  asbestos 
tube  which  is  slipped  over  the  strand.  A 
shield  protects  the  scalp  from  the  heater. 
The  electric  current  is  then  turned  on 
until  steam  appears  from  the  ends  of  the 
heater.  This  heat  creates  a  vacuum 
and  the  suction  combined  with  chemical 
action  draws  from  the  hair  the  particles 
that  close  the  cells.  By  this  process  the 
hair  is  transformed  from  straight  hair  in- 
to a  naturally  wavy  condition.  Flair  that 
is  naturally  wavy  is  free  from  cell  clog- 
ging fungus  growth  and  if  hair  that  ha< 
been  subjected  to  this  treatment  should 
become  straight,  all  that  is  necessary  t.> 
restore  the  wave  is  a  good  shampoo. 
Such  hair  is  not  affected  or  straightened 
by  rain,  moisture,  or  shampoo.  It  i- 
claimed  that  the  process  is  a  benefit  to 
the  hair. 

A  complete  outfit  for  giving  this  wave 
at  home  consists  of  two  electric  con 
trailers,  heaters,  curlers,  tubes,  chemical 
and  other  accessories. 
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Captured  Coffee 

Here  is  a  new  coffee  pot  in  which 
the   coffee  grounds  are  scientifically 
brewed.      With    prevailing    methods 
the  coffee  is  apt  to  be  overdrawn  or 
else  the  desirable  essences  escape  be- 
fore the  coffee  reaches  the  cup.  Here 
the  coffee  grounds  are  placed  in  a 
perforated   receptacle  at   the  top  of 
the  pot.     The  electric  heating  unit  is 
so  constructed  that  only  a  small  por- 
tion of  water  is  heated  at 
one  time.     Steam  gener- 
ated in  the  pump  in  the 
water     reservoir     forces 
the  water  up  through  the 
pump  tube  and  sprays  it 
over  the  coffee  grounds. 
The      water      percolates 
through  the  coffee  and 


often  cumbersome  to  handle,  it  does  not 
provide  for  new  recipes  and  it  becomes 
soiled  quickly.  Every  woman  has  said  at 
one  time  or  another,  as  she  ran  across  an 
appetizing  recipe  in  a  magazine,  "I'll  try 
this  some  time,  it  looks  good."  But  gen- 
erally she  doesn't,  because  the  magazine 
when  wanted  is  not  to  be  found.  Now 
with  the  recipe  box,  you  simply  take  out 


back  into  the  reservoir,  the  process  be- 
ing continuous.  The  little  pump  inside 
this  pot  is  constructed  on  the  same  scien- 
tific principle  as  a  city  pumping  station. 
The  aromatic,  volatile -essences  do  not 
escape  but  are  captured,  producing  a  de- 
licious beverage. 


Recipe  Box  Aid  to  Housewife 

The  recipe  box  is  a  quick  and  con- 
venient system  to  take  care  of  cooking 
recipes.  Each  recipe  is  on  a  separate 
card  filed  behind  appropriate  guides.  New 
recipes  may  be  added  at  any  time.  Every 
woman  who  has  used  the  ordinary  cook 
book  has  realized   its  limitations.     It  is 


COFFEE  BREWED  ON  SCIENTIFIC  PRINCIPLES 


POPULAR    ELECTRICITY    MAGAZINE 


1219 


a  blank  card,  paste  the  recipe  on  one 
side,  make  any  notations  you  wish  on  the 
other  side  and  file  in  the  box. 

There  are  the  hundred-and-one  house- 
hold helps  which  are  encountered  in  the 
day's  reading.  Some  are  valuable  and 
should  be  preserved.  With  the  recipe  box 
at  hand  it  is  only  necessary  to  clip  the 
article,  paste  it  on  a  card  and  file  it  be- 
hind the  proper  guide  in  the  box.  The 
recipe  cards  are  unique  in  that  they  give 
the  ingredients  in  one  column,  the  quan- 
tity in  the  next  column  and  remarks  oc- 
cupy the  third  space.  In  the  ordinary 
cook  book  the  ingredients,  quantities  and 
directions  are  all  run  together  and  it  is 
often  difficult  to  differentiate  one  from 
the  other. 


Clock  That  Needs  No  Winding 

For  years  many  inventors  have  tried 
to  produce  a  practical  and  ornamental 
electric  clock  for  the  home ;  one  which 
would  not  need  to  be  wound  and  would 
yet  be  so  simple  in  its  mechanism  that 
it  could  be  produced  at  a  price  within 
the  reach  of  all. 

A  new  clock  said  to  fulfill  these  re- 
quirements is  sold  under  the  trade  name 
of  the  "Never-Wind."  The  case  is  of 
polished  brass,  heavily  gilded  and  lac- 
quered, 9]/2  inches  high,  6  inches  wide 
and  ST/2  inches  deep.  The  clock  operates 
without  springs,  weights  or  wires  or  any 
outside  connections,  the  motive  power 
being  an  ordinary  flashlight,  dry  battery 
concealed  in  the  base.  The  cost  of  the 
battery  is  25  cents  and  as  the  battery 
runs,  the  clock  six  months  or  more,  a 
cent  a  week  for  battery  power  saves  the 
trouble  of  winding  the  clock. 

From  the  battery  in  the  base,  two 
small  wires  run  in  one  of  the  hollow  posts 
at  side  of  clock,  one  from  the  carbon 
and  one  from  the  zinc  contacts  of  the 
battery,  these  wires  connecting-,  one  with 
an  electro-magnet  and  one  with  the 
pendulum  wire  at  very  top  of  clock 
movement.  The  pendulum  weights  do 
not  swing  to  and  fro  as  in  an  ordinary 
clock  but  revolve  first  about  one  and  a 


half  turns  to  the  right  and  then  to  the 
left.  On  the  pendulum  wire  is  a  plati- 
num contact  pin,  which  by  the  action 
of  the  pendulum  is  brought  into  contact 
with  a  platinum  plate,  thus  completing 
the  electric  circuit,  pulling  up  the  arma- 
ture at  bottom  of  the  magnets  which  in 
turn  works  a  pawl  on  the  ratchet  wheel 
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CLOCK  OPERATED  BY  DRY  BATTERIES 

and  thus  the  minute  and  hour  hands  are 
operated. 

A  regulating  nut  just  above  the  pendu- 
lum weights  can  lie  turned  to  the  right 
for  "fast"  or  to  the  left  for  "slow,"  in 
this  way  shortening  or  lengthening  the 
twist  of  the  pendulum  wire,  which  in 
turn  regulates  the  time  oi  the  clock. 

It  is  amazingly  simple  and  need-  onh 
to  be  seen  to  lie  appreciated,  especially 
by  all  women  who  forget  to  wind  their 
clocks  or  watches. 
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THE  USES  OF  A  SMALL  MOTOR  IN  THE 
HOME 


A  Versatile  Small  Motor 

Mrs.  Deemer,  a  Pennsylvania  woman, 
has  solved  the  servant  problem  in  a  very 
unique  and  efficient  way  by  letting  a 
small  motor  do  her  hard  work.  It  is 
true,  of  course,  that  many  women  have  a 
motor  driven  washing  machine,  or  a 
motor  driven  vacuum  cleaner,  but  usually 
the  motor  does  just  one  thing  and  no 
other.  Mrs.  Deemer's,  however,  has  seven 
distinct  duties.  It  runs  a  vacuum  cleaner, 
a  washing  machine,  a  grinding  wheel,  a 
polishing  wheel,  a  ventilating  fan,  a  sew- 
ing machine  and  an  ice  cream  freezer. 
Current  is  taken  from  the  nearest  lamp 
socket  and  the  motor  is  started  by  simply 
turning  the  switch. 

To  operate  the  vacuum  cleaner,  the 
motor,  which  by  the  way  doesn't  weigh 
much  more  than  a  flat  iron,  is  clamped 
to  a  small  platform  and  belted  to  the 
vacuum  cleaner  pump,  which  with  the 
dust  receptacle  is  also  mounted  on  the 
platform.  The  platform  has  casters  and 
rolls  around  very  easily.  With  this  out- 
fit it  is  easy  work  to  get  the  dust  out  of 
the  rugs,  tufted  furniture,  portieres,  mat- 
tresses and  corners  hard  to  get  at  with  a 
broom. 

In  a  similar  way  the  motor  is  attached 
to  the  washing  machine.  On  wash  day 
the  motor  is  started,  and  while  the  family 
is  at  breakfast  the  first  tubful  is  being 
washed ;  the  second  is  put  through  while 
the  dishes  are  being  washed.  No  atten- 
tion is  needed  except  to  put  in  and  take 
out  the  clothes. 

For  polishing  silver  a  chuck  is  screwed 
on  the  extended  shaft  of  the  motor,  a 
cloth  wheel  is  slipped  on  and  it  takes  just 
a  few  minutes  to  polish  all  the  silver- 
ware. By  substituting  an  emery  wheel 
the  kitchen  knives,  choppers  and  the  like 
are  kept  in  good  usable  condition. 

A  fan  wheel  can  also  be  attached  to 
the  shaft  and  used  to  circulate  the  air 
in  the  summer  and  to  distribute  the 
furnace  heat  throughout  a  room  in  the 
winter. 

By  transferring  the  motor  to  the  sew- 
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ing  machine  all  the  hard  part  of  sewing, 
the  treadling,  is  eliminated.  A  small 
idler  pulley  permanently  attached  to  the 
motor  (shown  in  the  illustrations)  is 
connected  by  a  small  chain  to  the  treadle. 
The  belt  is  run  from  the  motor  pulley, 
over  the  idler  pulley  and  around  the  ma- 
chine hand  wheel.  By  pressing  on  the 
treadle  the  belt  is  tightened  and  the  ma- 
chine starts.  The  speed  of  the  machine 
is  controlled  by  the  pressure  on  the 
treadle  from  a  stitch  at  a  time  to  as  fast 
as  desired. 

Lastly,  the  motor  turns  the  ice  cream 
freezer.  This  was  originally  hand 
operated  but  the  crank  was  replaced  by  a 
homemade  wooden  wheel  grooved  for  a 
belt.  To  make  ice  cream  electrically 
takes  about  five  minutes  against  two  or 
three  times  as  long  by  the  tiresome  hand 
method ;  consequently  homemade  ice 
cream  is  almost  an  everyday  occurrence. 

It  was  very  easy  to  apply  this  motor  to 
so  many  useful  duties  and  it  seems 
strange  that  there  are  so  few  instances 
of  this  kind.  It  is  rated  at  1/6  horse- 
power and  costs  about  two  cents  an  hour 
to  run. 


Electricity  as  an  Invigorator 

A  certain  person  was  ill  and  on  the 
verge  of  collapse.  She  was  sure  that 
she  could  not  live  through  the  day,  and 
it  was  to  be  a  busy  day.  It  was  impos- 
sible for  her  to  get  away  to  the  Springs, 
but  there  was  hope  in  an  electric  bath 
treatment.  There  were  some  very  fine 
baths  in  the  city  where  she  lived,  and 
she  resolved  to  try  them  when  she  was 
about  ready  to  drop  from  exhaustion. 

First  she  was  placed  in  an  electric  light 
cabinet  for  fifteen  minutes,  then  she  was 
hustled  into  a  tub  of  warm  water  with 
electric  currents  vibrating  through  it. 
"Now,  you  are  going  to  feel  this  in  your 
shoulders,"  said  the  attendant,  and  she 
felt  it.  "Now  you  are  going  to  feel  this 
lip  and  clown  your  spine."  She  felt  it. 
There  was  a  merry  little  sizzling  song  on 
the  switchboard  and  the  lifegiving  cur- 
rents  pulsed   through   the   warm    water. 


Then  came  an  excellent  salt  rub  and 
an  exhilarating  pine  needle  shower, 
and  the  healing  process  was  complete. 
The  sick  one  was  well.  "How  do  you 
feel  ?"  inquired  the  attendant,  poking  her 
head  into  the  rest  room  an  hour  later. 
"Fine,"  exclaimed  the  patient;  "I  think 
I'm  about  well  and  I'm  as  hungry  as  a 
bear." 

Mechanical  and  electrical  therapy  arc' 
coming  into  more  and  more  use  in  treat- 
ing ailments,  and  the  results  obtained  are 
such  as  to  cause  the  greatest  hopes  for 
the  future  of  this  kind  of  treatment.  In 
this  field  electricity  has  no  competitor, 
for  the  science  itself  is  built  on  elec- 
tricity. 

Thoughts  for  Housewives 

When  women  are  free  from  the  bar- 
barities of  present  methods  of  house- 
keeping— the  market  basket,  the  kitchen 
utensils,  the  scrubbing  brush  gone  from 
every  house ;  electricity  everywhere 
spreading  warmth  and  life,  they  will  still 
be  forced  to  do  a  certain  amount  of  work. 
This  cannot  be  avoided  even  by  the  help 
of  the  most  perfect  apparatus  or  by  co- 
operative methods,  provided  the  house 
is  Uot  to  be  replaced  by  the  barracks. — 
Ellen  Key. 

Wherever  a  true  wife  comes,  home  is 
always  around  her.  The  stars  may  be 
over  her  head — the  glow  worm  in  the 
night-cold  grass  may  be  the  fire  at  her 
foot,  but  home  is  where  she  is ;  and  for  a 
noble  woman  it  stretches  far  around  her. 
better  than  houses  ceiled  with  cedar  or 
painted  with  vermilion,  shedding  its  quiet 
light  for  those  who  else  are  homeless. — 
Rusk  in. 

You  talk  of  the  fire  of  genius.  Many  a 
blessed  woman  who  dies  unsung  and  tm- 
remembered  has  given  out  more  of  the 
real  vital  heat  that  keeps  the  life  in  human 
souls,  without  a  spark  flitting  through  her 
humble  chimney  to  tell  the  world  about  it. 
than  would  set  a  dozen  theories  smoking 
or  a  hundred  odes  simmering  in  the 
brains  of  mi  main  men  of  genius. — Oliver 
Wendell  11  ohms. 
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To  Take  Your  Photograph. 

With  an  ordinary  camera  and  the  apparatus  de- 
scribed, one  may  take  his  own  picture  in  a  darkened 
room  and  obtain  fairly  artistic  results.  The  flash 
part  of  the  equipment  requires  a  Zl/2  volt  battery, 
a  2>y2  volt  tungsten  lamp,  fourteen  feet  of  flexible 
wire  to  make  connections,  two  battery  binding  posts, 
a  strip  of  copper  or  brass  />  by  4  inches  and  a 
block  of  wood.  Drill  a  hole  in  the  strip  the  same 
size  as  the  binding  post 
screw  and  about  y2  inch 
from  the  end,  then  con- 
nect up  the  wooden  block 
as  shown  with  the  switch 
in  series  with  one  of  the 
wires  running  to  the 
lamp. 

To     take     your     own 
picture,  place  the  camera 
on   a   table   and    focus   it 
upon  some  object  that  is 
about  the  same  height  as 
your    shoulders    and    the 
right        distance        away. 
Leave  the  camera  setting 
in  this  position  and  turn 
out  the  lights  as  the  room 
should  be  dark.    Now  open  the  shutter 
of  the  camera,  place  the  lamp  in  your 
hands,  using  them  as  a  reflector  and  when 
you  have  about  the  right  position  press 
your  foot  against  the  spring  switch.  This 
will  light  the  lamp  and  in  turn  light  up 
your  face.    The  exposure  may  be  about 
30  or  40  seconds   at  the  end  of  "which 
the  foot  releases  the  spring  contact.    Be- 
fore turning  on  the  light  close  the  camera 
shutter.  A  few  trials  will  settle  the  time 
question.  Photographs  taken  in  this  man- 
ner do  not  have  the  startled  expression 
characteristic    of   "flashlight    pictures. 


METHOD  OF  TAKING  ONES  OWN   PHOTOGRAPH,  AND  THE  RESULT 


The  Power  of  a  Meteor 


A  most  curious  observation  of  the  ef- 
fects produced  by  a  meteor  at  sea  was 
once  made  a  part  of  a  government  report. 

Some  years  ago,  the  captain  of  the 
British  steamship  "Nerano,"  when  a  lit- 
tle more  than  200  miles  southeast  of 
Cape  Clear,  during  a  voyage  from  Balti- 
more to  Havre,  saw  a  meteor  that  ap- 
peared to  pass  close  to  his  ship. 

An  observation  of  the  North  Star 
taken  soon  after  the  appearance  of  the 
meteor  showed  a  surprising  result.  The 
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direction  of  the  ship's  compass  needle 
had  been  changed  no  less  than  eleven 
degrees.  Before  the  meteor  passed,  the 
needle  had  pointed  about  five  degrees  30 
minutes  west  of  true  north,  but  now  it 
pointed  five  degrees  30  minutes  east  of 
north. 

That  the  meteor  had  caused  the  change 
was  indicated  by  the  fact  that  within  24 
hours  the  needle  returned  to  its  former 
position,  moving  slowly  back  about 
'eleven  degrees  toward  the  west. 


Aiming  and  Firing  a  Heavy  Gun 

Comparatively  heavy  ordnance,  that  is, 
guns  as  large  as  four  and  six  inch  bore, 
are  aimed  and  fired  in  much  the  same 
manner  as  the  lighter  guns,  by  aiming 
directly  through  the  telescopic  sights 
from  a  position  at  the  breach  of  the  gun. 
But  of  course  the  piece  is  much  too  heavy 
to  swing  and  depress  readily  by  hand,  so 


HEAVY  ORDNANCE  WHICH  IS   MANIPULATED  AND 
ELECTRICITY 

Equally  great  effects  have  been  pro- 
duced upon  ships'  compasses  by  light- 
ning, but  in  such  cases  the  bolts  have 
actually  struck  the  ship.  The  meteor 
seen  by  the  "Nerano"  did  not  touch  that 
vessel  and  while  no  estimate  of  its  actual 
distance  was  made,  it  was  probably  con- 
siderable, since  the  report  contains  no 
record  of  its  having  been  observed  to  fall 
into  the  sea. 


the  work  is  done  by  motors 
and  electricity  also  is  used 
for  the  actual  firing.  In  the 
four  inch  pedestal  rifle 
shown  the  operator  is  in 
position  at  the  variable  speed 
gear  mechanism.  Elis  left 
hand  rests  on  the  lever  i  A  I 
controlling  the  electrically 
operated  pointing  mechan- 
ism. At  (B)  is  the  trigger 
for  electric  firing.  At  (<  l 
is  a  handle  used  for  percus- 
sion firing,  which  may  be 
used  if  necessity  demand-. 
At  (D)  is  the  circuit  closer 
putting  the  electric  firing 
parts  in  readiness  for  action 
upon  pulling  lever  (B). 


Strange  Eledric  Storm 
One  night  in  February,  in  south  lati- 
tude 33  degrees,  west  longitude  38  de- 
grees, the  sailing  vessel  Ville-du-Havre 
encountered  a  most  remarkable  electric 
storm.  The  rain  fell  in  torrents,  and  the 
ship  appeared  to  be  electrified,  the  mast 
heads  flaming  like  giant  candle?.  Strange 
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lights  traveled  over  the  rigging,  and  after 
every  flash  of  lightning  a  part  of  the  ves- 
sel which  had  been  newly  painted  re- 
mained for  several  seconds  glowing  with 
phosphorescence.  The  lightning,  which 
was  very  frequent,  instead  of  displaying 
itself  in  zigzag  lines,  took  the  form  of 
flying  bombs,  which  exploded  with  out- 
bursts of  light  that  illuminated  the  whole 
sky.  Before  and  after  the  more  violent 
explosions  of  thunder  fierce  gusts  of  wind 
swept  the  ship.  This  terrifying  experi- 
ence lasted  for  five  hours  with  no  res- 
pite. 

An  Archimedes  Tower 

John  B.  Daleo,  a  young  Italian  sculptor, 
residing  at  228  Degraw  street,  Brooklyn, 
N.  Y.,  has  constructed  a  remarkable  elec- 
tric tower,  which  he  has  named  after  the 
gifted  Sicilian,  Archimedes.  He  has  so 
designated  it  because  it  is  built  on  the 
plan  of  what  is  known  as  the  Archimedes 
screw. 

The  tower  measures  six  feet  six  inches 
from  base  to  tip  of  flagpole  and  is  at  once 
artistic  and  ingenious.  Electricity  is  em- 
ployed for  propelling  the  cars,  for  light- 
ing and  for  running  the  water  wheels. 

In  the  upper  part  of  the  tower  is  a 
restaurant,  at  the  entrance  to  which  the 
car  stops.  All  the  electric  wires  are  hid- 
den in  the  construction,  making  accidents 
therefrom  impossible.  The  cars  and 
lighting  require  190  volts.  Thirty-six 
tungsten  lamps,  corresponding  to  the  light 
of  216  candles,  are  used  for  illumination. 

The  base  of  the  tower,  constructed  of 
wood,  is  40  inches  in  diameter.  There 
are  four  entrances  to  the  building,  which 
are  led  up  to  by  a  flight  of  steps.  The 
fountains  at  the  side  of  the  doors  spout 
water  into  a  pool,  where  small  fish  might 
be  kept.  The  candelabra  in  front  of  each 
door  give  the  proper  light.  Eight  decora- 
tive vases  are  placed  around  the  base. 
The  bottom  of  the  tower  is  made  of 
plaster  composition,  the  inside  of  which 
contains  the  electrical  apparatus. 

The  railway  structure  is  of  wood  and 
casting  metal.    At  the  bottom  is  the  plat- 


form station  for  the  loading  and  unload- 
ing of  the  cars.  The  electric  car  starts 
from  the  station  and  runs  on  the  outside 
track  to  the  restaurant  at  the  top,  remain- 
ing here  but  a  second  or  so,  and  then 
starting  on  the  return  journey,  taking  the 
inside  track,  which  connects  with  the  out- 
side one  at  the  bottom,  (This  railway  is 
an  ingenious  piece  of  work.)  When  a 
car  stops  at  the  upper  station,  another  is 
at  the  lower  platform.     Both  cars  are  in 


ARCHIMEDES  TOWER 

motion  at  one  time,  controlled  by  a  sepa- 
rate motor.  A  fence  is  built  for  the  safety 
of  the  passengers,  with  a  broad  walk  on 
the  inner  side  of  the  railway.  The  third- 
rail  system  is  used. 
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Certainly  Mr.  Daleo  has  shown  consid- 
erable genius  in  constructing  the  tower, 
but  the  question  naturally  arises — of 
what  practical  use  is  it?  In  his  opinion, 
it  might  serve  as  a  model  for  a  large 
building  at  some  seaside  resort,  utilizing 
the  base  as  a  theater  and  the  upper  part 
as  a  restaurant.  One  can  easily  imagine 
that  a  building  constructed  after  this 
model,  brilliantly  lighted  by  electricity, 
with  the  cars  ascending  and  descending 
on  the  winding  tracks,  with  the  music 
floating  out  on  the  upper  air  and  with 
the  chance  of  dining  in  the  cool  breezes 
hundreds  of  feet  from  the  ground,  would 
attract  great  throngs  and  could  be  made 
to  be  a  paying  investment. 


Odd  Static  Generator 

The  outfit  here  illustrated  I  accident- 
ally discovered  will  generate  static  elec- 
tricity. 

Upon  a  shelf  or  the  edge  of  a  table 
fasten  a^  small  motor  that  will  run  at  a 


STATIC  GENERATOR 

speed  of  about  3,000  revolutions  per 
minute.  On  the  shaft  of  the  motor  there 
should  be  a  small  grooved  brass  pulley. 
Provide  a  second  pulley  about  Y\  inch  in 
diameter  and  a  small  stove  bolt  that  just 
fits  the  hole  in  it.  From  thin  sheet  copper 
cut    two    disks    exactly    alike,    and    six 


inches  in  diameter.  Drill  a  hole  in  each 
disk  of  the  same  size  as  the  hole  in  the 
pulley,  and  fasten  the  disks,  one  on  each 
side  of  the  pulley  with  the  stove  bolt  as 
shown.  Now  make  a  belt  of  heavy  linen 
thread.  Place  the  thread  over  the  pulley 
on  the  motor  and  set  the  disks'  pulley 
upon  the  loop,  thus  leaving  the  disks 
suspended  in  the  air.  Start  the  motor, 
give  the  disks  a  turn  and  as  soon  as 
they  come  up  to  speed,  they  will  act  as 
a  gyroscope  and  keep  balanced.  Take  a 
piece  of  copper  conductor  in  the  hand 
and  bring  the  metal  near  the  disks.  A 
24  inch  spark  can  be  taken  off.  An  in- 
candescent lamp  held  near  the  disks  will 
glow  with  a  weird  blue  light. —  E.  H. 
Samen. 

Short  Circuits  Produced  by  Birds 

Birds  perched  on  or  flying  between 
the  wires  of  a  high  tension  system  often 
cause  a  short  circuit  which  may  result  in 
considerable  damage  at  the  central  sta- 
tion and  also  in  the  electrocution  of  the 
bird.  This  occurs,  however,  only  with 
birds  having  a  considerable  spread  of 
wing ;  but  with  these  it  happens  so  often 
that  in  certain  regions  the  total  destruc- 
tion of  birds  of  large  wing  area  is  likely 
to  result. 

A  case  of  this  kind  occurred  recently 
in  Germany,  caused  by  a  panic  in  a  flock 
of  starlings  on  the  appearance  of  a  hawk. 
Several  of  the  birds  and  the  hawk  were 
caught  between  the  high  tension  coils 
and  the  insulators  in  such  a  way  that 
the  high  tension  cable  was  grounded ; 
but  as  the  ground  wire  of  the  tower 
carrying  the  insulators  and  the  trans- 
former had  become  a  bad  conductor  as 
the  result  of  dry  weather,  the  high  tension 
current  passed  by  the  low  tension  cir- 
cuit line  to  the  earth  at  the  same  point. 
occasioning  damage  and  fires  in  the 
homes  of  the  consumers,  as  well  as  in- 
terupting  Hie  light  service.  The  inten- 
sity of  the  current  arising  from  the  short 
circuit  formed  by  the  birds  was  not  at 
any  time  great  enough  to  pul  into  action 
the  automatic    apparatus   at   the   station. 
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And  Their  Friend's  Were  Led  to  It 

A  dingy  little  confectionery  and  tobac- 
co store  has  stood  for  years  in  the  center 
of  the  ghetto  district,  Pittsburgh.  Nobody 
remembers  just  how  long  it  has  endured. 
Many  grown-ups  have  been  youthful  pa- 
trons. From  time  to  time  it  has  changed 
hands,  and  with  the  last  change  it  came 


THE  STREET  WAS  HALF   FULL  OF   SHOUTING 
YOUNGSTERS 

int,o  possession  of  a  young  man,  who  in- 
troduced some  innovations,  among  them 
a  modern  penny-in-the-slot  scale. 

From  the  first  the  scale  seemed  to  be- 
come the  center  of  attraction  for  the 
youthful  population,  who  tried  to  work  it 
without  the  assistance  of  pennies.  The 
storekeeper  soon  realized  that  unless 
something  was  done  the  destruction  of 
the  scale  was  imminent. 

An  old  high  tension  magneto  in  the 
back  cellar  offered  an  inspiration.  Forth- 
with it  was  installed  behind  the  counter. 
One  terminal  was  grounded.  A  con- 
cealed wire  was  run  from  the  other  termi- 
nal to  the  metal  body  of  the  scale.    The 


scale  was  propped  up  from  the  damp 
bricks  on  some  dry  blocks  of  wood  dipped 
in  melted  parrafin. 

Very  shortly,  some  youngsters  ap- 
proached and  commenced  playing  with 
the  scale  as  usual.  The  storekeeper  hied . 
himself  back  of  the  counter  and  gave  the 
magneto  a  vigorous  turn.  The  kids  got 
the  surprise  of  their  lives.  Undaunted, 
however,  they  touched  the  scales  a  second 
time,  receiving  another  shock.  The  store- 
keeper saw  them  make  off  up  the  street 
at  a  run  and  inwardly  exulted  but  he 
was  a  poor  student  of  kid  nature.  In  a  few 
minutes  the  original  kids  returned  with 
three  more.  The  newcomers  were  led  up 
to  the  scales,  experienced  a  shock,  won- 
dered a  moment,  and  then  "beat  it"  up  the 
street  to  find  some  new  victims.  In  a 
short  time  the  street  was  literally  half  full 
of  shouting  youngsters  fighting  for  a 
chance  at  the  scales.  About  this  time, 
the  storekeeper  decided  that  electricity 
might  be  very  efficacious  for  some  pur-, 
poses  but  here  was  a  case  where  it  was 
a  signal  failure. 


Controlling  Finger 

Electrify  a  rubber  comb  by  rubbing  it 
briskly  with  dry  flannel.  Suspend  it  as 
shown  by  a   silk  thread   previously   at- 


COMB  THAT  TURNS   UNDER  THE   INFLUENCE  OF 
AN  ELECTRICAL  CHARGE 

tached  to  it.  When  a  finger  is  held  under 
it  the  comb  will  follow  the  finger,  turning 
round  and  round  as  the  hand  moves. 
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Fishing  Up  a  Cable 

A  copper  wire,  coated  with  gutta- 
percha, was,  in  the  year  1850,  laid  under 
the  channel  between  England  and  France. 
Messages  were  sent  from  coast  to  coast, 
and  men  of  science  and  capitalists  in  both 
countries  were  congratulating  one  an- 
other upon  this  triumph,  when  one  morn- 
ing, soon  after  the  completion  of  the 
great  work,  communication  suddenly 
ceased. 

That  morning,  it  appears,  a  French 
fisherman  of  Boulogne  was  going  out  in 
his  boat.  A  British  seaman,  who  at  the 
moment  had  nothing  to  do,  was  seated  on 
a  coil  of  rope  on  the  dock,  looking  out 
over  the  sea  and  meditating  as  he  smoked 
his  p^pe.  The  Frenchman  invited  the 
Bricisher  to  join  him  in  his  little  expedi- 
tion for  fish. 


Away  went  the  two,  bearing  to  the 
northward  along  the  coast  before  a  light 
breeze,  until  they  finally  brought  up  off 
Cape  Grisnez. 

Here  the  Frenchman  let  down  his  trawl 
and  fished  up  among  other  curiosities  of 
the  deep  the  submarine  cable  before  men- 
tioned. Both  he  and  his  British  friend 
were,  to  say  the  least,  surprised.  To  the' 
fisherman  it  seemed  a  species  of  seaweed ; 
to  the  Britisher  a  form  of  petrified  ma- 
rine monster.  The  latter,  handing  his 
friend  a  heavy  knife,  the  Frenchman 
forthwith  cut  off  a  small  portion  of  the 
cable  and  let  the  end  go. 

The  two  bore  their  prize  to  Boulogne. 
where  it  was  exhibited  by  them  as  a  speci- 
men of  rare  seaweed  with  its  center  filled 
with  gold !  Meanwhile  the  telegraphers 
at  each  end  of  the  cable  sat  gazing  in  dis- 
may at  their  useless  instruments. 


HANDLING   A  CARNIVAL   CROWD   IN    MANILA 

Handling  the  annual  carnival  crowd  in  Manila  requires  a  lot  of  forethought  on 
the  part  of  the  schedule  expert  of  the  street  railway  system.  In  the  Walled  ( 'it  v  t he 
streets  are  so  narrow  that  they  accommodate  but  a  single  track  and  the  operation  of 
cars  to  avoid  congestion  becomes  a  fine  art  when  traffic  is  unusually  heavy.  ( )ften  a 
dozen  cars  get  so  close  together  in  creeping  through  the  narrow  thoroughfares  thai 
they  resemble  a  train  of  trolleys.  All  the  rolling  stock  is  bedecked  in  flags  during 
fiesta  days  and  from  the  large  variety  displayed  one  knows  that  the  holiday  is  an  inter- 
national one,  rather  than  a  celebration  purely  for  Americans.  For  instance,  tiie  British 
don't  care  to  fly  the  Union  Jack  along  side  the  Stars  and  Stripes  on  tin-  Fourth  of 
July  and  Spaniards  keep  the  Red  and  Yellow  of  Spain  in  the  dark  on  Occupation  Day. 
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Experimental  200  Meter  Wave  Sets 

By  PHILIP  E.  EDELMAN 


Part  I 

The  wireless  law  practically  limits  all 
amateur  experimenters  to  200  meter  wave 
sets.  Although  this  limitation  means  that 
the  design  and  size  of  the  apparatus  must 
conform  to  certain  requirements,  it  will 
not  be  a  difficult  matter  to  establish  a 
good  200  meter  experimental  station. 

The  purpose  of  the  present  article  is 
to  give  specific  data  for  experimental  200 
meter  sets  which  comply 
with  the  law  and  it  aims 
to  present  the  matter  so 
that  the  readers  can  es- 
tablish the  stations  with- 
out calculating  the  circuits 
and  dimensions.  The  con- 
struction and  use  of  the 
series  condenser  will  be 
taken  up  first  because 
there  are  many  readers 
who  already  have  outfits, 
and  who  do  not  wish  to 
go  to  great  expense  to 
comply  with  the  law.  The 
series  condenser  will  ena- 
ble them  to  make  their  old 
outfits  comply  with  the 
law  in  most  cases  at  very 
little  expense.  The  re- 
mainder   of    the    chapter 


inductance  in  a  given  circuit.  Now  in 
most  of  the  old  outfits  the  value  of  the 
capacity  and  the  inductance  is  too  large 
to  comply  with  the  law  because  the  aerial 
is  too  large.  At  the  same  time,  the  large 
aerial  is  an  advantage  for  long  distance 
receiving,  and  as  there  is  no  restriction 
on  the  receiving  wave  length,  it  is  very 
desirable  to  keep  the  old  aerial  as  it  is. 
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will  consider  sets  which  use  a  short  aerial. 
The  object  is  to  give  definite  data  for 
particular  sets  rather  than  general  data 
for  any  desired  case. 

THE  SERIES   COXDEXSER. 

It  is  a  well  known  fact  that  the  wave 
length  depends  upon  the. capacity  and  the 


When  the  large  aerial  is  the  main  item 
which  keeps  the  value  of  the  circuit  too 
high  to  comply  with  the  law,  a  small  con- 
denser can  be  inserted  in  the  aerial  cir- 
cuit to  keep  the  wave  length  within  the 
limit.  In  this  case,  the  large  aerial  may 
be  used  as  it  is,  for  receiving  purposes. 
The     series     condenser     arrangement 
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operates  on  the  principle  that  the  com- 
bined capacity  of  two  condensers  which 
are  connected  in  series  (A,  Fig.  1)  is 
less  than  the  capacity  of  the  smaller  con- 
denser. Thus  if  the  capacity  of  the  con- 
denser (C1)  may  be  represented  by  ten 
units  and  the  capacity  of  (C2)  by  two 
units,  the  combined  capacity  of  (C1)  and 
(C2)  in  series  is  less  than  two  units.  The 
antenna  itself  may  be  considered  as  the 
larger  condenser  because  it  consists  es- 
sentially of  conductors  forming  a  capaci- 
ty with  the  earth,  the  air  serving  as  the 
dielectric. 

The  arrangement  is  shown  at  (B)  Fig. 
1.  The  aerial  proper  corresponds  to  (C1) 
in  (A)  and  the  series  condenser  (S)  cor- 
responds to  (C2).  The  switch  (Sw)  is 
useful  when  automatic  or  break  arrange- 
ments are  used,  as  the  series  condenser 
is  not  desired  for  the  receiving  circuit. 
It  may  be  omitted,  and  in  any  case  the 
switch  is  always  left  open  when  trans- 
mitting. It  will  be  understood  that  the 
series  condenser  makes  the  capacity  of 
the  secondary  circuit  less  and  consequent- 
ly lowers  the  wave  length.  The  aerial 
system  can  thus  be  operated  at  less  than 
the  natural  wave  length  and  this  new  wave 
length  can  be  limited  to  200  meters  by 
the  use  of  the  proper  size  of  condenser. 
The  size  for  this  condenser  is  best  de- 
termined by  trial,  using  either  of  two 
methods,  as  follows : 

1.  Hot  Wire  Ammeter.  The  primary 
circuit  having  been  fixed  at  200  meters, 
(See  "How  to  Comply  with  the  New 
Wireless  Law,"  November  and  December 
issues),  connect  the  series  condenser  in 
the  antenna  circuit.  Pressing  the  key,  and 
having  a  hot  wire  meter  in  circuit,  ad- 
just the  inductance  in  the  secondary  cir- 
cuit until  a  maximum  reading  is  obtained. 
Now  vary  the  capacity  of  the  series  con- 
denser and  repeat,  continuing  until  the 
maximum  reading  is  obtained.  Note  the 
connections  and  the  capacity  used  for  fu- 
ture reference. 

2.  Wave  Meter.  If  you  have  a  wave 
meter,  it  will  only  be  necessary  to  meas- 
ure the  wave  length  of  the   secondary 


circuit  with  the  series  condenser  con- 
nected in.  Vary  the  capacity  of  the  se- 
ries condenser  until  a  200  meter  wave 
length  is  obtained  with  a  desired  amount 
of  inductance  in  the  circuit.  This  may 
be  checked  with  the  hot  wire  meter  to  in- 
sure the  maximum  radiation. 

Construction  of  the  Series  Condenser. 
The  condenser  for  use  with  the  average 
aerial  will  not  need  a  very  large  capacity. 
The  conditions  vary  so  much  in  each  case 
that  a  variable  condenser  is  the  most  de- 
sirable form.  The  condenser  which  is 
described  is  of  such  dimensions  that  it 
will  work  well  with  a  large  percentage 
of  the  average  old  outfits,  and  if  found 
too  small  or  large  it  can  readily  be  al- 
tered. 

Obtain  two  identical  pieces  of  ordinarv 
window  glass  8  by  10  inches.  Coat  one 
side  only  of  each  piece,  with  heavy  tin 
foil  or  copper  sheet  as  shown  at  ( C ) . 
Fig.  1,  taking  care  to  make  the  foil 
smooth  and  space  as  shown.  The  2y2- 
inch  extension  of  the  foil  is  for  connec- 
tion. Give  each  plate  a  coat  of  shellac 
on  all  surfaces.  Now  cut  out  a  piece  of 
1/32  inch  fiber  sheeting  to  the  dimension 
and  shape  shown  at  (D),  Fig.  1.  Ob- 
tain also  a  piece  of  brass  or  copper  sheet 
cut  to  the  dimensions  of  Al/2  by  Sl/2  inches 
and  smooth  off  the  edges  with  a  file. 
Now  shellac  the  fiber  piecee  to  the  two 
glass  plates  so  that  the  blank  faces  are 
next  to  the  fiber  and  the  foil  surfaces 
are  on  the  outside.  The  two  plates  will 
then  be  fastened  together  with  the  fiber 
between  them,  so  that  the  extensions  of 
the  tin  foil  are  at  the  hack  and  the  open 
part  of  the  U  shaped  fiber  is  at  the  op- 
posite end.  This  will  be  clear  by  re- 
ferring to  (E)  and  i  F),  Fig.  1,  which 
are  the  plan  and  isometric  views  of  the 
assembled  condenser.  The  brass  sheet 
is  then  placed  in  the  recess  thus  formed 
so  that  it  can  be  moved  back  and  forth, 
thus  varying  the  capacity.  The  conden- 
ser should  be  mounted  so  that  it  is  well 
insulated  and  heavy  flexible  conductors 
should  be  soldered  to  both  the  Foil  coat- 
ings and  the  brass  sheet,    The  assembled 
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condenser  should  be  mounted  in  a  verti- 
cal position  if  possible. 

Condensers  for  larger  sets  can  be  con- 
structed in  the  same  manner,  using  thick- 
er glass,  larger  dimensions  and  having 
the  fiber  cut  larger  than  the  glass  plates, 
to  form  a  flange.  The  capacity  for  use 
with  medium  sizes  of  aerials  may  be 
larger  than  for  larger  aerials.  There  is 
a  practical  limit  which  will  soon  be  found 
by  experiment.  It  is  well  to  start  with 
all  of  the  capacity  and  then  to  reduce 
the  capacity  by  pulling  out  the  brass  plate 
until  the  desired  position  is  found. 

SHORT  AERIALS. 

In  the  remainder  of  this  chapter,  we  will 
be  concerned  particularly  with  200  meter 
sets  operating  with  short  aerials.  x\s  has 
already  been  pointed  out  in  this  chapter, 
the  total  length  of  the  aerial  should  not 
exceed   120  feet.     Inasmuch  as  lead-ins 
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and" ground  wires  must  be  counted  in  the 
length  of  the  aerial,  the  aerial  proper 
can  not  very  well  exceed  75  feet  in  length. 
This  will  be  clear  from  Fig.  2,  in  which 
four  cases  are  shown.  The  aerials  in 
this  illustration  are  indicated  by  the  nu- 
merals (1),  (2),  (3)  and  (4)  and  are 
shown  as  simple  distinct  lines  to  indicate 
the  length  and  arrangement  of  the  parts. 
Thus,  (A1)  50  feet  means  that  the  aerial 
(1)  proper  is  50  feet  long.  (L2)  35 
feet  means  that  the  lead-in  of  aerial  (2) 
is  35  feet.    And  (G3)  35  feet  means  that 


the  distance  from  the  instruments  to  the 
ground  is  35  feet  for  aerial  (3).  The 
black  circles  (T)  indicate  the  positions 
of  the  sending  instruments. 

Aerial  (1)  indicates  a  horizontal  aerial 
50  feet  long  and  suspended  70  feet  high. 
In  order  to  use  such  a  high  aerial,  it  is 
necessary  to  make  it  this  length,  and  to 
have  the  ground  lead  and  lead-in  sub- 
stantially in  a  straight  line,  if  the  total 
length  is  to  be  kept  within  the  limit. 

The  aerial  (2)  is  45  feet  high  at  one 
end,  30  feet  at  the  other,  and  is  65  feet 
long.  The  lead-in  is  35  feet  and  the  in- 
struments are  about  seventeen  feet  up 
from  the  ground.  It  will  be  noted  that  a 
bend  is  indicated  in  the  ground  lead, 
which  amounts  to  about  five  feet  extra. 
This  is  a  typical  case  and  usually  occurs 
when  the  water  pipes  are  used  for 
grounding. 

Coming  now  to  aerial  (3)  Ave  see  how 
a  75  foot  aerial  can  be  used  with  a  short 
lead  taken  from  the  lower  end,  to  keep 
within  the  limit.  In  this  case,  the  in- 
struments are  35  feet  from  the  ground 
so  that  the  ground  wire  must  be  substan- 
tially straight.  Aerial  (4)  needs  no  spe- 
cial comment,  and  shows  how  an  aerial 
70  feet  long  may  be  used  if  the  leads 
are  made  substantially  straight. 

Whatever  modification  a  particular 
case  may  require,  the  total  length  should 
be  kept  within  the  120  foot  limit.  To  take 
a  special  case,  suppose  that  it  is  possible 
to  have  two  aerial  supports,  one  of  which 
is  61  feet  high  and  the  other  39  feet. 
Suppose  it  is  found  that  the  instruments 
can  be  located  in  a  room  27  feet  up  from 
the  ground  and  situated  near  the  39  foot 
aerial  support.  This  case  might  readily 
occur  in  the  average  city. 

A  suitable  arrangement  complying  with 
these  limitations  is  shown  in  Fig.  3.  Here 
the  aerial  proper  comprises  four  conduc- 
tors 75  feet  long  of  No.  12  copper,  or 
seven  strand  phosphor  bronze  wire, 
spaced  two  feet  apart  on  the  spreaders. 
The  supports  can  be  poles  as  indicated 
or  extensions  on  buildings,  trees,  or  other 
arrangements,   it  being  understood  that 
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the  aerial  is  well  insulated.  The  lead-in 
consists  of  four  wires  of  the  same  capaci- 
ty as  the  aerial  wires,  eighteen  feet 
long  and  in  the  form  of  a  rat  tail. 
Each  wire  is  fastened  and  soldered 
to  one  of  the  antenna  wires.  The 
instruments  are  again  indicated  by 
(T)  and  the  ground  lead  is  run 
straight  to  a  good  ground.  In  this  illus- 
tration the  antenna  conductors  are  shown, 
turned  out  of  their  plane,  in  order  to  make 


their  appearance  clear.  It  will  be  noted 
that  the  height  of  the  antenna  from  cen- 
ter to  center  is  60  feet  at  one  end  and  40 
feet  at  the  other  on  account  of  the  slant 
of  the  supporting  ropes.  The  fact  that 
a  pole  is  60  feet  high  does  not  always 
mean  that  the  antenna  will  be  60  feet 
high,  as  is  shown  in  this  case. 

It  should  not  be  difficult  to  arrange  a 
short  aerial  to  meet  the  particular  condi- 
tions for  any  case.  When  a  larger  aerial 
is  already  in  use,  a  short  aerial  can  be 
erected  as  described,  for  use  with  the 
transmitter  only.  In  such  a  case  it  is 
preferably  located  at  a  right  angle  to  the 
larger  aerial.  The  use  of  the  series  con- 
denser, as  described,  makes  the  erection 
of  such  a  short  aerial  unnecessary. 
Simple  aerials  with  direct  leads  are  to 
be  preferred  for  short  wave  lengths  be- 
cause they  aid  efficient  radiation  and 
sharp  tuning  at  the  low  wave  length.  An 
aerial  which  takes  all  sorts  of  twists  and 
bends  should  be  avoided. 


GROUND  CONNECTIONS. 
With  a  low  wave  length,  a  good  ground 
becomes  even  more  important  than  here- 
tofore. It  is  not  considered  necessary 
to  go  into  the  details  of  the  various  forms 
of  grounds  other  than  to  point  out  the 
need  for  good  connections.  Make  the 
ground  lead  as  short  and  direct  as  pos- 
sible. Remember  that  every  foot  saved 
in  this  part  of  the  aerial  can  be  put  to 
use  in  the  antenna  and  that  every  foot 
wasted  means  another  limitation  to  the 
wave  length,  which  can  be  alloted  to  the 
remainder  of  the  circuit.  Every  twist 
and  turn  should  be  avoided  if  possible. 
If  connection  is  made  to  the  water  pipes, 
be  sure  that  it  is  a  connection,  and  solder 
it  well.  Remember  too  that  it  will  not 
aid  your  effort  to  secure  a  short  wave 
length  to  have  your  ground  circuit  run 
through  all  of  the  house  pipes  before  it 
reaches  the  ground.  The  use  of  wire 
smaller  than  No.  8  B.  &  S.  is  not  desir- 
able.  It  is  not  good  policy  to  choke  off 
the  energy  by  the  use  of  small  ground 
leads. 

(To  be  continued.) 


Receiving  Stations  on  the  Ground 

At  the  little  town  of  Neuchateau  in 
the  Vosges,  France,  the  signals  from  the 
Eiffel  Tower  at  Paris,  250  miles  away. 
have  been  heard  by  means  of  horizontal 
wires  placed  close  to  the  ground.  One 
of  these  arrangements  consists  of  a  grill 
formed  of  nine  wires  of  galvanized  iron. 
five  millimeters  in  diameter  and  about  65 
feet  in  length,  stretched  horizontally  four 
inches  apart  at  a  distance  of  three  feet 
above  the  earth.  The  extremities  of  the 
wires  are  soldered  to  two  transverse  wires 
and  the  collector  connects  with  the  in- 
struments on  the  ground  floor  of  the 
house.  When  this  arrangement  is  re- 
placed by  a  metallic  grill,  the  signals  are 
still  heard,  but  not  so  well.  Another 
receiving  station  has  for  antenna-  a  strip 
of  wire  netting  oi  large  mesh.  160  feel 
long  and  three  t'eet  wide,  supported  at 
about  20  inches  above  the  earth. 
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Nine  New  Wireless  Stations  for 
Canada  . 

An  announcement  has  just  been  re- 
ceived to  the  effect  that  the  Marconi 
Wireless  Telegraph  Company,  of  Canada, 
has  entered  into  an  agreement  with  the 
Canadian  Government  for  nine  additional 
stations1  in  the  Great  Lakes  regions. 

The  Canadian  Marconi  Company  is  to 
receive  an  annual  subsidy  of  $31,500  for 
their  operation  and  maintenance  over  a 
period  of  nineteen  years. 


Washington  Greets  Honolulu 

The  long  distance  record  is  broken 
and  wireless  telegraphy  has  achieved  an- 
other advance.  On  Sunday  evening, 
December  8th,  the  new  station  at  Arling- 
ton succeeded  in  getting  in  communica- 
tion with  Honolulu,  nearly  6000  miles 
away ! 

C.  F.  Elwell,  chief  engineer  of  the 
Federal  Telegraph  Company,  was  oper- 
ating at  Arlington  Station,  near  Wash- 
ington, D.  C,  which  has  recently  been 
erected  by  the  Government.  He  had 
just  succeeded  in  exchanging  messages 
with  San  Francisco,  and  was  carrying  on 
this  3500  mile  aerial  conversation,  when 
suddenly  he  was  astounded  to  hear  sig- 
nals coming  from  the  station  at  Hono- 
lulu. 

Completely  surprised  and  hardly  be- 
lieving his  senses,  Elwell  immediately 
grasped  the  sending  key  and  flashed  the 
following  message  to  the  San  Francisco 
operator : 

"Call    Honolulu    and   tell   him    to    lis- 
ten, for  we  get  him  fine.     Elwell." 
The  operator  at  San  Francisco  did  so 
at  once ;  and  as  soon  as  he  advised  Elwell 
that  Honolulu  was  ready,  the  latter  flung 
these  words  into  space: 

"This  is  C.  F.  Elwell  at  Arlington 
near  Washington.  How  do  you  get 
us.    We  get  you  !" 

Immediately  on  dispatching  this  mes- 
sage Elwell  pressed  the  receivers  to  his 


ears,  and  breathlessly  awaited  a  response. 
Very  soon  he  caught  the  faint  tick  of  an 
incoming  signal,  and  while  rather  in- 
clined toward  the  feeling  that  what  he 
hoped  for  was  impossible,  he  commenced 
to  tune  his  instruments  until  finally  the 
sounds  came  in  quite  steady  and  clear; 
and  he  experienced  the  amazement  and 
delight  to  hear  the  following  from  far 
off  Hawaii : 

"If  this  is  surely  Arlington  I  hear 

'  vou  O.  K.,  but  I  can't  believe  it.     This 

is  S.  B.  Maddams.     Give  C.  F.  Elwell 

my    regards    and    tell    him    that    we 

launched  a  yacht  here  today,  named  the 

C.  F.  Elwell.     You  come  pretty  good. 

Go  ahead  and  give  O.  K." 

For  a  moment  Elwell  stood  still,  full 

of  wonder  at  the  remarkable  thing  that 

had    just    taken    place;    then    he    again 

seized  the  sending  key  and  flashed  these 

words  in  reply: 

"S.  B.  Maddams,  Honolulu :  Thanks 
Maddams.  Will  be  at  2,  our  time,  to- 
morrow with  Chicago  and  Kansas  City. 
Good  night.  C.  F.  Elwell." 

Thus  was  achieved  a  success  for  the 
Government's  new  wireless  station  at 
Arlington  that  was  hardly  anticipated 
when  this  immense  structure  was  pro- 
jected. 

The  news  of  this  great  accomplishment 
was  immediately  sent  to  all  the  stations 
of  the  Federal  Telegraph  Company  in 
various  parts  of  the  United  States.  When 
H.  P.  Yeeder  of  San  Francisco,  who  is 
secretary  and  treasurer  of  the  company, 
heard  of  this  he  immediately  commjuni- 
cated  direct  with  Honolulu  to  verify  the 
announcement  from  the  East.  Operator 
Maddams  at  Honolulu  at  once  forwarded 
him  an  answer,  in  which  he  recited  the 
details  of  this  memorable  event  anu 
added  that  the  messages  from  Washing- 
ton "came  clear  and  fairly  loud." 

This  notable  feat  marks  another  great 
record  in  the  wireless  transmission  of 
messages,  and  more  firmly  establishes  this 
wonderful  art  as  a  necessary  adjunct  of 
our  civilization. — W.  Zachert. 
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THE   UNIVERSAL   HOUR 


The  International  Time  Conference 
which  was  held  in  Paris  in  October  last 
-has  agreed  to  the  acceptance  of  Green- 
wich time  as  the  basis  upon  which  the 
proposed  international  time  signals  are 
to  be  sent  out.  Since  March,  1911, 
French  legal  time  has  been  that  of  the 
meridian  of  Greenwich ;  previous  to  that 
it  had  been  the  mean  astronomical  time 
at  the  meridian  of  Paris.  The  difference 
is  9  minutes  and  21  seconds.  Conse- 
quently, Greenwich  time  will  be  given 
from  the  following  wireless  stations,  if 
the  recommendations  of  the  conference 
are  carried  out,  at  the  hours  indicated, 
on  and  after  July  1,  when  they  are  ex- 
pected to  be  ready  for  this  service : 

Paris — 10  a.  m.  and  midnight;  Moga- 
discio (Italian  Somali) — 1-  a.  m. ;  San 
Fernando  (Brazil) — 2  a.  m.  and  4  p.  m. ; 
Arlington  (U.  S.) — 3  a.  m.  and  5  p.  m. : 
Xorddeich  (Germany) — 12  m.  and  10  p.' 
m. ;  Masstia  (Red  Sea) — 6  p.  m. ;  San 
Francisco — 8  p.  m. 

The  signals  will  be  given  according 
to  the  code  shown  by  the  diagram,  begin- 
ning two  minutes  before  the  hour: 

From  57  minutes  to  57  minutes  50  sec- 
onds— warning  signals ;  from  57  minutes 
55  seconds  to  60  minutes — time  signals. 

The  advantage  of  this  system  to  all 
ships  carrying  wireless  apparatus  will  be 
apparent.  Now  a  ship's  officer  must  de- 
pend upon  the  accuracy  of  his  chronom- 
eter in  determining  his  location ;  the 
chronometer   may   not   have    been    com- 


pared with  standard  time  for  days  or 
even  weeks,  and  an  error  of  a  fraction 
of  a  minute  will  falsify  this  reckoning  by 
miles.  With  the  new  system  he  will 
never  be  out  of  range  of  some  time  sig- 
nal for  more  than  a  few  days  at  a  time. 
It  is  thought  that  these  signals  may  also 


TIME   SIGNAL   CODE 

be  used  to  give  warning  of  the  location 
of  icebergs,  and  it  is  proposed  to  extend 
our  present  knowledge  of  meteorology 
by  the  exchange  of  weather  reports  be- 
tween the  different  stations.  The  con- 
ference also  appointed  a  commission  to 
arrange  for  an  organization  for  the 
scientific  study  of  the  Hertzian  waves  in 
their  relation  to  the  surrounding  media. 


The  Increased  Cost  of  Living  in 
France 

La  Revue  Elecirique  gives  in  a  recent 
number  a  calculation  by  which  it  comes 
to  the  conclusion  that  the  law  passed  in 
March  last  year,  making  Greenwich  time 
the  legal  time  for  the  whole  country-,  has 
increased  the  lighting  expenses  of  every 
household  in  France  by  about  1%.   With- 


out considering  the  accuracy  of  this  fig- 
ure, it  is  very  evident  that  the  cost  of 
electric  light,  kerosene  and  candles  will 
be  increased  somewhat  when  people  stay 
up  o'nights  ten  minutes  longer  than  the} 
have  been  doing,  as  will  undoubtedly  be 
the  result  of  putting  back  the  clock  ten 
minutes,  seeing  that  all  household  and 
business  affairs  are  regulated,  conscious- 
ly or  unconsciously,  by  the  clock. 


or  Ft 
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Telephone  Wiring 

By  GEO.  MADISON 


Telephone  wires  run  in  pairs,  the  wires 
of  which  are  designated  as  "tip  and  ring," 
"odd  and  even"  or  "line  and  test."  The 
tip  wire  is  usually  the  darker  insulated 
of  the  two.  The  idea  of  having  differ- 
ently colored  insulation  on  the  two  wires 
of  a  pair  is  to  simplify  the  location  of 
a  case  of  trouble,  inasmuch  as  the  wires 
if  cut  must  be  spliced  back  exactly  as 
they  were.  In  outside  wires  and  in  in- 
side wires  outside  of  cables,  the  wires 
are  designated  by  the  use  of  a  silk  thread 


the  wire  be  not  nicked.  Wires  should 
be  made  fast  with  one  complete  turn 
around  the  binding  post  in  the  direction 
in  which  the  nut  tightens  and  the  ends 
should  not  lap.  The  distance  from  the 
binding  post  to  the  insulation  on  the  wire 
should  not  be  less  than  1-16  nor  more 
than  y%  of  an  inch.  The  binding  post 
nuts  should  be  tightened  with  a  regular 
binding  post  wrench  and  not  with  pliers, 
shears,  etc. 

When  connecting  a  wire  to  a  binding 


which  runs  through  the  insulation  on  one     post  having  only  one  washer  between  the 


wire  and  not  on  the  other. 

The  ring  wire  should  always  be  fas- 
tened to  the  right  hand  binding  post  in 
all  telephone  terminals,  except  instru« 
ment  terminals,  and  the  tip  wire  should 
be  fastened  to  the  left  hand  post.  If, 
however,  a  single  row  of  posts  is  mounted 
vertically,  then  the  even  numbered  posts 
counting  from  the  top  down  should  be 
the  ring  side  while  the  odd  numbered 
posts  become  the  tip  side.  If  the  con- 
necting blocks  are  mounted  horizontally 
and  numbered  from  left  to  right  the 
lower  posts  become  the  tip  side,  but  if 
the  blocks  are  numbered  from  right  to 
left  the  upper  binding  posts  become  the 
tip.  Like  wires  should  always  be  spliced 
01  bridged  to  like  wires  and  reversals- 
of  the  circuit  thereby  avoided. 

All  wires  should  pass  through  the 
entering  rings  and  through  the  proper 
hole  in  the  terminal  box  before  being 
connected  to  the  terminal.  The  insula- 
tion should  be  removed  and  the  wires 
scraped  clean,  care  being  exercised  that 


nuts,  the  first  wire  should  be  placed  under 
the  washer,  the  second  over  the  washer 
and  a  third  wire  may  be  attached  by 
placing  it  under  the  washer  and  along- 
side of  the  first  wire,  but  the  wires  must 
lie  flat  and  not  lap  each  other.  When 
the  binding  post  has  two  washers  between 
the  nuts,  the  first  wire  should  be  placed 
between  the  washers,  the  second  under 
the  lower  washer,  while  the  third  wire 
is  placed  above  the  upper  washer. 

When  splicing  outside  insulated  wire, 
the  splice  should  be  made  by  the  use  of 
a  copper  sleeve.  The  insulation  should 
be  removed  for  about  four  inches  from 
the  ends  of  the  wire,  the  wire  scraped 
nice  and  clean  and  inserted  into  the 
sleeve  so  that  the  insulation  is  tight 
against  it,  as  in  Fig.  1. 

Table  1  compiled  for  the  use  of  the 
New  York  Telephone  Company,  gives 
the  proper  size  of  sleeve  to  be  used,  the 
number  of  half  turns  to  be  given  and 
whether  or  not  the  splice  is  to  be  taped. 
All   splices    in   twisted   pairs    should   be 


1234 
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staggered  so  that  the  ends  of  the  joints 
will  miss  each  other  by  at  least  six 
inches. 

The    splices    in    inside    wires    may    be 
made  by  either  twisting  the  wires   into 


wire  then  given  eight  half  turns  around 
the  insulation,  after  which  the  ends  should 
be  trimmed  close  and  pressed  into  the 
insulation.  The  wire  should  not  be  ex- 
posed for  over  an  inch,  after  the  splice 


TABLE   I. SPLICING. 

Sleeve,  B.  &  S.      '  No.  of  y2 

Guage  Length  Size  and  Kind  of  TV  ire  Spliced  Turns         Taped 

6  6%  Connecting  No.  8  B.  W.  G.  bare  wire 7  No. 

6  6%  Dead  ending  No.  8  B.  W.  G.  bare  wire  (lA  sleeve) 3  No. 

-J-2  4l%  Connecting  No.  12  &  14  N.  B.  S.  bare  wire 8  No. 

\i  3  Connecting  No.  12  N.  B.  S.  bare  to  No.  14  B.  &  S.  two 

pair  wire 5  No. 

-J°  3  Connecting  No.  12  N.  B.  S.  bare  to  No.  18  B.  &  S.  two 

pair  wire 5  No. 

\l  3  Connecting  single  No.  12  B.  &  S.  covered  to  No.  18  B. 

&  S.  two  pair  wire '_>  Yes. 

12  iy2  Connecting  No.  14  N.  B.  S.  bare  wire 8  No. 

12  234  Dead  ending  No.  14  N.  B.  S.  bare  (^  sleeve) 3  No. 

\i  3  Connecting  No.  14  N.  B.  S.  bare  to  No.  14  B.  &  S.  two 

pair  wire 5  No. 

J ■•■  3  Connecting  No.  14  N.  B.  S.  bare  to  No.  IS  B.  &  S.  two 

pair  wire , 5  No. 

14  a  Connecting  No.  14  B.  &  S.  two  pair  to  No.  14  B.  &  S.  two 

pair  wire 5  Yes. 

H  3  Connecting  No.  14  B.  &  S.  two  pair  to  No.  16  B.  &  S. 

leading  in. 5  Yes. 

U  3  Connecting  No.  14  B.  &  S.  two  pair  to  No.  18  B.  &  S. 

two  pair  wire 5  Yes. 

U  IVi  Connecting  No.  IS  B.  &  S.  two  pair  to  No.  19  B.  &  8. 

two  pair  inside ' 2  Yes. 

\%  V/2  Connecting  No.  19  B.  &  S.  inside  to  No.  19  B-  &  S.  inside         2  V,  3. 

10  4%  Connecting  No.  12  N.  B.  S.  bare  wire  ( '  •>  sleeve) 8  No. 

10  2%  Dead  ending  No.  12  N.  B.  S.  bare  wire. 3  No. 

a  Western  Union  joint  and  soldering  or  is  made,  and  the  joint  should  be  soldered 

by  means  of  a  copper  sleeve.    In  places  and    covered    with    two    layers    of    pure 

where  a   flame   might  be   dangerous  the  rubber   tape   and   two   layers   of    friction 

twisted    joint    may    be    tightly    wrapped  tape,  Fig.  2. 

with    tinfoil    instead    of    soldering.     In  Fig.    3    shows    the   correct   method   of 

splicing   a  twisted   pair,   care   should   be  splicing  a  twisted  pair  to  bare  line  wires 

taken  to  have  the  strain  equally  divided  on  a  terminal  pole. 

between    the    wires    and    this    is    accom-  When    one    pair    of    wires    is    to    be 

plished  by  keeping  both  wires  exactly  the  bridged  to  another,  as  in  Fig.  4.  the  slot 

same    length.      Inside    wires    should    not  in   the  base  of  the  connector   is   slipped 

be    spliced   between   the    instrument   and  over  the  main  line  wire  and  the  bri  Iging 

picture    molding    or    baseboard    in    new  wire  connected  in  the  manner  described 

work,  and  should  never  be  spliced  under  for   fastening  a   wire  to  a  binding 

floors,    in    damp    places,    or    in    terminal  If  a  second  No.  18  1!.  ec  S.  twisted  pair 

boxes.    When   the   wires   are   spliced   in  wire  is  to  be  bridged  at  the  same  poinl 

a  shop  or  storeroom,  the   wires   should  it  should  be  placed  above  the  top  washer. 

be  twisted  and  soldered  together.  Additional  connections  may  be  made  by 

When   making  a   twisted   joint   on   in-  using  two  washers.    Fig.  4. 

side   wires   the   insulation    should    he    re-  A    general    method    o\    running    inside 

moved   for  about   four  inches   from   the  wires    is    as    follows:     The    inside    wire 

ends  of  the  wires  without  nicking  them,  should  be  run  as  inconspicuously   as  pos- 

and  the  wire  scraped  clean.    A  joint  of  sible  and   should  never  come  in   contacl 

eight  half  turns  should  be  made  and  the  with  lineh   finished  walls  and  woodwork. 
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pipes  or  electric  conduit.  It  is  quite  com- 
mon, however,  to  have  provisions  made 
for  the  telephone  wires  at  the  time  the 
building-  or  house  is  constructed.    These 


Kg  2 

provisions  usually  take  the  form  of  some 
sort  of  conduit,  often  similar  to  regular 
electric  conduit,  or  a  molding,  or  a 
combination  of  both  conduit  and  mold- 
ing. The  former  method  is  best  and  as 
there  are  often  no  special  wiring  facil- 
ities provided,  we  will  consider  that  the 
building  has  none,  in  which  event  the 
wires  should  preferably  follow  the  pic- 
ture molding,  or,  if  no  molding  is  avail- 
able, the  wires  could  be  fastened  to  the 
baseboard  but  the  woodwork  should  not 
be  damaged.  Wires  should  never  be  run 
along  chair  rails  as  there  they  would  be 
directly    exposed    to    mechanical    injury. 

The  greatest  damage  done  in  inside 
wiring-  is  in  boring  holes  through  walls 
or  ceilings  and  extreme  care  should  be 
used  when  doing  this  class  of  work  in 
order  to  avoid  interference  with  sliding 
doors,  windows,  etc.,  as  well  as  to  avoid 
damage  to  the  opposite  side  of  the  parti- 
tion or  wall. 

When  the  instrument  is  located  on  a 
desk  which  stands  out  from  the  wall,  the 
wires  should  be  brought  out  under  the 
floor  if  possible,  but  if  the  wire  must  be 
laid  on  top  of  the  floor  it  should  be 
covered  with  a  molding  so  as  to  avoid 
not  only  damage  to  the  wire  but  also 
the  possibility  of  accidents  from  tripping 


over  it.  A  small  coil  of  slack  wire 
should  be  left  behind  the  desk  or  table, 
so  that  it  may  be  moved  without  breaking 
the  wires.  It  is  often  required  that  the 
wires  be  run  under  rugs,  carpets,  etc., 
and  special  treatment  is  necessary  in 
nearly  every  case,  but  one  thing  holds 
good  for  all  jobs  in  which  carpets  play 
a  part,  and  that  is  never  to  cut  holes  in 
rugs  or  carpets  in  order  to  bring  the 
wires  through,  but  bring  them  through 
by  separating  the  threads  at  the  seam  by 
means  of  a  sharp  pointed  lead  pencil  or 
a  sharp  piece  of  wood. 

Inside  wires  may  be  fastened  with 
furniture  nails,  cleats,  double  pointed 
tacks,  tie  wires,  clamps,  or  rings.  Furni- 
ture nails  may  be  used  for  fastening 
wires  to  woodwork  and  plaster  walls 
using  the  shorter  ]/2  inch  for  hardwood 
and  the  longer  one  inch  for  softwood  and 
plaster.  Nails  and'  tacks  should  never  be 
used  for  outside  wiring  on  metal  walls, 
around  window  sills  or  in  other  damp 
places  and  when  used  on  interior  work 
should  not  be  spaced  more  than  twelve 


as* 

inches  apart  except  when  the  wires  are 
run  in  molding,  when  the  nails  may  be 
spaced  eighteen  inches  apart.  When 
rounding  inside  corners  the  nails  should 
be  placed  y2  inch  on  either  side  and  the 
wire  bent  back  into  place  in  the  corner. 
Two  pairs  of  wires  may  be  fastened  by 
one  nail,  as  shown  in  Fig.  5. 

When  fastening  wires  around  window 
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sills,  to  metal  or  to  damp  walls,  a  two 
or  three  wire  cleat  should  always  be  used. 
A  cleat  should  always  be  used  to  fasten 
wires  near  the  binding  posts,  as  shown 
dn  Fig.  6. 

Double  pointed  tacks  may  be  used  for 


F[g:8 


fastening  a  single  wire  and  sometimes 
for  a  twisted  pair,  but  when  used  in 
connection  with  the  latter  both  wires 
should  never  be  placed  under  one  tack. 
When  lead  covered  switchboard  cable 
or  inside  wire  taped  in  the  form  of  a 
•cable  is  used,  it  should  be  fastened  with 
clamps  as  shown  in  Fig.  7,  or  bv, annealed 
iron  wire  and  cut  nails,  Fig.  8.  If  cable 
clamps  are  used  Table  II  will  be  of 
assistance  in  determining  the  size  of  the 
clamp,  screw  and  anchor  to  be  used. 

TABLE    II. — FOR    22    GAUGE    SWITCHBOARD 
LEAD    COVERED    CABLE. 


Pra. 

Diam 

Size 

n  Ins. 

Clamp 

Size  Anchor                  Size  S 

5 

vH 

00000   No 

.  10,      %  ill.     No.   10,   1 

10 

& 

0000      " 

10,    % 

"    10,  1 

15 

y? 

000     " 

10,    % 

'       "    10,  1 

20 

& 

00     " 

10,     % 

'       "    10,  1 

*25 

8/« 

0     " 

14,  1 

'       "    14,  1 

30 

H 

1    " 

14,  1 

'       "    14,  1 

40 

M 

1    " 

14,  1 

"    14,  1 

.50 

% 

1    " 

14,  1 

"    14,  1 

60 

29. 

2A  " 

14,  1 

"    14,  1 

75 

1 

2     " 

14,  1 

"    14,  1 

too 

m 

2      " 

14,  1 

"    14,  1 

150 

i*» 

3     " 

14,  \U 

"    14,  2 

200 

1H 

3      " 

u,VA 

1        "     14,  2 

appearance    is    not    objectionable,    rings 

may  be  used. 

When  inside  wiring  comes  in  contact 
with  pipes  or  passes  through  floors  or 
plaster  walls,  and  whenever  necessary  t  i 
protect  against  mechanical  injury,  the 
wires  should  be  well  taped.  Tape  may 
also  be  used  to  change  the  color  of  the 
insulation  on  the  wires  and  make  it  har- 
monize with  the  color  scheme  of  the  walls 
and  molding  with  which  it  comes  in  con- 
tact. Cloth  tape  in  various  colors  may  be 
used  for  this  class  of  work. 

When  entering  a  budding  with  No.  18 
wire  a  y%  inch  hole  should  be  bored  for 
one  pair  of  wires,  a  y2  inch  hole  for  two 
pairs  of  wires  and  a  ^  inch  hole  for 
three  pairs  of  wires.  These  holes  should 
be  well  reamed  out  and  slant  downward 
from  the  inside.  In  brick  buildings  the 
wires  are  generally  led  in  through  the 
frames  of  windows  or  doors  and  it  is 
preferable  to  locate  them  at  the  top  of 
the  frame  rather  than  below.  In  frame 
buildings,  the  holes  should  be  bored 
through  the  wood  apron  under  the  win- 
dow sill  or  through  the  outside  base 
immediately  above  the  foundation  walls. 
The  wires  should  pass  through  the  hole 
without    untwisting,    binding   or    kinking 


When  running  several  pairs  of  wires 
in  light  or  air  shafts,  loft  buildings,  cel- 
lars,  factories,  stables,  etc.,  where  their 


and  at  the  point  of  entrance  they  should 
be  wrapped  with  friction  tape  for  a 
distance  of  about  two  inches  and  in  such 
a  manner  as  to  form  a  conical  wrapping 
about  the  wire  and  having  a  diameter 
in  the  center  a  little  larger  than  the  hole 
and  tapering  each  way.  The  wire  should 
be  drawn  into  the  hole  until  this  w  rapping 
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enters  and  completely  plugs  up  the  open- 
ing. The  wires  should  then  be  fastened 
below  the  hole  and  as  close  as  possible 
to  it. 

Ground  connections  for  party  line 
bells,  battery  feeders,  etc.,  may  be  made 
to  water  pipes,  cable  sheaths,  gas  pipes 
or  to   a  buried  ground,   the   preference 


sr  Ground  Connection 


Qg.'O 

being  given  in  the  order  named.  Steam, 
hot  water  or  sprinkler  pipes  should 
never  be  used  for  grounds.  All  grounds 
should  be  made  as  near  to  the  point  of 
entrance  to  the  building  as  possible  and 
all  attachments  should  be  made  in  an 
accessible  place  and  so  located  that  the 
wires  will  not  be  disturbed.  When 
attaching  to  a  gas  pipe  the  connection 
should  be  made  on  the  street  side  of  the 
meter.  The  best  practice  for  attaching 
wires  to  pipes,  cables,  etc.,  is  to  file  up  the 
surface  if  an  iron  pipe,  scrape  a  cable 
sheath  and  sandpaper  a  galvanized  pipe, 
then  wrap  the  pipe  or  cable  with  tinfoil. 
A  ground  clamp,  Fig.  9,  is  then  attached 
and,  if  the  connection  is  exposed  to  the 
weather,  the  entire  device  is  taped. 

Wires  must  not  come  nearer  than  two 
inches  to  any  light  or  power  wires  in  a 
building  unless  separated  by  some  con- 
tinuous non-conductor  such  as  porcelain 
tubing  or  approved  flexible  tubing. 

When  the  telephone  wires  run  in 
proximity  to  high  voltage  electrical  cir- 
cuits the  separation  should  not  be  less 
than  one  foot.     If  absolutely  impossible 


to  obtain  this  separation  between  the  two 
circuits,  the  telephone  wires  should  be 
enclosed  in  an  approved  insulating  tub- 
ing and  the  greatest  clearance  possible 
secured  between  the  two  circuits,  but 
under  no  circumstances  should  the  cov- 
ering of  the  high  voltage  circuit  and  the 
insulating  tubing  on  the  telephone  wires 
touch  each  other.  The  insulating  tubing 
should  project  six  inches  on  each  side  of 
the  high  voltage  conductor  and  should 
be  securely  taped  at  each  end. 

When  protectors  are  used  they  should 
be  placed  within  the  building  and  as  near 
the  entrance  of  the  line  wires  as  possi- 
ble, allowance  being  made  for  an  easily 
accessible  ground  and  for  convenience  in 
inspecting  and  repairing.  The  pro- 
tector should  be  at  least  six  inches  from 
probable  contact  with  curtains,  shades 
or  other  inflammable  material  and  should 
be  securely  fastened  to  the  support  with 
its    fuses   vertical   and  so   that  the   line 


Fig.  II 


wires  may  connect  directly  to  the  bind- 
ing posts.  The  protector  should  be 
mounted  so  that  the  binding  posts  are 
either  at  the  top  or  at  the  bottom  but  the 
micas  should  always  be  placed  with  the 
notched  side  down.  The  protector  should 
never  be  placed  in  a  show  window,  on 
vibrating  partitions,  or  on  damp  walls. 
Fig.  10  shows  the  usual  installation  of  a 
protector  on  the  inside  of  the  cellar  wall 
over  a  window.  It  is  sometimes  imprac- 
ticable to  place  the  protector  within  the 
building,    in    which    case    it    should    be 
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mounted  in  a  cast  iron  waterproof  box 
as  shown  in  Fig.  11.  Fig.  12  shows  the 
position  of  the  protector  in  the  box.  This 
box  should  be  located  on  the  outside  of 
the  building  in  a  position  accessible  for 
inspection  and  repairs  and  as  near  as  pos- 
sible to  the  point  of  entrance.  When 
protected  lines  enter  a  building  they 
should  enter  in  the  same  manner  as'  given 
in  the  early  part  of  this  article  for  un- 
protected -lines,  but  the  holes  should  be 
bored  2]/2  inches  apart  and  bushed  with 
insulating  bushings,  usually  made  of 
porcelain. 

The  ground  wire  should  be  No.  16  B. 
&  S.  insulated  wire,  which  should  be  at- 
tached to  the  post  on  the  protector 
marked  "G"  and  should  be  run  as 
straight  as  possible  from  the  protector 
to  the  ground,  using  a  two  piece  porce- 
lain knob  as  shown  in  Fig.  13.  In  places 
where  these  knobs  would  be  unsightly 
the  ground  wire  may  be  run  on  "pea- 
nut" cleats  as  shown  in  Fig.  14.  The 
knobs  and  cleats  should  be  placed  not 
more  than  four  feet  apart  and  when 
passing  through  walls  or  floors  the 
ground  wire  should  be  run  through  cir- 


cular loom  or  insulating  tubing.  When 
installing  party  line  instruments  a  triple 
conductor  wire  should  be  run  between 
the  protector  and  instrument  so  as  to 
provide  a  ground  wire  for  the  bell. 

The  outer  covering  of  the  switchboard 
cable  should  be  carefully  removed  only 
as  far  as  necessary  to  permit  of  properly 
forming  the  cable  without  damaging  the 
insulation  or  conductors.  The  strippers 
of  unfilled  cable  and  one  inch  of  the 
outer  covering  should  be  immersed  in 
hot  standard  beeswax  compound  for 
three  minutes  and  the  surplus  wax 
allowed  to  drip  off  before  cooling. 
Standard  beeswax  is  a  composition  com- 
posed of  half  beeswax  and  half  paraffine. 

For  cotton  covered  cable  the  butt 
should  be  wrapped  with  waxed  twine  for 
y2  inch  over  the  strippers,  starting  at  the 
end  of  the  outer  covering.  The  twine 
should  be  wrapped  back  on  itself  and  ex- 
tended a  distance  of  Yi  inch  back  o\  the 
starting  point.  One  end  of  the  twine 
should  be  pulled  in  under  the  wrapping 
and  the  other  or  long  end  should  be  used 
for  sewing  the  form.  After  cables  have 
been  formed  up  and  sewed  they  should 
be  shellacked  and  baked  until  all  moisture 
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Fault  Finder 

The  fault  finder  here  described  will 
give  good  service  in  testing  knob  and 
tube  work,  conduit  systems  and  fixtures, 
for  grounds,   short   circuits,   etc. 

Make  a  hardwood  box  10  by  8  by  2>y2 
inches  having  a  hinged  cover  with  latch 


FAULT   FINDEFk 


or  lock.  Purchase  a  small  induction 
coil  (one  giving  a  1-32  inch  spark  is  large 
enough),  four  binding  posts,  eleven 
ounces  of  No.  36  enameled  copper  mag- 
net wire,  a  small  battery  switch,  a  head 
receiver  and  cord  and  two  testing  termi- 
nal wires. 

The  next  step  is  to  mount  the  articles 
in  and  on  the  box.  The  two  batteries 
should  be  securely  fastened  in  the  box 
by  wrapping  them  with  strong  wire,  then 
securing  the  wire  to  the  back  of  the  box 
with  wood  screws.  The  coil  should  be 
placed  where  adjustment  will  not  be  diffi- 
cult. The  No.  36  magnet  wire  wound  on 
a  piece  of  fiber  should  provide  resistance 
for  the  receiver  and  be  connected  to  the 
apparatus  as  shown  in  the  diagram.  The 
four  binding  posts  are  installed  on  the 
box  to  serve  as  testing  and  receiver  cord 
terminals. 

In  testing  for  a  short  circuit  a  hum- 
ming sound  will  be  detected  in  the  tele- 
phone receiver.  Should  the  coil  or  wire 
being  tested  be  of  higher  resistance  than 
the  resistance  in  series  with  the  receiver 
the  apparatus  will  prove  useless.  If  the 
lest  is  being  made  for  an  open,  the  rule 
should  be  reversed;  that  is,  the  noise  in 
the  receivers  will  be  detected  upon  locat- 
ing the  defective  coil.  In  testing  for  a 
ground,  apply  the  rule  for  detecting  a 
short. 

By  placing  a  leather  handle  on  the  in- 


strument it  may  be  easily  carried  from 
place  to  place.  Take  care  that  it  re- 
ceives no  jars  as  this  will  make  necessary 
the  adjusting  of  the  vibrator  on  the  coil, 
but  if  a  lock  nut  is  placed  on  the  station- 
ary portion  of  the  vibrator  this  trouble 
will  be  eliminated. — P.  M.  Eames. 


Why  Shunt  Motors  Speed  Up 

Most  repair  men  are  familiar  with  the 
fact  that  a  weakened  field  or  a  decreased 
number  of  armature  coils  will  result  in 
increased  armature  speed  but  the  reason 
of  this  phenomenon  may  not  be  so  gener- 
ally known.  First  let  us  state  certain 
facts  that  are  more  or  less  self-evident, 
or  that  follow  directly  from  Ohm's  law. 
The  current  through  any  circuit  is  equal 
to  the  effective  voltage  divided  by  the 
resistance,  the  effective  voltage  being  the 
applied  voltage  less  any  opposing  voltage 
that  may  be  present.  Also  the  torque  or 
twisting  force  of  a  motor  is  proportional 
to  the  armature  current,  which  in  the  case 
of  a  motor  will  be.  the  difference  between 
the  i  line  voltage  and  the  motor  voltage 
divided  by  the  armature  resistance.  This 
last  point  will  become  clear  if  we  con- 
sider the  fact  that  the  motor  is  essentiallv 
the  same  as  a  generator  and  will  generate 
a  voltage  proportional  to  its  speed  and 
field  strength.  Therefore  the  effective 
voltage  is  not  the  line  voltage  but  the 
difference  between  it  and  this  counter 
electro-motive  force,  as  it  is  called. 

Bearing  these  facts  in  mind  let  us  con- 
sider the  probable  effect  of  a  weakened 
field.  Since  the  motor  voltage  or  coun- 
ter e.  m.  f.  depends  on  the  field  strength 
the  former  will  be  reduced  and  the  differ- 
ence between  it  and  the  line  voltage  will 
become  greater.  As  this  difference  is  the 
effective  voltage  tending  to  send  a  cur- 
rent through  the  armature  the  current 
will  be  increased  and  the  torque  will 
also  be  increased.  Thus  we  see  that 
weakening  the  field  indirectly  tends  to 
increase  the  torque  and  speed  also,  since 
increased  torque  will  naturally  cause  in- 
creased speed. 
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The  increased  speed  will  partly  com- 
pensate the  weakened  field  and  raise  the 
motor  voltage  almost  to  its  original  value, 
so  that  the  motor  will  strike  a  balance 
at  a  slightly  higher  speed  than  the  original 
one.  Since  the  motor  voltage  depends 
on  the  number  of  coils  this  same  phenom- 
enon attends  the  cutting  out  of  armature 
coils. — T.  G.  Seidell. 


Office  Bell 

In  offices  ofdoctors  and  dentists  where 
there  is  no  attendant  and  in  other  rooms 
where  the  noise  of  machinery  prevents 
the  opening  of  the  door  from  being  heard, 
a  bell  connection  as  in  the  following  de- 
scription may  be  used. 

Two  pieces  of  tin    (A)    and    (C)    are 


DOOR   CONTACT    FOR    OFFICE    BELL 

fastened  by  nails  or  screws  to  the  door 
frame  and  under  each  is  secured  the  bare 
end  of  a  bell  wire,  which  connects  as 
shown  to  a  bell  and  battery.  The  tin 
strips  may  be  an  inch  wide  and  five  or  six 
inches  long.  Brass  may  be  used  in  place 
of  tin  if  desired. 

By  shaping  the  strips  as  indicated,  the 
top  of  the  door  strikes  the  lower  tin 
closing  the  circuit  for  only  a  moment.  As 
the  door  opens  farther,  the  strips  spring 
apart  breaking  the  circuit  automatically. 
— W.  II.  Albright. 


Drying  Telephone  Cables 

During  a  recent  fire  in  a  telephone 
exchange  the  water  thrown  saturated 
the  cables  at  the  back  of  the  switchboard. 
To    dry    these    out    electric    car    heaters 


ONE  WAY  OF  DKY1NG  TELEPHONE  CABLES 

were  borrowed  from  the  car  company 
and  the  heat  generated  by  them  blown 
upon  the  cables  by  electric  fans  as  shown. 
This  was  considered  to  be  the  only 
feasible  means,  as  great  care  had  to  be 
exercised  to  prevent  the  melting  of  the 
paraffin  used  in  the  cable  insulation. 


Dining  Table  Outlets 
In  these  days  of  numerous  electrical 
cooking-  devices,  such  as  percolator^, 
toasters,  etc.,  designed  for  use  on  the 
dining  table,  it  is  often  a  question 
of  where  to  obtain  the  necessary  circuit 


ARRANGEMENT  OF   TABLE   OUTLETS 
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connection,  when  several  devices  are 
used  at  the  same  time.  Unsightly  cord 
runs  are  objectionable. 

In  one  case  convenience  was  found  in 
the  following  manner:  In  the  center  of 
the  dining  room  floor  under  the  table  a 
flush  wall  plug  receptacle  was  fitted  and 
connected  to  a  circuit  run  on  the  base- 
ment ceiling  from  the  service.  From  this 
receptacle  a  No.  14  reinforced  portable 
cord  equipped  with  a  plug  and  long 
enough  to  allow  for  the  extension  of  the 
table  was  passed  through  the  hollow  cen- 
ter leg  and  then  to  a  600  watt,  wall  socket 
located  under  the  table  edge.  Into  the 
wall  socket  was  screwed  a  three  outlet 
fixture  for  the  reception  of  the  heater 
circuit  plugs.  When  cleaning  is  done  or 
the  table  moved  the  floor  cord  and  plug 
are  pulled  out  through  a  slit  in  the  carpet. 


Hotel  Clerk's  Private  Exchange  Board 
In  a  hotel  having  a  private  branch  ex- 
change  using  direct  current   telephones, 
i.   e.,  transmitter  and  receiver  in  series, 


ascertain  the  wants  of  any  guest  who 
may  call  him  after  that  time.  He  can  see 
the  switchboard  from  his  location  and  if 
it  is  the  trunk  line  from  the  city-  ex- 
change which  is  flashing  he  throws  the 
double  pole,  double  throw  switch  shown 
and  places  himself  directly  on  the  trunk. 
Of  course  if  one  guest  desires  to  talk 
to  another  or  to  a  party  in  the  exchange 
the  clerk  must  go  and  put  up  the  con- 
nection, but  as  a  majority  of  the  calls  are 
for  ice  water  or  of  that  nature  he  saves 
many  unnecessary  steps. — Maurice  E. 
Young. 


How  Brass  for  Fixtures  is  Made 

A  young  man,  newly  employed  as  clerk 
in  the  office  of  a  brass  mill,  remarked  to 
a  fellow  clerk,  "I  see  invoices  for  the 
copper,  zinc  and  other  stuff,  but  where 
do  they  buy  the  brass  ?" 
.  While  this  may  be  an  exceptional  case, 
yet  the  general  idea  of  brass,  outside  of 
manufacturers  and  dealers  in  it,  is  rather 
vague.     The  two  most  important  prod- 


CIRCUITS   OF  THE   TELEPHONE   CLERK'S   PRIVATE   EXCHANGE   BOARD 


the  switchboard  is  located  behind  the 
cigar  counter  entirely  across  the  lobby 
from  the  clerk's  desk. 

When  the  operator  leaves  at  night  she 
turns  on  the  night  alarm  and  throws  the 
three  pole,  double  throw  switch  shown 
in  the  accompanying  diagram,  which  al- 
lows sufficient  current  to  flow  through 
the  clerk's  instrument  to  enable  him  to 


ucts  of  this  industry  are  sheet  brass  and 
tubing. 

The  brass  industry  had  its  inception 
about  a  century  ago  in  and  around 
Waterbury,  Conn.  Dame  Fashion  gave 
rise  to  the  need  of  button  shops,  for  the 
gentlemen  of  that  day  were  adorned  with 
bright  metal  buttons  on  coats  and  buckles 
on  shoes,   and  Yankee   shrewdness   and 
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energy  answered  the  demand  with  little 
mills  along  the  streams  that  abounded 
in  this  section,  for  manufacturing  them. 
And  from  that  beginning  the  value  of  the 
brass  industry's  output  has  reached  a 
total  of  $200,000,000  annually. 

Brass  is  an  alloy  of  copper  and  zinc- 
in  certain  proportions,  about  two  parts 
copper  to  one  of  zinc  being  the  alloy  most 
used  for  sheet  brass.  The  metal  is  melted 
in  crucibles  carrying  about  200  pounds. 
First,  the  copper  is  placed  in  the  cruci- 
bles ;  when  this  has  reached  a  fluid  state 
a  flux  is  added,  which  in  casting  shop 
vernacular  "cleans  the  metal."  The 
melted  copper  is  then  covered  with  a 
layer  of  charcoal,  to  prevent  oxidation, 
by  keeping  the  air  from  contact  with  the 
molten  metal — the  carbon  in  the  charcoal 
also  acting  as  a  reducing  agent.  The  zinc- 
is  next  added.  After  the  alloy  has  been 
well  puddled  it  is  poured  into  a  mould  to 
solidify.  If  the  solid  mass  shows  no  im- 
perfections it  is  sent  to  the  rolling  mill, 
annealed  in  a  furnace  in  5,000  pound  lots 
and  is  then  ready  for  the  break-down 
rolls,  two  chilled  iron  rolls  20  inches  in 
diameter  and  weighing  twelve  tons. 
Here,  to  use  a  crude  illustration  it  is 
rolled  out  as  the  pie  maker  rolls  crust. 

After  each  annealing  the  metal  is 
placed  in  a  bath  of  oil  of  vitriol  (about 
six  per  cent)  and  water  and  "pickled" 
clean,  removing  the  surface  oxidization 
which  takes  place  during  annealing.  By 
repeated  rollings  the  sheet  is  reduced  to 
whatever  gauge  is  desired,  and  after 
being  cleaned  in  sawdust  is  inspected  and 
slit  to  the  necessary  width,  and  shipped 
in  coils  of  about  80  pounds  each  to  be 
manufactured  into  the  many  forms  for 
which  brass  is  used,  such  as  lamp  bodies, 
electrical  and  gas  fixtures,  etc. 

The  tubes  used  in  chandelier  work  are 
usually  brazed  tubes,  and  are  made  from 
sheet  brass  cut  in  strips  and  formed  up 
into  tubes,  the  edges  being  brazed  to- 
gether in  a  specially  constructed  furnace. 
They  are  then  drawn  in  a  steel  die  and 
triblet  until  the  desired  diameter  and 
gauge  is  reached. — The  Fixtureman. 


Combined  Direct  and 
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ct  Fixture 


A  British  company  has  placed  upon 
the  market  a  combined  fixture  for  con- 
verting a  pendant 
lamp  with  a  shade 
into  an  indirect 
lighting  unit  when 
desired.  A  tube 
for  the  flexible 
current  conduct- 
ing cord,  a  grip 
for  holding  the 
lamp  by  its  shade 
ring  and  a  swivel 
permitting  the 
lamp  and  shade  to 
be  turned  to  any 
position  between 
an  upward  reflec- 
tion of  the  light 
and  a  direct 
downward  illumi- 
nation make  up 
the  fixture.  combination  fixture 


Tobacco  Jar  Humidor 

A  one  pound  glass  tobacco  jar  may  be 
converted  into  a  practical  humidor. 

Drill  six  or  eight  %  inch  holes  in  the 
metal  top  of  the  jar  away  from  the  cen- 


HUMIDOR   MADE   FROM    AN    INCANDESCENT    LAMP 

ter  and  in  a  circle  preferably.  \i  the 
center  cut  out  a  hole  large  enough  to 
allow  a  lamp  socket  to  be  passed  part 
way  through  as  shown.  With  the  jar 
two-thirds  full  o\  water  when  the  cover 
and  lamp  are  put  in  place  the  heat  from 
the  lamp  will  cause  evaporation. 


ELECTRICITY  THE  SILENT  SALESMAN 

Some   Helpful   Hints  on  the  use  of  Eleclric  Current  in  getting   up   Show  Window 
Displays.     The  following  schemes  have  all  been  used  with  remarkable  success 


The  "Winking  Willies" 

An  attention  attractor  that  is  as  unique 
as  it  is  ingenious  is  that  which  has  been 
installed  in  one  of  the  show  windows  of 
the  Manchester,  N.  H.,  Traction,  Light 
and  Power  company.  It  is  distinguished 
by  five  "winking  willies,"  who  succeed 
in  drawing  attention  of  a  great  many 
everv  dav  to  the  merits  of  the  various 


that    every    twelve    seconds    a    different 
article  is  connected  with  the  meter. 

The  articles  are  varied  from  time  to 
time,  but  at  the  time  the  photograph  was 
taken  they  were  electric  toasters,  elec- 
tric flatirons,  twin  glower,  luminous  radi- 
ator, percolators,  etc.  As  the  apparatus 
connects  each  article  with  the  cent-hour 
meter  the  young  man  who  has  it  in  charge 
winks  in  a  very  pronounced  manner  in  the 


■ 


THE  "WINKING  WILLIES' 


articles  which  the  commercial  department 
of  the  company  has  to  offer  for  sale. 

The  picture  accompanying  this  shows 
the  window  in  question  and  its  winkers. 
The  sign,  "When  Willy  Winks,"  the  di- 
minutive messenger  boys  and  their  flirt- 
ing oculars,  are  the  distinctive  features. 
The  Willies  are  labeled  "M.  T.  L.  &  P." 
and  each  presides  over  some  article  of 
electric  usefulness.  These  latter  are  con- 
nected with  a  Donkin  cent-hour  meter, 
so  called,  and  with  a  simple  rotary  flasher 
designed  and  built  by  the  company's  elec- 
tricians and  operated  in  such  a  manner 

12 


general  direction  of  the  article  and  simul- 
taneously, on  the  broad  dial  of  the  meter, 
appears  the  price  in  cents  per  hour  at 
both  high  and  low  rates,  the  charges  the 
traction  company  makes  for  furnishing 
the  current  to  operate  it.  The  connec- 
tions are  so  arranged  that  the  current  re- 
quired to  operate  the  winkers  does  not 
pass  through  the  meter. 

On  the  face  of  the  meter  the  low  rates, 
six  cents  per  kilowatt  hour,  are  indicated 
in  red  figures,  while  the  high  rate,  twelve 
cents,  is  shown  in  black.  Attention  is 
called   to   the    fact,   by   means   of    signs, 
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that  the  greater  number  of  Manchester 
residences  are  drawing  current  at  the 
low  rate. 


Barber  Pole  as  a  Lamp  Post 

A.  Springfield   (111.)  barber  utilizes  his 

barber  pole  as  a  pillar  to  support  a  light 

to  illuminate  the  sidewalk  in  front  of  his 

shop.    The  pole  is  set  on  the  outer  edge 


COMBINED  BARBER   POLE  AND  LAMP  POST 

of  the  walk  and  is  surmounted  by  a  large 
ground  glass  globe  covering  an  ordinary 
incandescent  lamp.  Wires  are  run  up  the 
center  of  the  post  from  the  basement 
lighting  circuit. 


Double  Appeal  for  Customers 

An  Enid,  Okla.,  restaurant  man  whose 
place  of  business  is  close  to  the  railroad 
station  uses  electricity  in  two  ways  upon 
the  outside  to  call  the  attention  of  trav- 
elers. Even  a  blind  man  can  find  the 
place  unassisted. 

Directly  underneath  and  on  the  same 
pole  that  supports  the  illuminated  sign 
"EAT,"  is  installed  a  bell  of  gong  like 
proportions.  Upon  the  arrival  of  a 
train  the  bell  circuit  is  closed  with  the 


RESTAURANT   ADVERTISING 

result  that  there  are  few  who  do  not 
know  that  the  restaurateur  is  ready  to 
supply  internal  needs. 


Advertising  in  Waste  Space 

In  the  majority  of  cases  there  is  an 
unused  space  of  eighteen  to  24  inches  be- 
neath the  usual  store  window.  A  Spring- 
field merchant  made  advertising  space 
out  of  this  by  substituting  a  translucent 
glass  panel  for  the  wooden  one.  With 
his  name  and  wares  printed  thereon  and 
three  incandescent  lamps  tapped  off  the 
basement  circuit  placed  behind,  he  had  a 
cheap  but  very  effective  sign  well  within 
the  range  of  vision  of  pedestrians. 


A  GOOD  PLACE   FOR   AN    ELECT1C  SIGN 


Electrical  Securities 

By  "CONTANGO" 

It  is  the  intention  in  this  article  to  give  public  utility  situation  in  the  ever  grow- 
additional  illustrations  of  companies,  the  ing     demands     of     an     ever     increasing- 
stock   and   bonds   of   which,   one   or   the  population, 
other,  are  well  worth  your  consideration  Capitalization 
and  whose  statements  bring  out  particular  Bonds,    Thirty-year   5% 

points  mentioned  in  former  articles.  Collateral  Trust $   839,000  $20,000,000 

Preferred  Stock,  6%  Cu- 
^  T  T  „  mutative 3,914,000     20,000,000 

American  Public  Ltilities  Company.     Common  Stock 2,995,000    20,000,000 

This  company  is  under  the  active  man-  A     conservative     estimate,     based     on 

agement  of  Kelsey,  Brewer  and  Company,  previous      earnings      and      a      thorough 

engineers,  and  operators  of  public  utility  knowledge    of    the    communities    served 

properties.   Grand   Rapids,   Michigan.    It  and     the     operating     conditions     under 

controls    through    stock    ownership    the  which  the  service  is  rendered,  indicates 

Earnings 

Gross  earnings  of  all  Properties $2,192,453.31 

Operating  Expenses,  including  Taxes  and  Insurance $1,140,075.72 

Interest  on  Underlying  Securities 528,475.00        1,668,550.72 

Earnings  accruing  to  American  Public  Utilities  Co 523,902.59 

Earnings  Derived  from  Working  Capital 48,000.00 

Gross  Earnings  American  Public  Utilities  Co 571,902.59 

Deduct  Interest  on  $S39,000  Collateral  Trust  Bonds 41,950.00 

5*?9  Q5'">  51) 

Deduct  6%  Dividend  on  Preferred  Stock 234,840.00 

Earnings  on  Common  Stock  less  $75,000  thereof  held  by  Trustee  for  future  Corporate 

purposes ' 295,112.59 

Per  cent  Earnings  on  Common  Stock 10.1% 

following    subsidiary    companies :    Mer-  the    following   earnings    for   the   present 

chants  Public  Utilities  Co.,  Indianapolis,  year. 

Ind. ;  Peoples  Light  &  Heat  Co.,  Indian-  The  earnings  accruing  to  the  Amer- 
apolis,  Ind. ;  Elkhart  Gas  &  Fuel  Co.,  ican  Public  Utilities  Company  are  two 
Elkhart,  Ind. ;  Valparaiso  Lighting  Co.,  and  one-quarter  times  the  amount  re- 
Valparaiso,  Ind. ;  Utah  Gas  &  Coke  Co..  quired  to  pay  six  per  cent  upon  the  corn- 
Salt  Lake  City,  LTtah ;  Boise  Gas  Light  pany's  preferred  stock.  In  a  recent  offer 
&  Coke  Co.,  Boise,  Idaho ;  Winona  Gas  of  $2,200,000  six  per  cent  cumulative 
Light  &  Coke  Co.,  Winona,  Minn. ;  Min-  preferred  stock  and  $770,000  common 
nesota-Wisconsin  Power  Corporation;  stock,  $1,000  par  value  preferred 
LaCrosse  Gas  &  Electric  Co.,  LaCrosse,  and  $350  value  common  stock  were  al- 
AVis. ;  Albion  Gas  Light  Co.,  Albion,  lotted  to  the  $1,000  subscription.  At  the 
Mich. ;  Holland  City  Gas  Co.,  Holland,  beginning  of  the  year  American  Public 
Mich.;  Jackson  Light  &  Traction  Co.,  Utilities  common  was  quoted  64  to  67l/2 
Jackson,  Miss.  The  total  population,  and  the  preferred  at  78  to  80. 
1910,  of  the  cities  served  by  this  com- 
pany is  given  as  471,451  compared  with  Republic  Railway  and  Light  Com- 
332^920  for  the  year  1900.  This  is  an  pany. 
increase  of  41  per  cent  and  very  aptly  The  Republic  Railway  and  Light  Corn- 
brings  out  the  inherent  strength  of  the  pany  was  incorporated   in  June   of   last 
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year  in  New  Jersey  and  has  acquired 
over  90  per  cent  of  the  outstanding  stocks 
of  27  minor  companies.  The  company 
operates  (under  satisfactory  franchises) 
about  150  miles  of  electric  railway  lines 
and  three  electric  light  and  power  plants, 
also  three  gas  plants.  In  all  a  population 
of  over  200,000  is  served,  the  increase  in 
this  population  since  1900  being  64  pet- 
cent. 

Capitalization 

Authorized  Issued 
Preferred     Stock,     6% 

Cumulative 10,000,000  $5,200,000 

Common  Stock 7,500,000  6,360,000 

The  Republic  Railway  and  Light  Com- 
pany has  no  bonded  indebtedness.  But 
the  subsidiaries  have  outstanding  bonds 
amounting   to    $10,148,000. 

The  subjoined  shows  the  consolidated 
statement  of  earnings  for  the  subsidiary 
companies  for  the  nine  months  of  the 
fiscal  year  ended  September  30,  1911, 
with  comparative  earnings  of  the  same 
companies  in  1910: 

Earnings- 

1911.  1910.       Increase 

Gross. $1,705,105  $1,623,172     5.05% 

Operating    Ex- 
Expenses 975,839  945,118     3.25% 

Net 729,266  678,054     7.55% 

The  surplus  earnings  over  operating 
expenses  and  interest  requirements  for 
the  three  years  ended  December  31,  1910, 
and  conservatively  estimated  figures  for 
the  following  three  years  have  been  as 
follows : 

Estimated 
Year  Surplus         Year  Surplus 

1908 $163,156         1911 $488,128 

1909 375,916         1912 562,633 

1910 445,688         1913 641,883 

Regular  six  per  cent  dividends  are 
being  paid  on  the  preferred  stock,  the 
present  earnings  averaging  one  and  one- 
half  times  the  amount  required  for  the 
preferred  dividend.  The  preferred  has 
been  quoted  at  81  to  82'L  which  gives  a 
yield  on  the  purchase  at  that  price  of 
7.29  per  cent.  The  common  is  ([noted  at 
25  to.  27. 

As  is  the  case  with  other  consolidated 
holding  and  operating  companies,  savings 


and  economics  are  expected  by  reason 
of  the  saving  in  the  cost  of  power  pro- 
duction, better  distribution  of  the  power 
load,  double  tracking  of  congested  lines, 
improvement  in  buildings,  standardization 
of  equipment,  greater  efficiency  of  em- 
ployes and  the  like. 

Commonwealth  Power,  Railway  and 
Light  Company. 

This  company  was  incorporated  in 
February,  1910,  with  no  bonded  indebt- 
edness except  such  as  remains  upon  the 
individual  properties.  Through  its  con- 
stituent companies  it  owns  and  operates, 
in  the  State  of  Michigan,  street  railway 
properties  in  Grand  Rapids,  Saginaw  and 
Bay  City,  together  with  an  interurban 
line  connecting  the  two  last  named  points 
and  having  a  total  trackage  of  121  miles  ; 
the  gas  properties  in  Jackson,  Kalamazoo, 
Pontiac,  Flint,  Saginaw  and  Bay  City : 
the  electric  light  and  power  companies  in 
Grand  Rapids,  Muskegon,  Lansing,  Kal- 
amazoo, Battle  Creek,  Jackson,  Pontiac, 
Flint,  Saginaw,  Bay  City,  Charlotte, 
Owosso,  Corunna,  Big  Rapids,  Albion, 
Cadillac  and  many  smaller  towns ;  the 
water  business  in  Cadillac. 

The  company  also  controls  valuable 
hydro-electric  plants  upon  the  Muskegon. 
Kalamazoo  and  Grand  rivers ;  undevel- 
oped waterpowers  capable  of  an  in- 
stallation capacity  of  65,000  horsepower 
on  the  An  Sable  River,  and  large  unde- 
veloped waterpowers  on  the  Muskegon 
River.  The  total  population  served  is 
about  500,000. 

Capital 

Preferred  Stock  (6%  Cumulative) 

authorized  and  issued $  6,000,000 

Common  Stock 12,000,000 

Shares  $100  par.  Preferred  dividends  payable 
February  1,  May  1,  August  1,  and  November  1. 

Figures  available  showing  the  com- 
bined earnings  of  the  Commonwealth 
Power,  Railway  and  Lighl  Company  and 
its  constituent  companies  for  the  eleven 
months  ended  November  30,  1912,  and 
the  final  estimates  for  1912  ar< 
follows : 
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Earnings  Statement 

For  eleven  months  ended  November  30,  1912, 
and  estimated  for  twelve  months  ended  Decem- 
ber 31,  1912,  with  the  percent  increase  over 
corresponding  eleven  and  twelve  months  of  pre- 
ceding year,  respectively: 

11  Months  12  Months  (est.) 

Per  Cent  Per  Cent 

Increase  Increase 

Gross  Earnings £5,739,477.26     15.50    S6.289.99S.35      15.  IS 

Operating  Expends  3.1124,405.78     16.33       3,311,916.02      15.61 

Net  Earnings 2,715,071.48    14.60      2,978,082.33      14.72 

Fixed  Charges  (see 

note) 1,688,232.60     19.67      4,827,409.30      19.44 

Net  Profits 1,026,838.88      7.13      1,150,673.03        7.94 

Dividend  Preferred 

Stock 330,000.00       . .  .  360,000.00 

Balance:  Avail- 
able for  replace- 
ments and  divi- 
dends on  Com- 
mon Stock 696,838.88      10.88         790,673.03      12.00 

NoTE.-Fixed  charges  include  dividends  on  outstanding 
preferred  stocks  of  constituent  companies  in  addition  to 
taxes  and  interest. 

The  final  estimated  figures  for  1912 
are  well  within  the  results  shown  the 
year  previous.  The  preferred  stock  was 
quoted  at  89  to  90  at  the  close  of  1912 
which  shows  a  yield  of  6.59  per  cent. 
The  common  stock  is  quoted  at  67  to  68. 

It  may  be  mentioned  here  that  the 
president  of  this  company  is  Anton  G. 
Hodenpyl  of  Hodenpyl,  Walbridge  and 
Company,  the  New  York  bankers.  Mr. 
Hodenpyl  was  formerly  secretary  of  the 
Michigan  Trust  Company  of  Grand 
Rapids,  Michigan  and  is  decidedly 
familiar  with  conditions  in  the  territory 
served. 

Eastern    Pennsylvania    Power    Com- 
pany 
The      Eastern      Pennsylvania      Power 
Company   does  all  the   commercial   elec- 
tric   light    and    power    business    in    and 


about  Easton  and  Bangor,  Pa.,  and 
Philipsburg  and  Dover,  N.  J.,  serving  a 
population  of  about  92,000.  Through 
ownership  of  all  the  capital  stock,  the 
Easton  Pennsylvania  Power  Company 
controls  the  Easton  Gas  Works  which 
does  all  the  gas  business  of  Easton  and 
Philipsburg. 

Capital 
Capital     Stock:     (Shares 

$100  par)  Au-  Out-  * 

Preferred,     7%     cu-         thorized      standing 

mulative $1,000,000  $    550,000 

Common 3,500,000     2,900,000 

Funded  Debt: 

First     and     Refunding 
Mortgage    5's,     due 

1939 :  .     4,000,000     1,880,000 

Easton  Power  Com- 
pany 5's,  due  1940.  .  120,000  120,000 
Bernards  Electric  Com- 
pany 5's,  due  1971 .  .  125,000  125,000 
Five  Year  6%  Notes 
due  1917,  secured  by 
Mortgage 1,500,000     1,000,000 

The  issue  of  five  year  six  per  cent 
notes  is  a  direct  obligation  of  the  East- 
ern Pennsylvania  Power  Company  and 
is  secured  by  a  joint  mortgage  of  the 
Eastern  Pennsylvania  Power  Company 
and  the  Easton  Gas  Works  upon  all  the 
electric  lighting  and  power  and  gas 
properties  of  these  companies  in  the  State 
of  Pennsylvania  and  further  secured  by 
$140,000  mortgage  bonds  on  the  gas 
properties  in  New  Jersey. 

H.  M.  Byllesby  and  Company,  consult- 
ing engineers,  estimated  that  on  Decem- 
ber 31,  1912,  the  company  would  be  on  an 
annual  net  earning  basis  of  over  $320,000. 


Earnings 

1910  *  1911 

Gross  Earnings,  from  all  sources .  , $472,394.65       $519,726.61 

Operating  Expenses,  including  taxes,  maintenance,  rentals,  and  interest 

on  Bernard's  Electric  5's 287,366.24         314,066.64 

Net  Earnings $185,028.41      $205,659.97 

Add  saving  that  will  be  effected  in  operating  expenses  through  con- 
solidation (report  of  H.  M.  Byllesby  &  Co.) 44,000.00 

Total  Net  Earnings $249,659.97 

Interest  Deductions: 

Bonds,  $2,000,000  at  5% • 100,000.00 

Surplus , $149,000.00 

5- Year  6%  Construction  and  Purchase  Monev  Notes 

$1,000,000  at  6% 60,000.00 

Surplus $  89,000.00 
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List   of  Selected   Bonds  showing  Income  Yield 

Under  the  above  heading,  from  month  That  is,  a  year's  interest  on  the  bond  is 
to  month,  a  list  of  carefully  selected  se-  $60.  If  it  is  bought  for  $980,  the  income 
curities  will  be  given  showing  the  ap-  will  be  $60-^-980=6.1  per  cent.  Cor  re- 
proximate  income  yield.  In  this  connec-  spondingly,  if  the  bond  is  bought  above 
tion  it  is  to  be  remembered  that  the  in-  par,  say  102,  the  income  yield  in  that 
come  yield  depends  upon  the  price  that  is  case  will  be  $60-^1020=5.88  per  cent, 
paid  for  the  bond,  and,  as  in  the  case  of  In  compiling  the  list  below,  the  iri- 
commodities,  bond  prices  fluctuate  ac-  come  yields  given  are  perforce  those 
cording  to  the  laws  of  supply  and  de-  determined  by  the  market  prices  of  the 
mand  and  to  the  quality  or  worth  of  bonds  at  the  time  of  writing,  which  is 
the  security  in  the  opinion  of  the  buying  somewhat  earlier  than  the  date  at  which 
public.  For  instance,  if  a  bond  of  a  face  the  magazine  reaches  its  readers.  But  as 
value  of  $1,000  and  paying  six  per  cent  the  market  price  on  stable  securities 
interest  can  be  bought  in  the  market  at  such  as  these  fluctuates  very  little  the 
98,  or,  in  other  words,  for  $980,  the  in-  table  is  sufficiently  accurate  to  enable 
come  yield  to  the  purchaser  will  not  be  the  prospective  purchaser  to  make  his 
six  per  cent  but  a  little  over  6.1  per  cent,  selection  intelligently. 

Bonds  to  Yield  4.50%  to  5% 

California  Gas  and  Electric  Company,  San  Francisco,  Cal.    General  mortgage  and  collateral 

trust  5%  bonds.     Mature  1933.     ($1,000.)  Yield  about  4 .  78 

Cleveland   Electric    Illuminating    Co.,    Cleveland,    Ohio.      First    and   refunding   5%   bonds. 

Mature  1939.     ($500.)  Yield  about  4. So 

Commonwealth  Edison  Company,  Chicago,  111.     First  mortgage  5%  bonds.     Mature  1943. 

($1,000.)  "'  Yield  about  4.90 

Edison  Electric  Illuminating  Co.,  Brooklvn,  N.  Y.     Consolidated  59c  bonds.     Mature  1995. 

($1,000.)  Yield  about  4.50 

Kdison  Electric  Co.,  Los  Angeles,  Cal.     First  and  refunding  gold  5f ',  bonds.     Mature  1922. 

Yield  about    1.75 
Milwaukee  Light,  Heat  &  Traction  Co.,  Milwaukee,  Wis.     First  mortgage  5%  gold  bonds. 

Mature  1929.     ($1,000.)  Yield  about  4.80 

Milwaukee  Electric  Railway  &  Light  Co.,  Milwaukee,  Wis.     Refunding  and  extension  gold 

±Y2%  bonds.     Mature  1931.     ($1,000.)  Yield  about  4.95 

Minneapolis  General  Electric  Co.,   Minneapolis,   Minn.     First  5%  bonds.     Mature  1934. 

($1,000.)  Yield  about    1   85 

Muskogee  Gas  &  Electric  Co.,  Muskogee,  Okla.     First  and  refunding  gold  5%  bonds.    Mature 

1926.     ($1,000.)  Yield  about  4.90 

New  York  Gas  &  Electric  Light,  Heat  &  Power  Co.,  New  York  City.     First  mortgage  V  , 

bonds.     Mature  1948.     ($1,000.)  Yield  about  4.90 

Pacific  Elec.  Ry.  Co.,  Los  Angeles,  Cal.     First  gold  5%  bonds.     Mature  1942.     ($1,000.) 

Yield  about    4.75 
Portland  General  Electric  Co.,  Portland,  Ore.     First  gold  5%  bonds.     Mature  1935.     ($1,000.) 

Yield  about  4.S5 
Rochester  Railway  &  Light  Co.,  Rochester,  N.  Y.  Consolidated  mortgage  gold  5%  bonds. 

Mature  1954.     ($500.)  Yield  aboul    L90 

Scranton  Electric  Co.,  Scranton,  Pa.     First  and  refunding  gold  5%  bonds.     Mature  1937. 

($1,000.)  Yield  about    1   78 

Washington  Water  Power  Co.,  Spokane,  Wash.     First  and  refunding  gold  .">' ,'  bonds.      Mature 

1959.     ($1,000.)  Yield  aboul    L90 

Union  Electric  Light  &  Power  Co.,  St.  Louis,  Mo.     First  mortgage  gold  5'  |   bonds.     Mature 

1932.     ($1,000.)  Yield  about    I  85 

Bonds  to  Yield  5%  to  5. 50% 

Asheville  Power  and  Light  Co.,  Asheville,  N.  C.  Gold  5%  bonds.     Mature  1942.     ($1,000.) 

Yield  about  5.20 
Buffalo  General   Electric   Co.,    Buffalo,    N.   Y.     First   mortgage   .V,    bonds.     Mature    1939. 

($100.)  Yield  about  5  00 

Buffalo  &  Niagara  Falls  Elec.  Light  &  Power  Co.,  Buffalo,  X.  Y.     lust  ,V  ,   bonds.     Mature 

1942.     ($500.)  Yield  about  5  00 

t 
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Burlington  Railway  &  Light  Co.,  Burlington,  Vt.     First  5%  bonds.     Mature  1932.     ($1,000.) 

Yield  about  5 .  30 
California  Gas  &  Electric  Corporation,  San  Francisco,  Cal.     Unifying  and  refunding  gold  5% 

bonds.     Mature  1937.     ($1,000.)  Yield  about  5.25 

Colorado  Springs  Light,  Heat  &  Power  Co.,  Colorado  Springs,  Colo.     First  and  refunding 

gold  5%  bonds.     Mature  1919.     ($100.)  Yield  about  5 .  10 

Danville  Street  Railway  &  Light  Co.,  Danville,  111.     Refunding  mortgage  gold  5  bonds%. 

Mature  1925.     ($1,000.)  Yield  about  5 . 00 

Denver  City  Tramway  Co.,   Denver,   Colo.     First  consolidated  gold  5%  bonds.     Mature 

1933.  Yield  about  5 .  00 

Denver  Gas  &  Electric  Co.,  Denver,  Colo.     General  (now  first)  mortgage  5%  sinking  fund 

gold  bonds.     Mature  1949..    ($100.)  Yield  about  5 .  00 

Eastern  Pennsylvania  Power  Co.,  Easton,  Pa.      First  and  refunding  gold  5%  bonds.      Mature 

1939.     ($500.)  Yield  about  5.25 

Illinois  Northern  Utilities  Co.,  Chicago,  111.     First  and  refunding  5%  gold  bonds.     Mature 

1957.     ($1,000.)  Yield  about  5.30 

Indiana  Railways  &  Light  Co.,  Indianapolis,  Ind.     First  and  refunding  5%  bonds.     Mature 

1943.     ($500.)  Yield  about  5.40 

Kankakee  Gas  &  Elec.  Co.,  Kankakee,  111.     First  and  refunding  mortgage  5%  sinking  fund 

gold  bonds.     Mature  1930.     ($100.)  Yield  about  5 .  10 

Los  Angeles  Gas  &  Electric  Corp.,  Los  Angeles,  Cal.     First  and  refunding  gold  5%  bonds. 

Mature  1939.     ($1,000.)  Yield  about  5.07 

Niagara  Falls  Power  Co.,  Niagara  Falls,  N.  Y.     First  Mortgage  5%  bonds.     Mature  1932. 

($500.)  Yield  about  5.00 

Northern  California  Power  Co.,  San  Francisco,  Cal.  Refunding  and  consolidated  gold  5% 

bonds.     Mature  1948.     ($1,000.)  Yield  about  5.34 

Oklahoma  Railway  Co.,  Oklahoma  City,  Okla.     First  and  refunding  gold  5%  bonds.     Mature 

1941.     ($1,000.)  Yield  about  5.37 

Oklahoma  Gas  &  Electric  Co.,  Oklahoma  City,  Okla.     First  gold  5%  bonds.     Mature  1929. 

($1,000.)  Yield  about  5.07 

Pacific  Light  &  Power  Corp.,  Los  Angeles,  Cal.     Collateral  trust  6%  bonds.     Mature  1915. 

($1,000.)  Yield  about  5.25 

Pacific  Light  &  Power  Corp.,  Los  Angeles,  Cal.     First  and  refunding  mortgage  5%  sinking 

fund  gold  bonds.     Mature  1951.     ($1,000.)  Yield  about  5.45 

Pacific  Light  &  Power  Corp.,  Los  Angeles,  Cal.     First  gold  5%  bonds.     Mature  1942.     ($1,000.) 

Yield  about  5.00 
Pacific  Power  &  Light  Co.,  New  York  City.     First  and  refunding  (now  first)  5%  bonds.- 

Mature  1930.     ($1,000.)  Yield  about  5.44 

Port  Huron  Light  &  Power  Co.,  Port  Huron,  Mich.     First  mortgage  gold  5%  bonds.     Mature 

1921.     ($1,000.)  Yield  about  5.00 

Portland  Electric  Co.,  Portland  Me.,     First  mortgage  5%  bonds.     Mature  1926.    '($1,000.) 

Yield  about  5.00 
Portland  Gas  &  Coke  Co.,  Portland,  Ore.     First  and  refunding  5%  bonds.     Mature  1940. 

($1,000.)  Yield  about  5.05 

Portland  Ry.,  Light  &  Power  Co.,  Portland,  Ore.     First  and  refunding  mortgage  5%  sinking 

fund  gold  bonds.     Mature  1942.     ($100.)  Yield  about  5 .  25 

Portsmouth  (N.  H.)  Gas  Company.     Portsmouth,   N.  H.     Refunding   (now  first)  5%  gold 

bonds.     Mature  1931.     ($500.)  -  Yield  about  5 .  05 

Public  Service  Company  of  Northern   Illinois,  Chicago,  111.     First   and  refunding  gold  5% 

bonds.     Mature  1956.     ($1,000.)  Yield  about  5 .  13 


Buying  Stocks  and  Bonds  on  the  Installment  Plan 

Most  of  the  Stock  Exchange  brokers  On  a  $1,000  bond  that  is  considered 

or  investment  bankers  who  have  adopted  speculative,  $200. 

the  partial  payment  plan  for  the  purchase  On  stocks  selling  at  $150  or  upwards, 

of  securities  for  customers  using  the  in-  one-third  to  one-half  the  full  amount  of 

stallment  plan,  follow  much  the  same  sys-  the  purchase  price. 

tern.     When  the  intending  buyer  wishes  On  stocks  selling  at  $50  to  $100,  $20 

to  buy  on  the  installment  or  part  pay-  per  $100  share. 

ment  method  he  is  required  to  pay  as  fol-  On  stocks  selling  below  $50  per  share, 

lows:  $15  per  share. 

On  a  $1,000  high  grade  bond,  $100.  If  a  would-be  purchaser  of  ten  shares 
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of  say  Union  Pacific  wished  to  buy  stock 
on  the  partial  payment  plan,  an  initial 
cash  payment  of  $500  would  be  required. 
The  balance  on  all  stock  bought  this  way 
would  have  to  be  paid  for  in  regular 
monthly  payments,  usually  $3  to  $5  per 
month  for  each  share  of  the  stock  so  pur- 
chased. 

The  buyer  of  the  ten  Union  Pacific 
shares  would  pay  $30  to  $50  per  month 
and  if  he  bought  at  $175  per  share,  for 
10  shares,  and  paid  $500 
down,  the  balance  due 
would  be  $1,250.  This  if 
paid  off  at  the  rate  of 
$50  monthly  would  be 
all  paid  for  in  two  years 
and  one  month.  The 
dividends  on  the  stock 
would  meet  the  interest 
payments,  and  perhaps  a 
little  more  so  that  the 
stock  would  be  free  and 
clear  at  the  end  of  the 
period  named. 

Altogether  the  buying 
of  stocks  and  bonds  by 
paying  part  of  the  pur- 
chase price  down  and  the 
balance  in  one.  two  or 
three  years  or  longer,  is 
much  the  same  as  paying 
for  a  house  in  install- 
ments. 

When  considering  the  price  of  bonds 
it  must  not  be  forgotten  that  if  the  owner 
of  bonds  has  reason  to  think  that  they, 
having  advanced  in  price  from  the  figure 
he  originally  gave  for  them,  have  reached 
as  high  as  they  are  likely  to  go  it  will  be 
the  part  of  wisdom  on  his  part  to  dispose 
of  them  at  the  profit  and  then  reinvest 
his  money  in  lower  priced  bonds,  per- 
haps of  later  issue  and  on  newer  proposi- 
tions, that  are  equally  well  secured  and 
just  as  safe. 

By  following  this  plan  he  will  be  get- 
ting a  better  income  or  yield  from  them 
with,  at  the  same  time,  the  prospect  of 
enhancement  in  the  value  of  his  property 
through  an  advance  in  their  price. 


Unique  Lamp  Exhibit 

One  of  the  interesting  exhibits  at  the 
recent  Electrical  Exposition  in  Xew 
York,  was  that  of  the  General  Electric 
Company  showing  a  collection  of  the 
various  substances  used  by  Edison  in  his 
search  for  a  satisfactory  filament.  An- 
other collection  shown  in  the  illustration, 
showed  the  development  of  the  lamp 
itself,   from  those  of   1880  to  the   high 
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efficiency  lamp  in  use  at  the  present  day. 
Among  the  lamps  there  was  the  old 
hand  made  bull),  with  the  bamboo  fila- 
ment, in  which  the  vacuum  was  pro- 
duced with  a  hand  pump,  and  others  of 
the  early  '80's  with  their  wooden  or 
plaster  bases.  Then  were  shown  the 
various  lamps  that  had  been  manufac- 
tured during  the  past  30  years;  among 
them  the  gem,  the  tantalum,  the  pressed 
tungsten  filament  ami  the  latesl  type  (^ 
drawn  wire  .Mazda.  In  18S1  only  30,000 
lamps  were  manufactured  while  in  1910 
the  output  was  80,000,000.  The  lamps 
of  30  years  ago  consumed  4.66  watts  per 
candlepower  as  compared  with  the  1.1" 
watts  consumed  hy  the  latest  type  of 
tungsten. 


SCIENCE   EXTRACTS   FROM   FOREIGN 
JOURNALS 


London     Railway     Electrification. — 

The  London  and  Northwestern  railway  as 
well  as  other  railroad  lines  which  are  so 
extensively  used  in  the  suburbs  of  London 
are  now  to  be  equipped  for  running  elec- 
tric trains.  This  is  a  very  extensive  un- 
dertaking, and  for  the  lines  owned  by  one 
company  alone  the  length  of  railroad  to 
be  fitted  out  for  electric  operating  is 
about  80  miles.  Passengers  will  now  be 
able  to  travel  between  the  city  and  sub- 
urbs under  much  better  conditions  than 
before,  and  it,  has  long  been  desired 
to  replace  the  steam  trains  by  elec- 
tric trains.  Direct  current  on  the  600 
volt  third  rail  system  is  to  be  used  here, 
and  the  plans  call  for  a  power  station  of 
large  size  which  will  cover  a  seventeen 
acre  site  near  the  electric  line  and  will  be 
laid  out  so  that  it  can  be  readily  increased 
in  the  future.  Steam  turbines  will  be 
mounted  in  the  station  and  they  will  sup- 
ply high  voltage  current  upon  a  power 
line  which  runs  to  a  number  of  sub- 
stations located  along  the  railroad  line  so 
as  to  be  able  to  supply  this  latter.  Each  of 
the  electric  cars  will  carry  four  motors 
and  the  trains  will  be  made  up  of  motor 
cars  and  trailers. — The  Electrician,  Lon- 
don. 

Palace  of  Xight  at  Ghent.— The  Pal- 
ace of  Light  is  to  be  one  of  the  original 
features  of  the  Ghent  Exposition  of  1913. 
What  is  desired  is  to  have  the  electrical 
exhibits  laid  out  so  that  they  will  be  dis- 
played with  a  better  effect  than  has  usu- 
ally been  done  at  exhibitions.  In  fact 
the  exhibits  are  rarely  open  at  night,  and 
during  the  day  the  lighting  effects  are  not 
well  brought  out,  seeing  that  daylight  in- 
terferes with  this.  The  new  plans  are 
quite  original,  and  call  for  a  vast  space 
which  is  to  be  entirely  closed,  so  that  it  is 
dark  even  during  the  day.  But  night  will 
be  turned  into  day  by  the  brilliant  arc 
lights,    also    incandescent    and    mercury 


vapor  lamps,  as  well  as  the  new  Moore 
tubes  and  neon  tubes  which  will  be  placed 
all  around  the  hall.  A  very  attractive  effect 
is  given  by  Geissler  tubes  of  many  hues 
which  will  be  set  in  constant  movement 
by  electric  motors.— L'Electricien,  Paris. 

Ordnance  Manufacturing  in  Rus- 
sia.— A  large  part  of  the  ordnance 
the  Russian  army  and  navy  is  made  at 
the  large  works  of  Motovilika,  in  the 
Perm  district  and  within  a  recent  date 
the  works  is  engaged  in  putting  in  quite 
a  number  of  electric  motors  so  as  to  take 
the  place  of  steam  engines.  To  run  the 
motors  there  is  erected  a  good  sized  elec- 
trie  plant  with  300  horsepower  steam 
engines  and  dynamos  and  also  a  400  horse- 
power Diesel  oil  engine  set  working  on 
crude  oil  from  the  Russian  wells.  Be- 
sides, there  will  soon  be  installed  a  1,200 
horsepower  Brown-Boveri  steam  turbine 
group  of  Swiss  make.  Throughout  the 
shops  are  motors  to  the  number  of  2,450 
at  the  present  time,  also  eighteen  traveling 
electric  cranes  of  fifteen  to  90  tons 
lift.  The  extensive  shops  are  lighted  by 
6,450  incandescent  lamps  and  100  arcs. 
In  the  foundry  is  now  running  an  electric 
furnace  of  considerable  size  which  is 
proving  very  useful  for  this  kind  of  work. 
The  nickel  plating  shop  is  laid  out  on  a 
large  scale,  and  here  are  plated  25,000 
projectiles  a  month. — Revue  Ele,ctrique, 
Paris. 

Low  Aerials  for  Wireless. — M.  E. 
Rothe  finds  that  he  can  receive  wireless 
messages  from  quite  a  long  distance  by 
the  use  of  an  aerial  wire  running  along  not 
far  from  the  ground,  so  that  this  will  be 
easier  to  mount  than  upon  a  pole.  For 
instance  at  Nancy  in  the  east  of  France 
he  picked  up  signals  from  the  Eiffel 
Tower  and  also  from  several  German 
posts,  with  an  80  foot  wire  stretched  at 
less  than  eight  feet  from  the  ground.    In 
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later  experiments  at  St.  Die,  he  used  a 
copper  wire  run  along  on  small  stakes 
six  inches  high,  the  wire  being  attached 
without  care  as  to  having  it  insulated, 
and  it  even  touched  the  grass  at  times. 
The  shortest  length  he  used  was  50-  feet 
and  the  wire  was  connected  to  buried 
water  piping,  using  a  self  induction  coil 
between.  With  a  detector  telephone  and 
battery  set,  he  could  easily  hear  the  Eiffel 
Tower  signals.  The  garden  in  this  case 
is  entirely  surrounded  by  an  iron  fence 
more  than  three  feet  high,  but  this  did 
not  appear  to  have  a  bad  effect. — Journal 
Academic  des  Sciences,  Paris. 

Bearded  Grain  Draws  Electricity 
from  the  Air. — Prof.  Lemstrom,  of  the 
Helsjngfors  University,  shows  that 
bearded  grain  such  as  wheat  acts  in  a 
hitherto  unexpected  way  in  order  to  draw 
in  electricity  from  the  air,  and  thus  it 
serves  as  a  veritable  lightning  rod.  This 
produces  a  pronounced  beneficent  effect 
upon  the  wheat  plant,  seeing  that  the 
grain,  at  least  and  no  doubt  the  other 
parts  of  the  plant,  are  constantly  in  a 
a  bath  of  electricity,  and  it  is  now  well 
known  that  this  acts  to  further  the  growth 
of  plants  to  quite  a  considerable  extent. 
Thus  the  yield  of  grain  or  vegetables  is 
found  to  increase,  according  to  experi- 
ments which  have  been  made  in  various 
places.  In  Europe,  farmers  have  hitherto 
preferred  wheat  which  is  not  of  the 
bearded  variety  for  various  reasons,  al- 
though the  latter  is  hardier  in  growth 
and  produces  more  grain,  as  is  well 
known.  Now  Prof.  .Lemstrom  seems  to 
prove  that  this  superiority  is  due  to  the 
electric  currents  from  the  atmosphere. 
This  is  another  point  to  be  added  to  the 
knowledge  we  are  now  gaining  on  the 
subject  of  "electro-cultivation,"  as  it  is 
called. — La  Nature,  Paris. 

Radium  and  Plant  Growth. — Tt  has 
already  been  observed  that  radium  has 
the  effect  of  increasing  the  growth  of 
plants,  and  the  new  experiments  made  by 
J.   Stoklasa   throw   new   light   upon   this 


interesting  field  of  study.  Other  workers 
used  radium  minerals  or  salts,  but  he 
makes  use  of  the  radium  bearing  min- 
eral waters  of  Joachimsthal,  taking  the 
water  directly  from  the  springs  each  day 
and  before  it  loses  its  effect.  He  show-. 
that  when  grains  are  placed  in  this  water, 
they  grow  at  a  surprisingly  rapid  rate; 
for  instance,  using  barley  grains,  at  eight 
days'  growth  the  results  were  quite 
striking,  for  the  roots  were  two  inches 
long  and  the  stalk  three  inches,  while  in 
ordinary  water  the  roots  showed  but  a 
quarter  of  an  inch  and  the  stalk  only 
half  an  inch.  Other  plants  gave  equally 
good  results.  Grain  also  sprouts  much 
quicker,  as  for  instance  it  took  only  24  to 
36  hours  for  it  to  sprout  when  in  the 
radium  water  and  as  long  as  56  to  120 
hours  otherwise.  Other  equally  sur- 
prising results  come  from  the  weight  of 
the  plants.-  After  40  days'  growth,  the 
weight  for  ten  stalks  of  the  same  plant 
was  over  four  times  as  much  by  the 
radium  treatment. — Journal  Academic 
des  Sciences,  Paris. 

New  Telegraph  Recorder. — At  the  re- 
cent exhibition  of  new  apparatus  held  in 
London  by  the  Physical  Society,  Mr.  S. 
G.  Brown  spoke  of  a  new  recorder  for  re- 
ceiving telegraph  messages  over  long 
lines  and  especially  ocean  cables.  The 
current  is  very  weak  in  such  cases,  and 
the  signals  are  usually  received  in  the 
siphon  recorder,  as  the  current  is  not 
strong'  enough  to  work  another  kind  (if 
device.  Mr.  Brown  magnifies  the  cur- 
rent by  the  use  of  a  new  relay  of  his 
design.  As  usual,  the  current  comes  into 
a  suspended  coil  which  swings  under  the 
action  of  the  current,  but  instead  of  using 
the  siphon  [or  ink  signal  record  on  the  cud 
of  the  arm  attached  to  the  coil,  he  uses  a 
very  ingenious  method  which  consists 
of  a  pair  of  niinaturo  thermo-electric 
couples  mounted  on  the  arm.  The  two 
couples  lie  midway  between  two  small 
spirit  lamps,  so  that  when  the  coil  is  nol 
working,  the  ends  of  the  thermo-couple- 
arc  equally  heated.     When  the  coil  move- 
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one  of  the  couples  comes  nearer  the 
flame,  and  these  are  now  unequally  heated 
so  as  to  give  rise  to  a  current.  *  What  is 
remarkable  is  that  this  current  is  nearly 
30  times  as  great  as  the  telegraph  cur- 
rent, so  that  it  can  be  used  to  work  other 
recording  devices  for  the  signals. — The 
Electrician,  London. 

Sending  Colored  Phqtograhps  Over 
the  Wire. — A  scheme  for  sending  photo- 
graphs over  the  wire  in  their  natural 
colors  is  devised  by  an  Italian  engineer, 
Q.  Marino.  As  the  apparatus  is  not  made 
as  yet,  it  is  too  soon  to  say  whether  it 
will  work  in  practice,  but  the  idea  appears 
to  be  an  attractive  one,  at  any  rate.  Each 
point  on  the  original  color  photograph, 
or  even  a  natural  object,  is  made  to  pass 
before  an  opening  so  that  the  light  from 
this  point  is  decomposed  by  a  prism  into 
the  seven  colors,  in  the  case  of  white  light, 
or  into  a  less  number.  Each  color  falls 
on  a  separate  selenium  cell  whose  office 
is.  to  send  current  over  the  line  so  that 
the  cell  having,  for  instance,  red  light  up- 
on it,  will  produce  red  at  the  other  end. 
This  is  done  by  having  the  cells  send  a 
vibratory  current  which  is  tuned  so  as  to 
work  with  tuned  Poulsen  arc  lights  at  the 
receiving  end.  Without  going  into  de- 
tails, the  selenium  cell  sends  current  in 
such  way  that  the  corresponding  arc  light 
operates  and  throws  light  through  a  red 
screen  on  to  an  autochrome  photographic 
plate.  Thus  the  red  color  spot  at  the 
sending  end  gives  a  red  light  spot  at  the 
receiving  end  and  so  on  for  all  the  dif- 
ferent colors  of  the  photograph. — Genie 
Civil,  Paris. 

Keeping  Tab  on  an  Eledric  Wagon 

A  convenient  application  of  recording 
watt-hour  meters  is  made  in  the  electric 
wagon  service  of  the  Lowell,  Mass., 
Electric  Light  Corporation,  which  is  one 
of  the  most  carefully  handled  services  of 
its  kind  in  New  England.  The  power 
wagons  shown  are  equipped  with  a  San- 
gamo  watt-hour  meter  calibrated  be- 
tween 60  and  115  volts,  in  addition  to  an 


ampere-hour  meter,  and  by  these  instru- 
ments the  company  keeps  a  close  record 
of  the  energy  consumption  o-f  the  ma- 
chine in  various  classes  of  service,  as 
well  as  the  condition  of  the  battery  with 
respect  to  charge  and  discharge.  The 
meters  are  mounted  on  the  dashboard 
directly  in  front  of  the  driver's  steering 
wheel. 


NEW    BOOKS 

Lessons  in  Wireless  Telegraphy.     By  Cole 
and    Morgan.     Newark,    N.    J.:     Cole    and 
Morgan.     1912.     62  pages  with  59  illustra- 
tions.    Price,  25  cents. 
There  are  30  lessons,  arranged  as  far 
as  possible  in  logical  sequence,  giving  a 
systematic  elementary  course  in  the  prin- 
ciples of  wireless  telegraph  apparatus  and 
the  electrical  laws  upon  which  it  depends. 


Wireless  Telegraphy  and  Telephony  Simply 
Explained.  By  Alfred  P.  Morgan.  New 
York:  Norman  W.  Henley  Publishing  Com- 
pany. 148  pages  with  156  illustrations.  Price, 
$1.00. 

The  book  furnishes  a  comprehensive 
explanation  in  simple  language  of  the 
theory  and  practice  of  wireless  teleg- 
raphy and  telephony  and  explains  as  far 
as  possible  the  importance  of  its  position 
today  and  the  possibilities  of  tomorrow. 

Saw  Filing  and  Management  of  Saws.    By 

Robert  Grimshaw.     New  York:     Norman  W. 

Henley  Publishing  Co.    1912.    129  pages  with 

106  illustrations.     Price,  $1.00. 

This  book  is  designed  as  a  practical 
aid  to  those  who  use  saws  for  any  pur- 
pose. While,  as  its  title  implies,  it  treats 
principally  of  saw  filing,  it  also  goes  into 
the  questions  of  gumming,  spring  setting 
and  swaging. 

Gasoline  Engine  Trouble  Chart.    By  Victor 
W.  Page.     New  York:   The  Norman  W.  Hen- 
ley Publishing  Company.    Price,  25  cents. 
A  chart  25  by  38  inches  showing  a  sec- 
tional view   of  a   typical   four  cylinder, 
four  cycle,  gasoline  engine  and  a  tabu- 
lation of  troubles,  causes,  symptoms  and 
remedies  to  aid  in  clearing  up  any  engine 
trouble. 
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Photographing  Microscopic  Objects 

Tiny  organisms  or  bits  of  mineral  have 
been  studied  up  to  now  by  placing  them 
upon  a  piece  of  glass  called  a  "slide"  and 
then  slipping  this  glass  into  a  holder  un- 
der a  microscope. 

The  electric  photomicrographic  ap- 
paratus, as  it  is  called,  changes  all  this 


APPARATUS    FOK  PHOTOGRAPHING    MICROSCOPIC 
OBJECTS 

by  taking  a  picture  of  the  slide,  using  the 
microscope  in  doing  so  and  giving  us 
an  enlarged  picture  of  what  we  see  if 
we  look  into  the  microscope  itself. 

The  device  consists  of  a  camera,  an 
ordinary  microscope  and  either  an  arc 
lamp  or  a  Nernst  lamp  enclosed  in  a  lamp 
house  and  fitted  with  lenses  for  illuminat- 
ing the  slide  during  the  picture  taking-. 
The  equipment  is  fitted  to  a  lathe  like 
table  with  adjusting  devices  for  accurate 
work.  The  camera  may  be  placed  in  a 
vertical  position  and  the  microscope  slide 
used  to  hold  minerals  and  opaque  objects 
while  they  are  photographed. 
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By  removing  the  camera  and  micro- 
scope from  the  stand  the  remaining  ap- 
paratus may  be  used  as  a  stereopticon. 


A  Revolutionary  Improvement   in 
Plate  Printing 

Plate  printing,  that  is,  printing  from 
engraved  steel  plates,  is  likely  to  be  revo- 
lutionized as  the  result  of  an  experiment 
now  in  progress  by  the  United  States 
government.  Until  recently  it  was  held 
by  all  experts  in  this,  the  highest  branch 
of  the  printing  art,  that  impressions  of 
the  first  quality  could  be  obtained  from 
steel  plates  only  by  means  of  hand  work 
and  the  use  of  a  hand  power  press  that 
has  shown  little  modification  in  design 
from  the  original  type  of  printing  press 
devised  by  the  Italian  inventors  cen- 
turies ago.  It  is  this  demand  for  manual 
labor  unaided  that  Uncle  Sam  is  n<  iw 
challenging  by  the  unique  experiment 
lately  undertaken. 

The  old  style  plate  press  has  been 
retained  but  the  old  wheel  which  the 
plate  printer  had  to  revolve  in  order  to 
bring  to  bear  the  pressure  needed  for 
each  impression  has  been  supplanted.  In 
its  place  there  has  been  installed  an  elec- 
tric motor  which  supplies  energy  For  the 
printing  operation  and  brings  to  bear 
each  successive  sheet  of  paper  upon  the 
inked  steel  surface  with  all  that  precision 
and  evenness  attained  by  the  hand  im- 
pression and  which  arc  essential  For  the 
transfer  to  the  paper  of  all  the  exquisite 
details  of  lines  and  shading.  The  elec- 
tric manipulation  of  the  roll  of  the  press 
mil  only  minimizes  labor  bul  results  in 
an  appreciable  saving  of  time. 

The  national  government  has  worked 
out  this  problem  in  order  to  simplify  the 
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task  of  printing  our  currency  but  it  is 
expected  that  the  discovery  will  be  taken 
advantage  of  by  commercial  houses  in 
all  parts  of  the  country  that  are  engaged 
in  the  production  of  any  of  the  classes 
of  work  to  which  the  new  scheme  will  be 
applicable.     Uncle  Sam  is  disposed  to  let 


PLATE  PRINTING   PRESS   MOTOR.   DRIVEN 

all  such  interested  persons  into  the 
secrets  of  the  special  type  of  motor  which 
the  experts  designed  for  this  work. 

A  specially  wound  armature  on  the 
motor,  in  conjunction  with  a  controller 
of  original  design,  results  in  the  press 
starting  slowly  and  gradually  increasing 
speed  until  the  roll  reaches  and  engages 
the  printing  plate.  Maximum  speed  is 
maintained  during  the  passage  of  the 
roll  across  the  engraved  plate  and  then 
there  is  a  gradual  decrease  in  speed  to 
an  automatic  stop.  When  it  is  explained 
that  one  second  is  the  total  elapsed  time 
required  for  this  operation  from  the 
time  the  current  is  turned  on  by  means 
of  footpedal  control  until  the  roller  has 
mechanicallv    come    to    rest    it    will    be 


appreciated  that  careful  calculation  has 
been  made  and  when  it  is  stated  that 
this  operation  will  be  repeated  more  than 
100  times  an  hour  during  eight  or  sixteen 
hours  per  day  it  can  be  realized  that 
severe  exactions  are  placed  upon  the 
motor. 

Tests  already  made  show  that  motor 
drive  will  increase  the  speed  of  a  plate 
press  at  least  ten  per  cent.  The  average 
skilled  operative  of  a  hand  press  prints 
about  110  sheets  per  hour  whereas  a 
speed  of  121  sheets  per  hour  has  been 
recorded  by  the  electrically  operated 
press  under  favorable  conditions  and  a 
record  of  100  sheets  in  35  minutes  has 
been  made  in  a  spurt.  The  aid  of  the 
magic  current  does  not  reduce  this  highly 
specialized  form  of  printing  to  the  level 
of  the  mechanical  because  now,  as  form- 
erly, the  inking  of  the  plate,  which  is 
done  by  hand,  determines  in  great  meas- 
ure the  quality  of  the  product  but,  as  has 
been  explained,  it  increases  production 
and  by  relieving  the  operative  of  the 
most  arduous  manual  labor  allows  him  to 
devote  greater  care  to  the  exacting  duty 
of  inking  and  rubbing  the  surface  of  the 
printing  plate  by  hand. 


Emergency  Extension  Plug 

In  a  case  where 

a  plug  could  not  be 

obtained  in  time  for 

tx  use   on   an   exten-i 

sion   light   I   made 

sten  lamp  base  in 
the  following  man- 
ner :  The  two  wires 
of  an  ordinary  drop 
cord  were  soldered 
one  to  the  center 
contact  and  the 
other  to  the  screw  shell  of  a  tungsten 
lamp,  the  whole  interior  being  then  filled 
with  sealing  wax.  A  socket  connected 
to  the  other  end  completed  the  extension 
which  was  used  until  a  regular  plug 
could  be  delivered. — H.  G.  Wilson. 


Center 
Contact 
EXTENSION   PLUG 
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Stethoscope  to  Detect  "Valve  Slap" 

There  is  no  marked  similarity  between 
the  physician's  office  of  a  life  insurance 
company  and  the  engine  testing  room  of 
a'motor  car  factory,  yet  they  have  points 
in  common.  Among  the  tests  given  in 
each    place    is    that    of    the    stethoscope. 


LISTENING   FOP.  VALVE  SLAP 

The  physician  uses  it  to  detect  irregulari- 
ties of  the  heart — the  mechanic  to  dis- 
cover any  unevenness  of  operation  inthe 
motor. 

While  serving  the  same  purpose  as  the 
stethoscope,  the  instrument  used  in  the 
high  grade  motor  car  factories  is  slightly 
different  in  appearance.  It  consists  of  a 
steel  rod  made  of  three  separate  pieces 
combined  with  a  regulation  telephone  re- 
ceiver. By  placing  the  end  of  •  the  rod 
against  the  side  of  a  motor  it  is  possible 
to  locate  the  source  of  the  smallest  dis- 
turbance. The  lightest  of  "valve  slaps" 
or  knocks  in  the  engine  are  thus  noted, 
allowing  the  correction  of  any  fault  be- 
fore mounting  the  motor  on  a  chassis. 
The  road  testers  carry  similar  instru- 
ments as  an  extra  precaution  against  the 
possibility  of  a  car  being  turned  over  to 
the  sales  department  with  a  faulty  motor. 

The  accompanying  photograph  shows 
a  workman  testing  a  six  cylinder  motor 
for  interior  trouble. 


Automatic  Electric  Generator  for 
Country  Homes 

There  has  lately  been  put  on  the  mar- 
ket in  France  an  electro-generative  outfit 
which  seems  to  have  overcome  some  of 
the  difficulties  of  small  lighting  equip- 
ments by  means  which  are  both  simple 
and  ingenious.  When 
the  motor  is  supplied 
with  its  combustible, 
lubricating  oil  and  cool- 
ing water,  the  apparatus 
furnishes  automatically 
the  current  necessary 
for  lighting  or  other 
purposes  on  the  turning 
of  a  switch. 

The  arrangement  con- 
sists of  a  small  gasoline 
or  benzine  engine  at- 
tached by  a  belt  to  a 
dynamo,  a  tank  for  the 
combustible  and  another 
for  the  cooling  water,  a 
battery  of  a  small  num- 
ber of  elements  acting 
a  s  an  accumulator  and  a  starting  rheostat. 
The  whole  is  mounted  on  a  pair  of  I 
beams,  and  is  so  light  that  it  can  be  moved 
around  very  easily. 

The  apparatus  being  connected  with 
the  wiring  system  of  the  house,  a  switch 
is  closed  which  discharges  the  current  of 
the  accumulators  upon  the  circuit  thus 
opened;  this  current  is  sufficient  to  sup- 
ply, for  a  time,  three  or  four  lamps  with- 
out the  help  of  the  engine.  But  if  an- 
other switch  is  closed  and  the  current  be- 
comes insufficient  for  doing  the  work  in 
hand  the  dynamo,  acting  as  a  motor,  is 
connected.  This  moves  with  increasing 
speed,  carrying  with  it  the  engine, 
until  the  latter  begins  to  work  o\  it- 
self. The  dynamo  is  then  driven  by  the 
engine  and  produces  current  to  feed  the 
lamps  and  to  re-charge  the  accumulators. 
If  at  any  moment  the  charge  dimin 
ishes  to  a  point  where  it  docs  not  exceed 
the  capacity  of  the  accumulators,  the  dy- 
namo stops  ami  the  accumulators  arc  (lis- 
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charged  upon  the  line.  Each  time  that  the 
accumulator  charge  is  lowered  below  its 
normal  voltage,  even  if  there  are  no 
lamps  lighted,  the  apparatus  is  automat- 
ically set  in  motion  to  re-charge  the  ac- 
cumulators. All  these  maneuvers  are 
effected  by  the  movements  of  an  electro- 
magnetic relay  on  the  switchboard. 


The  Bond  Tester 

The  current  which  leaves  the  trolley 
wire  through  the  trolley  pole  passes 
through  the  car  motor  and  then  must 
return  to  the  power  house  along  the  rails 
of  the  tracks  if  no  return  wire  is  pro- 
vided. For  this  reason  each  rail  is  con- 
nected to  the  next  by  a  good  heavy  wire 
which  is  called  a  "'rail  bond."    This  bond 


BOND  TESTED 

or  connecting  wire  between  the  rails  must 
be  at  all  times  in  good  condition  and  to 
determine  this  men  called  "bond  testers" 
travel  along  the  tracks  and  make  tests 
where  the  rail  ends  meet. 

Without  going  into  detail  the  tester 
shown  in  the  picture  equipped  with  a 
Roller  outfit  works  about  as  follows : 
The  inverted  T  shaped  wooden  bar  is 
placed  on  the  rails  under  test.  It  has 
three  saw  blade  contacts  which  are  con- 
nected by  flexible  conductors  to  the  port- 


able galvanometer  swung  from  his  neck. 
Since  current  from  cars  is  always  flow- 
ing along  the  tracks  some  of  it  will  flow 
by  way  of  the  contacts  through  the  gal- 
vanometer and  deflect  the  needle,  but  just 
how  much  will  depend  upon  the  condi- 
tion of  the  bond  wire. 


Electric  Lantern 

An  electric  lantern  designed  by  a  loco- 
motive engineer  and  following  the  lines 
of  a  Pullman  conductor's  lantern  is  being 
placed  on  the 
market  by  a  Chi- 
cago firm. 

The  body  of 
the  Jenks  lantern 
is  made  of  brass 
heavily  nickel 
plated  and  weighs 
2*4  pounds.  In 
the  _  base  is  a 
three  cell  dry  bat- 
tery which  sup- 
plies current  to  an  incandescent  lamp. 
When  the  lantern  is  lifted  by  the  bail  the 
lamp  lights  up.  By  dropping  the  bail  on 
one  side  the  light  is  turned  out,  while 
dropping  the  bail  to  the  other  side  keeps 
the  light  burning. 

The  lantern  does  away  with  the  use  of 
oil  and  the  cleaning  of  smoky  chimneys 
and  it  cannot  be  blown  out  by  wind. 


ELECTRIC    LANTERN 


Battery  Switch 


This  switch  is  designed  for  service 
upon  battery  and  magneto  circuits.  The 
Fahnestock  spring  binding  posts  make  it 
appeal  to  experimenters  on  account  of  the 


BATTERY  SWITCH 


ease  and  quickness  with  which  wires  are 
connected  and  disconnected. 
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Automobile  Tire  Pump 

Considering  the  amount  of  hard  work 
this  pump  can  save,  its  low  cost  of  oper- 
ation is  surprising,  since  at  ordinary 
rates  for  electricity  it  will  operate  for 
less  than  one  cent  an  hour.  The  cost 
of  filling  a  tire  is  therefore  insignifi- 
cant. 

The  operating  parts  of  the  Vaile- 
Kimes    pump,    which    is    operated    by    a 


small  Westinghouse  motor,  are  enclosed 
in  an  oil  tight,  dust  proof  casing,  so  that 
practically  no  attention  is  required. 

A  pressure  gauge  registering  up  to  150 
pounds  is  provided  as  part  of  the  out- 
fit. The  automobile  owner  is,  therefore, 
able  to  maintain  his  tires  at  the  proper 
pressure,  which  adds  greatly  to  their 
life.  It  is  impossible  for  oil  to  get  into 
the  tire  through  this  pump,  so  that  rot- 
ting from  this  cause  is  prevented. 


Moving  Pidures  by  Incandescent 
Lamp 

Much  enjoyment  as  well  as  instruction 
can  be  had  during  winter  evenings  by  the 
use  of  the  new  moving  picture  machines 
of  small  size,  and  these  are  coming  into 
service  in  Paris  and  other  cities  for  use 
in  the  family  circle.  It  may  seem  strange 
that  the  metallic  filament  electric  lamp  is 
responsible  for  a  great  deal  of  this  prog- 
ress in  making  a  simple  and  inexpensive 
machine.  As  soon  as  it  was  found  that  the 
lamps  would  flash  up  and  die  out  much 


quicker  than  the  ordinary  carbon  fila- 
ment lamp,  inventors  set  to  work  to  make 
a  machine  in  which  the  lamp  would  flash 
up  at  one-tenth  of  a  second,  that  is, 
making  a  separate  flash  just  as  each  pic- 
ture passed  before  it.  This  brilliant  flash 
sends  a  strong  light  through  the  picture 
film  just  at  the  moment  it  is  needed,  then 
the  light  goes  out  while  the  film  is 
passing  on. 

Before  this  a  revolving  shutter  was 
needed  to  stop  off  the  light  while  the  pic- 
tures were  being  changed. 

The  new  Pathe  machine  is  here  illus- 
trated. It  uses  non-combustible  film  of 
smaller  size  than  usual,  and  at  the  factory 
there  is  a  special  camera  apparatus  for 
reproducing  the  standard  films  in  this 
small  size.  The  film  will  be  seen  passing 
in  front  of  the  small  electric  lamp,  the 
light  being  concentrated  by  reflector  and 
leris.  A  magneto  supplies  the  current 
and  an  extra  brilliant  light  is  given  at 
each  impulse  by  the  use  of  a  much  higher 
current  than  the  lamp  is  made  for.  This 
uses  up  the  lamp  very  quickly,  but  it  costs 
but  little,  and  one  lamp  lasts  for  about 
ten  hours.    Even  with  this  small  appara- 


MOVING    PICTURE   MACHINE  OPERATED   BY 
INCANDESCENT  LAMP 

tus  and  using  an  incandescent  lamp  which 
would  give  but  two  candlepower  usually, 
the  picture  appears  in  an  excellent  light 
on  a  screen  three  feel  square,  which  is 
very  good  for  use  in  an  ordinary  room. 
For  schools  the  now  machine  will  prove 
excellent. 


The  cadmium  vapor  lamp  which  has 
just  been   invented' by   a   German   phy- 
sician, M.  Wolfke,  gives  a 
A  New  white     light.     Every     one 

Electric  knows   the   mercury  vapor 

Vapor  Lamp  lamp :  it  has  the  advantage 
of  being  very  economical 
from  the  point  of  view  of  current  con- 
sumption, but  the  green  coloration  of 
its  light  limits^  its  usefulness  very  con- 
siderably. M.  Wolfke,  after  having 
tried  a  great  number  of  metals  and 
alloys,  seems  to  have  solved  the  problem 
by  an  amalgam  of  cadmium  with  a  small 
quantity  of  mercury.  Cadmium  has 
the  following  properties  which  make 
it  very  suitable  for  this  purpose; 
its  temperature  of  vaporization  in  a 
vacuum  is  low  (450°  C.)  ;  it  does  not 
attack  glass;  its  spectrum  contains  red 
radiations.  Pure  cadmium  used  in  a 
lamp  gives  a  red  light;  with  the  addition 
of  from  three  to  ten  per  cent  of  mercury 
it  produces  a  very  satisfactory  white 
light.  Here  seems  to  be  an  interesting 
question  for  inventors  and  electricians. 
If  a  mercury  vapor  lamp  gives  a  green 
light,  and  a  cadmium  lamp  a  red  light, 
and  a  combination  of  the  two  in  certain 
proportions  gives  a  white  light,  then  how 
shall  a  blue  or  yellow  light  be  produced, 
if  such  should  be  desired  ? 

For  a  time,  during  the  transition  from 
steam    to    electricity    on    the    Southport 

Branch  of  the  Lancashire 
Steam,  and  Yorkshire  Railway,  it 

Electricity  was  necessary  to  run  steam 
and  Coal         trains  between  the  electrical 

trains,  at  the  same  speed. 
This  afforded  an  opportunity  to  com- 
pare the  coal  consumption  of  the  loco- 
motives with  that  of  the  power  house 


supplying  the  electric  trains.  It  was 
found  that  the  six  wheeled,  coupled 
tank  engines  consumed  80  pounds  of  coal 
per  train  mile  for  express  trains,  and  100 
pounds  for  accommodation  trains.  The 
consumption  of  coal  at  the  power  station 
for  the  electrical  trains  was  49  pounds 
per  train  mile. 

A  rather  unusual  accident  occurred  at 
Venice,  Calif.,  recently,  when  the  captive 
_  balloon     with     three     pas- 

Wire^rees  sen§'ers  was  suddenly  freed 
Caotive  ''  and  blown  out  over  the 
Balloon  ocean- 

The  balloon  had  just 
risen  to  the  end  of  its  cable  when  a 
freakish  wind  caught  the  big  bag  and 
forced  it  towards  the  ground.  The  steel 
cable  came  in  contact  with  a  trolley  wire 
and  the  electric  current  burned  -it  in  two 
almost  instantly.  The  balloon  floated 
upward  and  for  an  hour  and  a  half 
drifted  about  in  the  air  sometimes 
near  the  land  and  sometimes  far  out  over 
the  water.  About  four  miles  from  the 
San  Pedro  breakwater  the  pilot  finally 
noticed  some  boats  beneath  him  and, 
descending,  they  were  rescued. 

Something-  over  three  years  ago  a  new 
unit    of   electric   illumination,   called   the 

"international  candle,"  was 
The  adopted    by    France,    Eng- 

International  land  and  the  United  States, 
Candle  The     American     standard 

candle  was  thereby  re- 
duced one  and  six-tenths  per  cent  in 
order  to  make  it  uniform  with  the 
English  candle  and  the  Bougie  Decimale 
of  France.  The  value  of  the  Hefner,  the 
German  unit,  is  nine-tenths  that  of  the 
international  candle. 
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The  French  visitor  to  Gelligaer  showed  some 
alarm  at  the  prospect  of  passing  a  savage  looking 
dog  that  stood  in  the  way,  barking  furiously. 

"It's  all  right,"  said  his  host.  "Don't  you 
know  the  proverb,  'Barking  dogs  don't  bite?'  " 

"Ah,  yes,"  said  the  Frenchman,  "I  know  ze 
proverbe,  you  know  ze  proverbe,  but  ze  question 
is,  does  ze  dog  know  ze  proverbe?" 


Subbubs  had  taken  Chumleigh  home  to  dine. 
Everything  went  well  until  they  were  seated  at 
the  dinner  table,  when  Willie  Subbubs  re- 
marked, "Why,  pa,  this  is  roast  beef!" 
"Well,"  said  his  father,  "what  of  it?" 
"Why,  I  heard  you  tell  ma  at  breakfast  that 
you  were  going  to  bring  a  mutton  head  home 
for  dinner  this  evening." 


A  traveler  in  Indiana  noticed  that  a  farmer 
was  having  trouble  with  his  horse.  It  would 
start,  go  slowly  for  a  short  distance  and  then 
stop  again.  Finally  the  traveler  approached 
and  asked,  solicitously:  "Is  your  horse  sick?" 

"Not  as  I  knows  of." 

"Is  he  balky?" 

"  No.  But  he  is  so  danged  'fraid  I'll  say  whoa 
and  he  won't  hear  me,  that  he  stops  every  once 
in  a  while  to  listen." 


"God  bless  mama  and  papa,  and  God  bless 
Harrigan,"  said  little  George,  aged  four  years, 
as  he  knelt  beside  his  mother  for  his  evening 
prayer. 

"Why,  George,"  said  his  mother,  "who  is 
Harrigan?" 

"That's  me,"  he  replied. 


"You  are  rather  a  small  boy  to  be  earning  five 
dollars  a  week." 

"I  suppose  I  am,"  he  replied.  "I  know  I'm 
small  for  my  age,  but  to  tell  the  truth,  since  I've 
worked  here  I've  been  so  busy  I  haven't  had 
time  to  grow." 

He  got  the  "raise." 


Some  years  ago  a  prominent  man  went  into 
the  business  of  raising  hogs.  Friends  congratu- 
lated him  on  his  success,  as  his  breeds  were  cer- 
tainly fine.  "  Hogs !"  replied  he  contemptuously. 
"Why,  these  people  never  knew  what  a  big  hog 
was  till  I  came  here!"  And  he  wondered  why 
they  laughed. 

Teacher — "Johnny,  what  is  a  skeleton?" 
Johnny — "Please,  ma'am;- it's  a  man  with  his 
insides  out,  and  his  outsides  off." 

1 


"Why  do  you  use  paint?"  asked  a  violinist 
of  his  daughter. 

"For  the  same  reason  that  you  use  resin, 
papa." 

"How  is  that?" 

"Why,  to  help  me  draw  my  beau." 


Not  long  ago  Bishop  Greer  recounted  some 
amusing  replies  to  examination  questions  given 
by  Chinese  students.  The  first  of  them  is 
evidence  how  rapidly  the  sporting  instinct  is 
spreading.  In  answer  to  the  question,  "What 
are  the  five  great  races  of  mankind?"  one 
student  replied:  "The  hundred  yards,  the 
hurdles,  the  quarter  mile,  the  mile  and  the  three 
miles." 

"It  is  the  duty  of  everyone  to  make  at  least, 
one  person  happy  during  the  week,"  said  a 
Sunday  school  teacher. 

"Now,  have  you  done  so  Johnny?" 

"Yes,"  said  Johnny,  promptlv. 

"That's  right.     What  did  you  do? ' ' 

"I  went  to  see  my  aunt,  and  she's  always 
happy  when  I  go  home!" 

*  *     * 
"So  you  advertised  for  your  lost  purse,  pre- 
tending   that    the    person    who    found    ii    was 
recognized?" 

"Yes." 

"How  did  the  bluff  work?" 

"Didn't  work  at  all.  NYxt  day  this  ad 
appeared  in  the  same  paper:  'The  recognised 
gentleman  who  picked  up  the  purse  on  Boylston 
street  requests  tin-  loser  to  call  at  his  house.1 

•  *     • 

"That  lawvcr  of  mine  lias  a  nerve." 

"Whysb?" 

"Listen  to  this  item  in  Ins  lull:     'For  waking 
up  in   the  nighl    and   thinking  over  your  ease, 
S5.'  " 
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THE   ELECTRICAL   HOUSE   THAT   JACK   BUILT 


This  is  the  House  thatcMck  Bu/lt 


Thes*  are  the  Wires  that 
wired  the  House  that  Jack 
Built 


N 

Tl 

1 

WtfOP 
8tfKK  OR 
CONCRETE 

**> 

tm   I 

« 

1 1— 

W     "-ummrr^-*- 

This  is  the  Flectric  Range 
that  j.'s  wife  bought  and 
attached  to  the  ends  of 
Two  of  the  Wires  that 
Wired  the  H.  that  J.  bu/lt 


This  is  the  Sinker  all  Forlorn 
th/itJ.s  wife  Cooked  upon, 
the  ranse  attached  to 
the  Ends  of  two  of  the 
Wires  that  Wired  the 
h- that  j.  built 


This  is  the  Bite  all  t/ifter 
ed&torn  j. took  from 
theS/nker  all  Forlorn  that 
was  cooked  on  the  qf\ng>e. 
attacheo  to  the  Wires 
That  Wired  the  H. that  J. 
Built 


This  is  the  Win  dow  out  of 

which  j. heaved  the  slnker 
all  Forlorn  that  was  cooked 
on  the  Range  attached  to 
the  Wires  that  Wired 
the  M  that  J.  built 


This  is  the  House  in  Reno 
where  j.'s  wife  wekt  when 

HE  CASTAWAY  THE  B£AUT/FUL 
S/nker  all  Forlorn  that 
was  Cooked  on  the  Rakge 
Attached  to  the  Wires 

THAT   WiREO   THE  ft.  I  HAT 

J.  Built 


This  is  the  Letter 

J,   SENT    HIS  W/FF, 


SO   SHE  CAME   B/iCk-  ANO 

they  lived  happily  and 
p/?osp£r£d-/jnd  she 
co 0x5  no  more  s/nker  5 
/ul  Fori orn  upon  the 
range  etc.. 
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*&  Telegraph  Lirje  irf  tfy>  Wilderness 


(t)y  Robson3l< 


From  Ashcroft  on  the  old  Caribou 
road  to  British  Columbia,  winding  north- 
ward for  2500  miles,  runs  the  Yukon  tel- 
egraph, the  most  remarkable  and  roman- 
tic telegraph  line  in  all  America.  Its 
origin  was  like  no  other;  its  operation 
never  had  and  perhaps  never  will  have 
an  analogy ;  its  service  to  mankind  has 
certainly  never  been  surpassed. 

The  visitor  trailing  his  goods  into  the 
lone  north  land  seeking  a  gold  claim  in 
the  bed  of  a  rivulet,  or  staking  his  future 
on  a  free  farm  and  a  muscular  back, 
may  jeer  at  the  low  straggling  poles  with 
the  wire  sagging  down  like  the  domestic 
clothesline  back  home.  But  when  lk- 
tastes  for  a  month  or  two  the  supreme 
isolation  of  that  infinite  silent  wilderness. 


that  pitiful  strand  of  wire  will  size   up 
as  a  strand  of  gold. 

The  Yukon  telegraph  was  born  in  the 
feverish  days  of  1890,  when  it  seemed 
that  half  America  was  turned  northward 
to  wrestle  with  the  little  god  of  Chance. 
In  those  days  it  had  two  kinds  of  stories 
to  deliver,  one  of  the  "lucky  strike" 
transforming  a  penniless  tramp  into  a 
millionaire,  the  other  of  some  nunc  trag 
cdv  of  the  wayside,  wherein  a  dis- 
couraged adventurer  wrapped  himseli 
and  his  hopes  in  the  snows  by  the  trail- 
side  and  left  the  remainder  to  Provi- 
dence. 

To-day   when   the   reckless  glories   ^i 
that    "wickedest    camp    on    earth"    'nave 
given   way   to  a   standard   of   respecta- 
163 
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bility  and  a  firm  obedience  to  law  and 
order,  the  little  Yukon  telegraph  tire- 
lessly fulfills  its  duties.  Now,  however, 
it  flashes  a  new  code  of  success,  the 
code  of  the  pioneer  farmer  whose  cot- 
tages are  fast  trailing-  up  the  northern 
valleys,  searching  out  the  last  choice  spots 
in  Canada  where  the  speculator  has  not 
stuck    his     sio-n- 


board.  Last  year 
the  D  o  m  i  n  i  o  n 
Government  lost 
$80,000  on  the 
line,  but  as  an  old 
northern  traveler 
said :  "It  was  the 
best  $80,000  ever 
invested." 

The  valleys  fill- 
ing up  with  pion- 
eers— the  Bulkley, 
the  Kispiox  and 
the   N  a  a  s — a  r  e 


v\K--.y;; 


THE    ROUGHLY    BUILT    OPERATORS     CABINS    ARE 
LOCATED  AT  INTERVALS  OF  50  MILES 


tered  communities  from  Prince  Rupert 
to  the  Arctic  Circle,  the  Government  wire 
forms  the  link  and  the  only  link  with  the 
great  news  events  of  the  outside  world. 
On  the  occasion  of  the  prize  fight  at 
Reno  on  July  4th,  two  years  ago,  when 
every  Anglo-Saxon  between  the  Forty- 
ninth  Parallel  and  the  North  Pole  was 
anxiously  awaiting 
the  result,  the 
fateful  message, 
"Johnson  wins  in 
the  fourteenth.'' 
was  received  in 
Prince  Rupert 
within  three  min- 
utes of  the  catas- 
trophe. The  same 
flash  was  received 
in  Dawson  a  min- 
ute later,  the  wire 
having  been  kept 
clear  for  the  all-im- 


A   TRAIL  IN  THE  LONE  NORTHLAND 


those  through  which  the  telegraph 
passes.  LTp  in  that  land  the  railway  i- 
short,  but  the  telegraph  is  long — and  h: 
the  settlement  of  the  earth  one  seems  t< 
balance  the  absence  of  the  other.  F01 
the  thousands  of  while  men  in  the  seal 


portant  climax  of  that  interesting  event. 
The  route  of  the  line  is  almost  paral- 
lel to  that  weird  and  abandoned  survey 
o'£  the  Western  Union  halfa  centun 
when  that  company  after  the  breaking  o{ 
the    Atlantic    cable    in    1859    decided    to 
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METHOD   OF   TRANSPORTING   SUPPLIES   NEAR  THE   LOWER   EXTREMITY   OF   THE   GREAT  TELEGRAPH 
LINE,  IN   BRITISH   COLUMBIA 


lay  a  land  line  through  Alaska  and  Si- 
beria to  Europe.  Over  three  million  dol- 
lars had  been  spent  on  the  line  when  the 
company  recalled  the  plans,  having  in 
the  meantime  picked  up  its  Atlantic 
cable  again.  Some  of  its  engineers  and 
linemen  were  then  so  far  inland  that 
it  was  nine  months  from  the  time  the 
order  was  sent  until  it  could  be  delivered 
to  them.  For  many  miles,  portions  of 
the  Western  Union  wire  are  now  being 
worked  as  an  auxiliary  by  the  Dominion 
government. 

At  intervals  of  from  seventeen  to  50 
miles  the  operators  live  out  their  lonely 
and  dangerous  lives  in  their  roughly 
built  cabins.  That  each  operator  should 
be  an  expert  lineman  is  a  necessity  of 
the  task,  and  those  with  the  long  sections 
located  on  flat  lands  are  given  a  horse 
to  assist  in  the  inspections.  In  the  moun- 
tain districts,  much  shorter  sections  are 


in  an  operator's  care  and  in  the  depth 
of  winter  he  is  called  upon  not  infre- 
quently to  tramp  on  snowshoes  across 
treacherous  areas  to  repair  his  wires. 

In  some  districts  winter  departs 
for  only  two  months  in  the  twelve, 
so  that  day  and  night,  month  by 
month,  the  deadening  loneliness  of  per- 
petual snow  threatens  to  drive  a  man  into 
melancholia.  It  is  a  heavy  test  of  human 
endurance,  not  so  much  in  the  times  of 
activity  as  when  the  monotony  of  exis- 
tence turns  a  week  into  an  eternity. 
Twice  a  year  the  supplies  of  food  are 
"packed"  in,  and  then  the  operator  and 
his  visitors  exhaust  the  possibilities  of 
conversation.  For  the  rest  of  the  time,  it 
is  only  a  break  in  the  line  that  gives  a 
man  a  chance  to  meet  his  comrades. 
When  that  significant  accident  occurs,  he 
loads  his  tools  on  his  back  and  marches 
forth   in   search  of  the   interruption. 
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Two  of  the  worst  foes  of  the  moun- 
tain operator  are  the  forest  fire  and  the 
avalanche.  Again  and  again  their  dep- 
redations sweep  away  poles  and  wires, 
demanding"  heroic  service  of  the  linemen 
to  restore  normal  conditions.  Sometimes 
the  official  reports  to  headquarters  sum 
up  a  situation  in  this  fashion:  "We  had 
frequent  breaks  in  the  line  owing  to  fires 
on  the  Yukon  River  and  to  storms  be- 
tween Atlin  and  Dawson,  but  repairs 
were  quickly  effected."  An  eve  wit- 
ness of  one  of  these  storms  (scarcely 
mentioned  by  the  superintendent)  de- 
scribed it  as  an  avalanche  of  ice  and 
snow  that  had  swept  great  rocks  and 
giant  trees  like  matchwood  before  it 
down  the  mountain  side.  The  slide 
measured  1,200  feet  across  and  80  feet 
deep.  It  could  have  buried  out  of  sight 
a  good  sized  town.  Yet  when  it  was 
necessary  to  re-establish  the  wires  and 
poles  ripped  to  shreds  in  its  thunderous 
course,  the  linemen  took  it  as  "a  little 
incident"  scarce  worth  writing  about  to 
headquarters. 

Here  is  a  characteristic  report  as  it 
was  handed  in  by  one  lineman.  Let  the 
reader  fill  in  for  himself  the  ample  spaces 
between   the   phrases : 

"May  5,  1912,  7.30  a.  m,  started  on 
line  north  from  Maple  Bay ;  removed  two 
trees,  replaced  wire  on  four  poles  two 
miles  north  of  here ;  put  up  quarter 
mile  of  wire  at  camp  at  Swamp  Point; 
replaced  two  blocks,  two  glasses  at  White 
Point ;  replaced  wire  on  five  poles ;  used 
five  blocks,  three  glasses  ;  removed  three 
trees ;  fell  oft"  bluff  here  into  deep  water ; 
lost  tool  bag  with  spurs,  etc. ;  had  hard 
time  keeping  afloat  until  Dalgleish  picked 
me  up,  account  wearing  hip  rubbers  and 
raincoat;  removed  one  tree;  replaced 
wire  on  two  poles  north  of  Tad's  Cove. 
Home  2.  a.  m.  6th." 

Most  linemen,  no  matter  how  devoted, 
woidd  have  postponed  work  for  the  day. 
after  a  narrow  escape  from  drowning. 
Here  was  a  worker  who  again  tackled 
his  job,  removed  one  tree,  and  replaced 
wire  on  two  poles.    Then  he  went  home. 


Every  year  the  federal  government 
extends  the  branch  lines,  keeping  ever 
ahead  of  the  steady  stream  of  settlers. 
The  main  line  connects  at  Ashcroft  with 
the  Canadian  Pacific  Railway  system.  At 
its  northern  extremity  it  joins  the  United 
States  signal  service  on  the  Alaskan 
boundry.  Its  longest  branch  is  200 
miles,  from  Hazelton,  an  old  Hudson 
Bay  trading  post,  to  Prince  Rupert. 


Electrolytic  Iron 

This  process  for  obtaining  pure  iron 
is  due  to  M.  F.  Fischer,  and  has  been 
put  in  operation  at  the  Langbein  Pfann- 
hauser  workshops  at  Leipsic.  The 
method  seems  to  have  reached  the  stage 
of  industrial  application  and  now  elec- 
trolytic iron  is  used  for  a  number  of  pur- 
poses'. The  metal  is  obtained  by  the 
electrolysis  of  a  solution  of  a  salt  of  iron  ; 
the  metal  deposited  by  the  electric  cur- 
rent by  the  latest  method  is  perfectlv 
pure  and  contains  no  trace  of  hydrogen. 
In  the  attempts  made  until  now  by  other 
investigators  it  has  been  the  presence  of 
hydrogen  in  the  product  which,  render- 
ing it  porous  and  of  no  consistence, 
made  it  worthless. 

The  hardness  of  the  iron  obtained  by 
M.  Fischer  is  not  greater  than  that  of 
aluminumj.  It  has  great  magnetic  per- 
meability, it  magnetizes  and  demagnet- 
izes much  more  quickly  than  ordinary 
iron  and  does  not  retain  any  residual 
magnetism.  This  quality  is  valuable 
in  the  manufacture  of  electric  motors. 
Usually  armature  plates  are  made  of 
steel,  but  it  is  found  that  the  substitution 
of  the  electrolytic  iron  for  the  steel  in- 
creases the  efficiency  of  the  motor  by  a 
considerable  amount.  Two  motors  oi  ex- 
actly the  same  dimensions  and  construc- 
tion have  been  tested:  in  one  the  plates 
were  of  steel  and  in  the  other  oi  electro- 
lytic iron.  Tl  was  found  that  the  power 
of  the  second  was  nearly  three  limes  that 
(1f  (he  first,  which  proves  very  con- 
clusively the  value  oi  this  new  iron  in 
the  construction  oi  electrical  machinery. 


THE  FARADAY  CENTENARY 


In  March  of  this  year,  the  learned 
world  of  England  in  general,  and  the 
Royal  Institution  of  London  in  particu- 
lar, will  celebrate  the  first  centenary  of 
Faraday's  connection  with  that  institu- 
tion. 

Born  in  1791,  Michael  Faraday,  the 
son  of  a  poor  blacksmith  living  near  Lon- 


ical  laboratory  of  the  Royal  Institution. 
In  1824  Faraday  began  to  suspect  that 
an  electric  current  could  be  produced  in 
a  wire  by  a  current  in  another  wire  or 
by  a  magnet.  But  it  was  not  until  1831 
that  he  published  his  discovery  of  the 
principle  of  induction,  upon  which  the 
action   of    all   our    dynamo-electric   ma- 


MICHAEL  FARADAY 


don,  was  at  the  age  of  thirteen  appren- 
ticed to  a  bookbinder.  One  day  a  cus- 
tomer took  him  to  hear  some  lectures  by 
Sir  Humphry  Davy.  Faraday  was  so 
impressed  by  what  he  heard  that  he 
wrote  out  the  notes  he  had  taken  and 
sent  them  to  the  lecturer.  The  conse- 
quence of  this  was  that,  a  vacancy  oc- 
curring soon  afterwards,  Sir  Humphry 
Davy  used  his  influence  to  have  the 
young  man  appointed  his  assistant  in 
chemistry.  On  the  first' of  March,  1813, 
he  began  his  duties ;  twelve  years  after- 
wards he  became  director  of  the  chem- 


chines  of  to-day  depends.  About  the 
same  time  he  discoverel  a  method  for  the 
production  of  a  glass  of  high  refractive 
power,  which  has  greatly  increased  the 
scope  and  value  of  optical  instruments. 
About  the  same  time  he  enunciated  the 
laws  of  electrolytic  action  and  made  the 
first  dynamo.  In  1845  he  sent  a  report 
to  the  Royal  Institution  on  diamagnet- 
ism,  that  property  of  bodies  by  virtue  of 
which  certain  metals,  such  as  gold,  silver, 
lead,  mercury,  bismuth,  etc.,  will  when 
freely  suspended  take  a  position  at  right 
angles  to  the  lines  of  magnetic  force,  and 
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consequently  at  right  angles  to  the  direc- 
tion of  the  magnetic  needle. 

Faraday  died  in  London  in  1867,  after 
being  honored  by  many  of  the  learned 
societies  of  Europe.  Shortly  before  his 
death  he  was  given  a  pension  of  $1,500 
a  year  from  the  British  government,  and 
a  residence  in  Hampton  Court.  On  be- 
ing offered  a  baronetcy,  however,  he  re- 
fused it,  saying  that  as  he  could  not 
learn  anything  from  it,  he  did  not 
want  it. 

Automobile  Door  Lighting  Switch 

Push,  and  pull  battery  switches  are 
used  extensively  for  controlling  the  light- 
ing of  the  head,  side  and  tail  lamps,  and 
for  lamps  used  inside  .limousines  and 
electric  vehicles. 
Another  feature 
has  now  been 
added  by  sever- 
al automobile 
manufacturers  , 
which  provides 
for  automatical- 
ly lighting  ^  up 
the  r  u  n  n  i  n  g 
board  when  the 
door  is  opened, 
either  in  getting 
in  or  out  of  the 
vehicle. 

Small  "slow  break"  switches  have  been 
tried  but  with  poor  results  because  arc- 
ing results  when  the  door  is  only  partly 
ajar.  The  C-H  "quick  make-and-break" 
door  switch  for  automobile  use,  shown 
full  size  in  the  accompanying  illustra- 
tion, ,  does,  however,  meet  the  demand 
for  a  switch  for  this  service.  The  mech- 
anism is  so  constructed  that  no  half-way 
position  of  the  contacts  is  possible,  the 
switch  is  either  positively  closed  or  open. 
The  opening  of  the  door  causes  the  oper- 
ating bar  to  spring  out,  automatically 
closing  the  circuit  and  lignting  the  foot 
lamp,  while  closing  the  door  automatic- 
ally opens  the  lamp  circuit.  A  strike 
plate  is  placed  on  the  door  against  which 
the  extending  bar  strikes. 


AUTOMOBILE    DOOR   LIGHT 
SWITCH 


San  Francisco's  Electric  Service 

.  An  electric  light  and  power  company 
drawing  much  of  its  current  from  the 
watersheds  of  the  Sierra  Nevada  Moun- 
tains in  California  states  a  few  interest- 
ing figures  relative  to  the  electric  service 
it  renders  the  city  of  San  Francisco.  In 
the  matter  of  illumination,  the  Queen 
City  of  the  Pacific  is  supplied  with  9,500,- 
000  candlepower.  She  has  600  miles  of 
lighted  streets.  On  all  thoroughfares 
the  electric  lamps  are  elevated  on  large 
ornamental  poles,  while  on  Fillmore 
Street,  the  booming  White  Way  after  the 
fire  and  earthquake  of  1906,  ornamental 
arches  extend  for  fourteen  blocks.  At 
night,  the  New  San  Francisco  glows 
brighter  than  ever.  Her  seven  hills  may 
be  truthfully  said  to  outshine  the  seven 
hills  of  Rome,  and  an  indication  of  what 
her  coming  Panama-Pacific  Exposition 
.will  be  lies  in  her  contemplated  plan  to 
use  some  five  billion  candlepower  in  that 
great   undertaking. 


Electric  Light  in  Unexpected  Places 
The  catacombs  of  St.  Calixtus,  near 
Rome,  were  not  long  ago  illuminated 
with  thousands  of  electric  lamps,  filling 
the  gloomy  vaults  and  passages  with  a 
bright  light,  whose  effect,  as  it  fell  upon 
the  rows  of  bones  and  skeletons,  is  de: 
scribed  as  being  startling  and  almost  un- 
canny. The  use  of  electric  lights  in  the 
catacombs  is  perhaps  the  most  unique 
example  of  modern  practical  science 
brought  face  to  face  with  antiquity,  This, 
however,  would  be  exceeded  by  the  in- 
troduction of  the  electric  light  in  the 
galleries  of  the  great  pyramids  of  Egypt. 
It  is  reported  that  the  Egyptian  govern- 
ment has  for  sonic  time  been  considering 
the  feasibility  of  this. 

At  least  two  places  within  the  Arctic 
Circle  have  received  the  electric  light. 
1  laninierfest  and  TroniSO  are  now  light- 
ed by  electricity,  so  that  they  have  an 
artificial  daylight  during  the  long  winter 
darkness. 


AWARD   OF   AMERICAN   MUSEUM   OF   SAFETY   MEDALS 


In  one  way  or  another,  electricity, 
either  for  the  precautions  taken  to  safe- 
guard against  its  dangers ;  its  application 
as  a  means  of  removing  the  causes  of 
industrial  disease ;  the  development  of 
apparatus  to  offset  its  powers,  or  its 
actual  adoption  as  an  agent  for  safety, 
held  a  prominent  place  in  connection 
with  the  award  of  medals  by  the  Ameri- 
can Museum  of  Safety  in  New  York,  on 
January  23. 

It  was  the  development  of  the  pul- 
motor,  a  machine  for  resuscitating  per- 
sons suffering  asphyxiation  or  from  elec- 
tric shock,  that  won  the  Scientific  Ameri- 
can medal  for  the  Draeger  Oxygen  Ap- 
paratus Company.  For  the  precautions  it 
has  taken  in  safeguarding  its  workers 
from  the  danger  of  electric  shock  as  well 
as  its  welfare  work,  the  New  York  Edi- 
son Company  received  the  medal  do- 
nated by  the  Travelers  Insurance  Com- 
pany. The  National  Cash  Register  Com- 
pany has  installed  an  elaborate  system 
of  safety  devices  for  protecting  its  work- 
ers from  the  dangers  of  industrial  dis- 
ease and  part  of  this  safety  system  is  a 
motor  driven  exhaust  which  carries  all 
the  metal  filings  from  the  air  in  which 
the  men  work.  For  this  precaution  the 
Louis  Livingston  Seaman  medal  was 
awarded.  To  Thomas  Alva  Edison  was 
presented  the  Rathenau  medal  in  recog- 
nition of  the  part  his  invention,  the  port- 
able storage  battery,  has  played  in  the 
elimination  of  danger  to  underground 
workers. 

Officials  of  the  various  companies 
were  present  to  receive  the  medals  from 
the  hand  of  Professor  Frederick  R.  Hut- 
ton,  vice  president  of  the  museum.  Edi- 
son, however,  was  not  present,  Mrs.  Edi- 
son receiving  the  medal  for  her  husband 
and  explaining  that  for  three  months  he 
had  been  confined  to  his  laboratory,  and 
had  declared  he  would  not  leare  until 
he  had  perfected  the  kinetophone. 

Edison  is  the  first  recipient  of  the 
Rathenau  medal,  which  is  placed  at  the 


SAFETY  ELECTRIC  MINE  LAMP  WHICH 

WON    THE    RATHENAU    MEDAL 

FOR   THOMAS   A.  EDISON 


disposal  of  the  museum  by  the  All- 
gemeine  Electricitats  Gesellschaft  of 
Berlin ;  to  be  awarded  annually  for  the 
best  device  or  process  in  the  electrical 
industry  for  safeguarding  industrial  life 
and  health.  The  medal  was  originally 
presented  to  Dr.  Emil  Rathenau  of  Ber- 
lin, by  the  Kaiser  and  now  arrangements 
have  been  made  for  the  striking  of  one 
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medal  each  year,  to  be  awarded  by  the 
museum.  In  seeking  one  worthy  of  the 
medal  the  museum  has  the  whole  world 
to  select  from. 

Next  year,  according  to  an  announce- 
ment by  President  Arthur  Williams,  the 
museum  will  have  another  honor  to  be- 


stow, for  Mrs.  Mary  W.  Harriman  has 
donated  the  E.  H.  Harriman  Memorial 
Gold  Medal  to  be  awarded  the  American 
steam  railroad  making  the  best  record  in 
accident  prevention  and  industrial  hy- 
giene, affecting  both  the  public  and  its 
own  personnel. 


Horizontal  Telephone  Switchboard 
In  striking  contrast  to  the  vertical  the  plugs  and  keys  used 
panels  of  the  telephone  switchboards  of 
the  modern  American  exchange  is  the 
horizontal  arrangement  here  shown. 
This  is  a  picture  of  a  large  exchange  in 
Berlin,  Germany.  The  operators  sit  at 
both  sides  of  the  switchboard  and  in 
front  of  each  at  the  edge  of  the  board  are 


operating. 
While  the  horizontal  board  affords  a 
ready  surface  for  the  accumulation  of 
dust  it  is  evident  that  this  is  not  allpwed 
to  gather,  the  two  uniformed  employees 
being  shown  at  work  with  vacuum  clean- 
ers fitted  with  proper  tools  for  keeping 
the  board  dustless. 


SOME  OF  THE  TELEPHONE  SWITCHBOARDS  IN  GERMANY  ARE  PLACED  HORIZONTALLY  AND  ARE 
CLEANED  WITH  VACUUM   CLEANERS 


COUNTING   LAUNDERED   CURRENCY 


To  a  remarkable  array  of  electrically 
operated  machines  for  manufacturing 
and  laundering  currency  the  United 
States  Treasury  Department  has  just 
added  an  ingenious  mechanism  for 
counting  bills.     This  latest  novelty  has 


MACHINE  THAT  COUNTS   AND  WRAPS   PAPER 
CURRENCY 


been  developed  under  Uncle  Sam's 
auspices,  the  inventor  being  Mr,  John 
P.  Buckley,  a  mechanical  expert  of  the 
treasury. 

Thus  far  only  one  machine  has  been 
built  and  that  is  in  operation  in  the 
departmental  building  at  Washington, 
but  duplicates  have  been  ordered  and 
batteries  of  the  electrical  bill  counters 
will  ere  long  be  installed  not  only  at  the 
treasury  but  in  the  subtreasuries  through- 
out  the   country. 

With  the  machine  operated  by  electric 
current  and  a  young  woman  merely  feed- 
ing in  the  bills  this  mechanical  money 
enumerator  will  readily  count  35,000 
bills  per  day,  or  two  or  three  times  the 
number  that  could  be  counted  in  the 
same  interval  by  the  most  expert  hand 
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counter.  Ultimately  the  inventor  hopes 
to  perfect  an  automatic  feeding  attach- 
ment that  will  run  the  daily  capacity  up 
to  100,000  hills. 

However,  mere  speed  in  counting  is 
by  no  means  the  only  advantage  of  the 
new  invention.  Even  more  important 
perhaps  is  the  fact  that  it  eliminates  all 
necessity  for  a  certain  mental  strain  that 
is  imposed  upon  the  human  money  count- 
er when  counting  assorted  bills  of  vari- 
ous denominations.  With  this  new  ap- 
paratus in  operation  all  bank  notes  of  a 
given  denomination  are  fed  into  one  box, 
boxes  being  provided  for  the  various  de- 
nominations of,  say,  $1  to  $20  and  thus 
the  liability  of  mistakes  and  confusion 
is  reduced  to  a  minimum.  Further- 
more, this  counting  machine  has  demon- 
strated an  ability  to  handle  new  or 
laundered  currency  with  equal  facility, 
although  as  a  matter  of  fact  it  was  de- 
vised primarily  for  handling  the 
cleansed  bills  as  they  come  from  the 
lately  perfected  washing  and  ironing 
machine. 

The  fundamental  mechanism  of  the 
money  counter  consists  of  a  number  of 
metal  wheels  and  rolls  in  contact  and 
under  the  influence  of  a  half  ampere 
electric  current.  The  feeding  of  a  bill 
between  the  brass  wheels  and  rolls 
breaks  the  circuit  and  simultaneously  an 
electro-magnet  which  has  been  actuated 
by  the  current  ceases  to  act.  The  effect 
of  this  is  to  give  play  to  springs  that  by 
their  action  raise  two  doors  in  the  form 
of  flaps  that  bar  the  way  to  the  compart- 
ment provided  for  the  bills  of  the  par- 
ticular denomination  involved.  It  is  the 
raising  of  these  little  doors  by  the  pull 
of  the  springs  that  operates  the  mechani- 
cal counter  which  keeps  tab  on  the  num- 
ber of  bills  passing  through. 

As  the  feeding  of  the  bill  has  had  the 
effect  of  breaking  the  electric  circuit  so, 
to  reverse  the  situation,  the  ejection  of 
the  banknote  by  the  rolls  re-establishes 
the  electric  contact,  whereupon  the  mag- 
nets draw"  down  the  flaps  or  liny  clours 
above  mentioned   and   the   bill    finds    its 


proper  destination  in  the  receptacle  pro- 
vided for  it. 

As  each  hundredth  bill  is  counted  the 
doors  or  flaps  are  mechanically  tripped 
and  remain  up  to  bar  the  passage  of 
more  bills  until  the  operator  has  put  in 
place  the  marker  that  is  inserted  to  sep- 
arate the  accumulating  bills  into  prick- 
ages  of  one  hundred. 

An  ingenious  feature  of  the  machine 
is  that  it  will  not  register  a  count  unless 
a  greenback  or  yellowback  actually 
passes  through  the  rolls.  The  inventor's 
latest  addition  to  this  seemingly  perfect 
example  of  the  machine  that  "almost 
thinks"  is  a  double  note  detector  which 
automatically  prevents  the  operator  from 
feeding  in  two  bills  or  notes  at  the  same 
time.  Such  a  mistake  will  cause  a 
warning  bell  to  ring  and  the  notes  to  re- 
main on  the  flaps  instead  of  dropping 
into  the  boxes. 


Experiments  in  Magnetic  Action 
A  very  pretty  line  of  experiments  is 
carried  out  by  floating  bicycle  balls  in 
mercury  and  bringing  a  strong  magnet 
near  them.  They  arrange  themselves 
symmetrically  urfder  the  influence  of  the 
stresses,  and  assume  very  curious  po- 
sitions, varying  with  their  number  and 
the  intensity  of  magnetization.  It  is  a 
variation  of  an  old  experiment  known  as 
Mayer's  needles,  in  which  needles  are 
floated  in  water  by  bits  of  cork  and  are 
subjected  at  the  same  time  to  the  influ- 
ence of  a  magnet. 


X'Rays  and  Coal 

A  French  experimenter  suggests  that 
the  X-ray  furnishes  a  ready  means  to 
detect  stony  impurities  in  coal.  Carbon 
is  very  transparent  to  the  Roentgen  rays. 
while  silica  is  opaque  to  them.  Conse 
quently  the  silicates,  which  form  slag 
when  coal  is  burned,  can  be  seen  like  a 
skeleton  when  the  shadow  oi  the  coal  is 
projected  upon  an  X-ray  fluorescent 
>ereen. 
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Time  Recording  Lock 

The  electric  time  recording  lock  gives 
to  the  proprietor  or  manager  of  any 
store,  shop  or  establishment,  a  printed 
record  of  the  exact  times  any  door  to 
which  it  is  attached  is  unlocked  or  locked 
and  who  unlocks  or  locks  it.  The  device 
consists  of  a  lock  and  a  recorder.  With 
the  lock  are  six  keys  numbered  from  one 
-to  six.  . 

The  recorder  is  a  small  automatic 
printing-  machine  connected  with  the  lock 


record  is  printed  on  paper  ribbon  three 
inches  wide  automatically  carried  for- 
ward as  needed. 

The  proprietor  may  be  away  from  his 
business  a  week  or  a  month  or  a  year 
and  returning,  unlock  the  recorder  and 
find  the  accurate  printed  record  for  the 
entire  time  of  his  absence.  The  recorder 
is  controlled  by  a  master  clock.  The 
power  is  supplied  by  batteries.  The  re- 
corder may  be  attached  not  only  to  out- 
side doors  but  to  stock  rooms,  store 
rooms  or  offices.    It  may  also  be  used  to 


SPECIAL  KEYS  ARE  USED  IN   CON- 
NECTION  WITH    THE   RE- 
CORDER  SYSTEM 

by  electric  wire.  The  recorder  may  be 
kept  in  the  desk  of  the  proprietor  or  the 
manager  or  placed  anywhere  in  the  build- 
ing. Whenever  the  lock  is  turned  by 
anyone  entering  or  leaving  the  shop,  the 
recorder  prints  automatically  the  number 
of  the  key,  whether  "in"  or  "out"  and  the 
time.  For  example,  if  the  employe  car- 
rying key  number  five  opens  the  store 
in  the  morning,  the  record  will  show  K5 
IN  Oct.  8  7  :00  AM  1912. 

A  watchman's  key  may  be  used  if  de- 
sired that  will  make  a  record  each  time 
it  is  inserted  but  will  not  turn  the  lock, 
recording  W  Oct.  8  2  :50  AM  1912.   The 


THE  RECORDER  IS  A  SMALL  AUTOMATIC  PRINTING  MACHINE 


KEPT  ON  THE  DESK  OF  THE 
PROPRIETOR 


record  the  opening  and  closing  of  desks, 
show  cases,  deposit  boxes,  cabinets  or 
like  places  on  which  it  is  desired  that  a 
record  be  kept. 


Liquid  Air  and  Magnetism 

When  steel  is  dipped  into  liquid  air 
its  magnetism  is  curiously  affected.  Non- 
magnetic nickel  acquires  magnetic  prop- 
erties after  being  immersed  for  five  min- 
utes in  liquid  air.  Manganese  steel  is 
similarly  affected.  The  density  of  car- 
bon steel  is  perceptibly  decreased  after 
the  immersion. 
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Electricity    Moves  Western    Bumper 
Crops 

The  crops  of  1912  were  the  largest 
in  the  history  of  the  country.  In  many 
localities  electric  roads  competed  with 
steam  in  moving  the  harvest.  The  illus- 
tration shows  an  electrically  drawn  train 
in  the  state  of  Washington  being  loaded 
with  grain,  most  of  which  was  consigned 
to  Seattle  for  the  export  trade.  Electric 
lines  are  increasing  rapidly  in  the  ex- 
treme west  and  are  playing  an  important 
part  in  the  development  of  that  section 
of  the  country. 


EledrO'Chemistry  and  Precious  Gems 

Will  prospecting  and  seeking  for  the 
natural  gems  soon  follow  those  other 
trades  and  callings  which  have  been 
doomed  to  extinction?  Will  the  success- 
ors di  these  prospectors  be  found  in  the 
electro-chemical  laboratories  ?  The  idea 
is  fascinating  and  it  is  by  no  means  far- 
fetched. Not  only  have  the  purest  and 
finest  gems  of  the  earth  been  duplicated 
and  produced  by  the  disintegrating  heat 
of  the  electric  furnace  and  blowpipe,  but 
new  creations  have  been  evolved  and 
semi-precious  products  have  been  treated 


ELECTRIC   LOCOMOTIVES  MOVING   WASHINGTON   GRAIN 


Heat  from  Electric  Lamps 

In  consequence  of  certain  experiments 
made  in  England,  shopkeepers  are 
warned  of  the  danger  of  allowing  inflam- 
mable goods  to  get  into  contact  with  the 
bulbs  of  incandescent  electric  lamps.  The 
widespread  notion  that  such  lamps  are 
practically  free  from  heat  is  erroneous. 
A  sixteen  candlepower  electric  lamp  im- 
mersed in  half  a  pint  of  water  will  cause 
the  water  to  boil  within  an  hour.  If 
buried  in  cotton  wool  it  will  set  the  latter 
aflame. 


to  enhance  their  value.  Willi  the  investi- 
gations that  are  being  undergone  in  the 
field  of  higher  temperatures  and  syn- 
thetic productions,  many  new  industrial 
processes  will  be  eventually  established. 
In  the  making  of  precious  gems,  the 
products  must  nut  be  classed  as  imitations 
as  these  gems  of  science  are  identical  in 
all  particulars  with  the  puresl  gems  pro- 
duced by  Nature;  identical  in  properties 
and  appearance.  The  compositions  o\  all 
gems  have  been  long  known  to  the  ex- 
pert, the  problem  of  fabrication  being 
simply   that    of   melting   or    fusing   ihor- 
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oughly.  The  base  of  the  ruby,  emerald, 
sapphire,  etc.,  is  alumina,  whose  melting 
point  was  above  the  possible  limit  of 
technical  application  until  the  high  tem- 
peratures of  the  blowpipe  and  electric 
furnace  were  applied  industrially.      .  . 

Taking  the  ruby  as  an  example,  a  solu- 
tion of  common  alum  to  which  a  trace  of 
chrome  alum  is  added  as  the  necessary 
coloring,  a  gelatinous  precipitate  is 
formed  by  adding  ammonia.  This  pre- 
cipitate of  the  hydrates  of  alumnia  and 
chromium  is  evaporated  to  dryness  and 
calcined  into  oxide,  ground  to  a  fine  pow- 
der and  the  heat  applied  so  that  every 
particle  of  powder  passes  through  the 
flame  of  2000°  C.  It  fuses  and  builds  it- 
self into  pear  shaped  "bruts"  which  are 
in  a  condition  of  high  strain,  similar  to 
the  familiar  "Prince  Rupert's  Drops.'' 
Once,  ■  however,  this  strain  is  neu- 
tralized by  breakage,  they  are  ready  for 
the  cutting  and  polishing,  and  in  beauty 
of  color,  hardness,  durability,  composi- 
tion and  refraction  are  identical  with  the 
purest  gems  from  the  mines  of  Burma. 

So  absolute  is  this  identity  that  brokers 
no  longer  will  accept  the  ruby  and  the 
German  jewelry  trade  has  petitioned  for 
legislation  compelling  the  synthetic  gems 
to  be  so  distinguished  and  designated. 
This  applies  also  to  the  other  gems  of 
color  and  truly  the  doom  of  the  mined 
gem  has  been  sounded. 

The  problem  of  making  the  diamond  is 
purely  one  of  high  temperature  and  suffi- 
cient pressure  and  when  large  quanities 
of  material  can  be  handled  with  the  same 
facility  as  small  amounts,  the  diamonds 
produced  will  be  proportionately  larger. 
At  present  those  produced  are  of  micro- 
scopical size  but  nevertheless  diamonds. 

Sir  Wm.  Crookes  estimates  that  as  the 
boiling  point  of  carbon  is  below  the  melt- 
ing point,  it  is  necessary  to  employ  a 
higher  temperature  than  its  boiling  point 
of  3,500°  C.  and  a  high  pressure  as  well, 
or  a  temperature  of  4,200°  C.  By  the  ex- 
plosion of  cordite  in  a  closed  cylinder, 
Xoble  has  attained  5,200°  C.  with  a  pres- 
sure of  50  tons  and  it  is  probable  that  the 


commercial  productions  will  be  along 
these  lines.  The  product  and  methods 
are  so  well  understood  that  it  only  re- 
quires perfection  of  mechanism  to  pro- 
duce them  as  successfully  as  the  ruby, 
sapphire  and  emerald. 

The  attempts  to  liquefy  carbon  at  the 
ordinary  atmospheric  pressure  even  in 
the  high  heat  of  the  electric  furnace  has 
hitherto  been  unsuccessful.  La  Rosa  has 
found  that  with  the  singing  electric  arc 
that  higher  temperatures  could  be  ob- 
tained at  atmospheric  pressure  than  were 
possible  with  the  furnace,  and  the  use  of 
pure  sugar  carbon  as  an  electrode  for  the 
intermittent  singing  arc  showed  crust  for- 
mations formed  from  the  fusion  of  small 
particles  of  carbon,  indicating  that  the 
liquefaction  of  the  carbon  was  probable. 

An  analysis  of  the  arc  spectrum 
showed  that  the  temperature  was  higher 
than  either  the  ordinary  arc  or  the  elec- 
tric furnace.  From  the  powder  of  the 
sugar  carbon  small  crystals  were  ob- 
tained with  a  specific  gravity  of  3.2  and 
whose  hardness  in  scratching  a  ruby 
showed  them  to  be  either  carborundum  or 
diamonds  and  as  the  absence  of  any  silica 
in  the  materials- used  eliminated  carbor- 
undum the  results  proved  that  the  dia- 
mond could  be  formed  of  fused  carbon 
with  a  normal  atmospheric  pressure. 
This  leads  investigators  into  a  new  chan- 
nel which  is  sure  to  develop  new  theories 
and  processes. 

A  colorless,  transparent  crystal  of  car- 
borundum has  been  p  oduced  as  an  in- 
dex of  refraction  exceeding  that  of  the 
diamond.  The  mixture  used  is  pure  car- 
bon 30  per  cent.,  silicia  57  per  cent.,  saw- 
dust nine  per  cent,  and  common  salt  four 
per  cent.  A  special  manipulation  is  car- 
ried on  in  the  electric  furnace  to  prevent 
the  formation  of  an  impure  product.  A 
small  amount  of  a  metallic  oxide,  such  as 
chrominum  oxide  in  the  mass,  produces 
a  colorless  crystal  and  a  new  gem. 

Prof.  Berthelot  has  found  that  it  was 
possible  to  decolorize  certain  gems  by 
means  of  high  temperature  and  subse- 
quently restore  their  color  by  means  of 
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radium.  With  the  amethyst  he  found  the 
color  was  due  to  a  minute  quantity  of 
manganese.  Heating  the  stone  reduces 
the  manganese  and  the  color  disappears. 
The  action  of  radium  consists  in  re-ox- 
idizing the  manganese  with  the  conse- 
quent restoration  of  the  color.  A  week's 
exposure  to  the  radium  was  necessary  to 
complete  the  restoration.  A  like  change 
also  occurs  in  plain  glass  which  assumes 
a  deep  violet  hue  when  exposed  a  long 
time  to  the  action  of  radium  and  which 
may  be  decolorized  by  heat.  This  also 
opens  a  new  line  of  investigation  which 
should  prove  of  value. 

The  influence  of  radium  on  the  dia- 
mond is  also  marked.  After  long  expo- 
sure it  takes  on  a  bluish  tinge  which  is 
not  affected  by  heating  with  vitric  acid, 
calcium  chloride,  or  heating  to  redness, 
and  after  an  influence  of  twelve  months' 
duration  the  diamond  attains  a  lasting 
radio-activity  and  retains  its  bluish  color. 
Sir  Wm.  Crookes  is  conducting  extensive 
experiments  in  this  direction. 

Many  mtthods  are  in  use  which  Jiave 
as  their  object  the  improvement  of  gems 
or  precious  stones  and  by  various  meth- 
ods their  colors  may  be  intensified,  or 
coloring  matter  introduced  and  flaws  re- 
moved. The  flaws  are  removed  from  ru- 
bies by  packing  in  reduced  iron  and  ig- 
niting. The  color  of  carnelian  and  pink 
topaz  is  also  due  to  high  temperatures. 
Since  ancient  times  precious  stones  have 
been  dyed  or  colored  artificially  and 
many  so  treated  are  in  use  to-day.  In  the 
semi-precious  stones  the  making  of  onyx 
from  chalcedony  is  most  interesting. 
Chalcedony  is  formed  of  layers  of  color- 
less silica  of  differing  degrees  of  porosity. 
They  are  soaked  in  honey  and  water  at  a 
carefully  regulated  temperature  and  then 
placed  in  sulphuric  acid  which  chars  the 
sugar  in  the  pores,  the  carbon  thus  de- 
posited produces  a  jet  black  stone  which 
after  a  treatment  with  oil  produces  a 
beautiful  brilliancy.  A  red  color  is  pro- 
duced by  soaking  in  a  solution  of  ferrous 
sulphate  and  igniting  and  blue  is  pro- 
duced by  copper  sulphate  and  ammonia. 


These  processes  could  be  improved  by 
an  increased  use  of  the  electric  element 
to  replace  the  chemical  heat  of  the  acids. 
It  is  said  that  a  Florentine  anatomist  dis- 
covered a  process  whereby  flesh  or  any 
grganic  matter  could  be  transformed  into 
agate  by  a  siliceous  solution  but  his  secret 
died  with  him.  There  is  in  the  San  Spif- 
ito  hospital  a  table  slab  polished  and 
showing  a  human  heart,  lungs  and  ac- 
companying organs.  The  chemical  p roc- 
esses  will  in  time  be  improved  by  the  use 
of  electricity  and  as  the  properties  and 
utilities  of  the  combined  science  become 
better  understood,  many  new  industries 
will  be  created  from  the  development  of 
those  experiments  so  far  limited  to  the 
laboratory  of  investigation. 


»  Grooming  the  Horse 

A  reader  of  this  magazine  after  having 
experimented  with  several  different  ma- 
chines for  grooming  a  horse  has  settled 
upon  the  vacuum  cleaner  as  the  most 
practicable.  A  currycomb  and  brush  will 
only  take  the  larger  particles  of  dirt  and 
dust  and  the  smaller  particles  cannot  be 
brushed  out.  The  operation  of  the  ma- 
chine for  this  purpose  is  simple,  all  the 
work  required  being  to  hold  the  nozzle  of 
the  cleaner  about  an  inch  from  the  horse's 
hide.  If  the  nozzle  of  the  cleaner  is  held 
too  close  it  will  cause  an  uncomfortable 
pulling  of  the  hair.  When  the  horse  is 
covered  with  a  thick  heavy  mud.  a  curry- 
comb must  be  used  to  break  it  up  a  little. 


Safety  from  Lightning  in  Cities 

The  fear  of  lightning  is  almost  uni- 
versal, but  the  number  of  deaths  caused 
by  it  is  small.  Dwellers  in  cities  are 
even  safer  than  those  in  the  country, 
since  statistics  have  shown  thai  on  the 
average,  four-fifths  of  the  deaths  from 
lightning  occur  in  rural  districts.  The 
innumerable  electric  wires,  the  many 
"'rounded  water  pipes  auA  the  metal 
roofs  of  cities  are  undoubtedly  the  chief 
elements  of  their  safety  in  ibis  respect. 
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Giant  Electric  Incubator  Electro- Plating  Aluminum 


Electricity,  it  has  been  discovered,  is 
the  best  possible  medium  to  use  to  heat 
an  incubator  for  hatching  eggs,  in  New- 
Orleans  this  is  being  done  on  a  very  ex-j 


Aluminum  has,  since  its  production 
been  so  enormously  cheapened,  come 
into  general  use  for  a  multiplicity  of  pur- 
poses.    For  a  long  time  one  great  draw- 


CIANT  INCUBATOPs 


tensive  scale  as  shown  by  the  size  of  the 
incubator  in  the  illustration.  The  regu- 
lar city  supply  of  the  current  is  used. 
but  the  intensity  is  regulated  by  means 
of  a  thermostat.  Thus  any  temperature 
desired  can  be  obtained  and  held,  some- 
thing practically  impossible  with  the  oil 
lamps  formerly  used  for  the  purpose, 
Very  little  care  is  required.  About  all 
it  amounts  to  is  an  occasional  reading  of 
the  thermostat  and  taking  out  the  eggs 
once  in  every  24  hours,  so  that  they  may 
be  aired. 

The  course  of  the  blood  vessels  in 
dead  animals  or  birds  is  now  examined 
by  the  X-rays.  In  order  to  make  the 
arteries,  etc.,  give  a  photograph,  or 
"radiograph."  they  are  first  injected  with 
mercury. 


back  to  its  use  was  the  rapidity  with 
which  its  surface  became  dull  and  leaden 
in  hue  owing  to  rapid  oxidation.  This 
characteristic  prevented  aluminum  from 
being  easily  electro-plated  with  gold  or 
silver  as  is  the  case  with  copper;  but 
this  difficulty  has  been  removed  by  the 
discovery  of  a  method  by  which  alum- 
inum can  be  given  a  coating  of  any  de- 
sired metal.  The  film  of  oxide  which 
covers  the,  surface  of  the  aluminum  is 
removed  by  adding  to  the  plating  bath 
a  small  quantity  of  soluble  fluoride  and 
the  metal  then  receives  a  superficial  coat- 
ing of  zinc  or  copper  upon  which  silver 
or  gold  can  be  subsequently  deposited. 
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STARTLING   TRAILER  FOR  ELECTRIC  CAR 


Automatic  Tunnel  Lights 
In  the  Batignolles  tunnel,  near  Paris, 
incandescent  electric  lamps,  arranged  in 
rows  along  the  tunnel  walls,  are  auto- 
matically illuminated  and  extinguished 
by  passing  trains,  the  rims  of  the  car 
wheels  operating  the  electric  switches. 
The  lamps,  being  each  of  ten  candle- 
power,  and  placed  at  the  height  of  the 
car  windows,  serve  to  illuminate  the  in- 
terior of  the  passing  coaches,  thus  super- 
seding the  use  of  lights  in  the  train. 


Eleclrical  Oddities 

A  Belgian  writer  describes  an  elec- 
trically driven  machine  for  felling  trees. 
By  means  of  a  reciprocating  steel  wire 
making  1,500  oscillations  per  minute  a 
tree  one  foot  in  diameter  can  be  felled 
in  two  minutes.  An  apparatus  for  the 
electrocution  of  insects  in  soil  or  on  trees 
by  a  0.5  micro-ampere  current  at  500,000 
volts,  is  also  described. 


Probably  no  electric  car  in  the  country 
has  a  more  striking  trailer  than  the  one 
shown  in  this  picture  which  is  in  use  at 
a  western  mine  and  smelter.  It  conveys 
a  huge  ladle  containing  several  tons  of 
molten  slag  to  the  dump,  where  it  is 
tilted  white  hot  down  the  side  of  a  hill. 
As  the  photograph  shows,  the  stream 
resembles  white  hot  lava  from  a  volcano. 


Effed  of  Magnetism  on  Watches 
Some  experiments  have  been  made  by 
members  of  the  Royal  Astronomical  So- 
ciety, England,  to  ascertain  the  effect  of 
magnetism  on  watches  and  chronometer-. 
It  was  found  that  a  field  of  one  unit 
would  change  a  chronometer's  daily  rate 
by  one  second,  the  change  being  tem- 
porary and  vanishing  on  removal  of  the 
field.  The  change  altered  in  sign  when 
the  watch  was  turned  round  in  the  mag 
netic  field.  The  so-called  "nonmagnetic" 
watches  were  very  satisfactory,  the 
change  being  negligible  for  fields  up  to 
20  units.  When  placed  directly  between 
the  poles  of  an  electro-magnet,  the 
change  in  the  daily  rate  was  less  than  two 
minutes.  Iron  box  shields  were  found  to 
be  very  efficient  protection  againsl  mag 
nctism.  The  experiments  taken  as  a 
whole  show  that  the  changes  in  the  rate 
of  watches  are  due  to  the  magnet! 
oi  the  steel  of  the  balance. 
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That  the  eye  can  be  deceived,  and 
readily  so,  is  very  easily  substantiated. 
One  has  only  to  refer  to  my  former  arti- 
cle on  the  Black  Art  illusion,  in  the  No- 
vember issue.  The  line  of  demarcation 
between  black  art  and  the  blue  room 
illusion,  however,  is  almost  absolute.  The 
great  blue  room  illusion  is  directly  and 
decidedly  opposite  to  the  black  art,  inas- 
much as  the  black  art  is  produced  by  in- 
terposing a  series  of  incandescent  glare 
lights  before  the  eye  beyond  which  you 
are  physically  unable  to  penetrate, 
whereas  in  the  wonderful  blue  room  illu- 
sion, this  imponderable  trick  of  legerde- 
main is  performed  upon  an  open  stage; 
right  before  your  very  eyes  and  with  the 
electric  light  turned  on. 

To  prove  how  easily  the  eye  can  be  de- 
ceived, as  is  done  by  these  optical  elec- 
trical illusions,  I  will  ask  you  to  observe 
the  peculiarity  of  the  cube  puzzle,  as 
shown  in  Fig.  1.  When  you  first  gaze 
at  this  miniature  optical  illusion  you  will 
notice  what  will  appear  to  be  seven  cubes. 
After  gazing  at  them  for  a  few  seconds 
you  will  notice  there  are  but  six.  Watch- 
ing them  intently,  they  again  go  back  to 
seven  in  number.  You  may  see  six  to 
start  with  but  the  number  will  be  changed 
after  a  few  seconds. 

Now  what  becomes  of  the  elusive  cube  ? 
This  is  a  simple  deduction  if  you  under- 
stand the  explanation  of  '"scotoma"  and 

1 


the  interpretation  of  white  and  black.  The 
phenomenon  which  causes  the  cube  to  ap- 
pear and  disappear  is  what  is  known  as 
"retinal  fatigue."  That  is  to  say,  the 
constant  stimulation  of  the  retina  by  the 
light  has  caused  an  insensitiveness  for 
that  part  of  the  retina  previously  occupied 
by  the  white  color  until  it  has  grown 
tired  of  the  sensation  of  white  and  seeks 
its  opposite  or  complementary  color, 
while  the  part  occupied  by  the  black  or 
negative  color  has  received  no  stimula- 
tion ;  and  the  eye,  fatigued  as  it  is,  al- 
ways seeks  and  accepts  a  rest  by  ex- 
changing the  black  or  the  white  field  fol- 
ks respective  opposite. 

After  thus  illustrating  the  manner  in 
which  our  eyes  may  fool  us  in  spite  of 
ourselves,  and  utilizing  the  phenomena,  I 
will  show  you  the  important  use  of  the 
incandescent  lamp  by  magicians.  And  I 
will  reveal  and  unfold  to  you  the  guarded 
secret  of  one  of  the  greatest  and  most 
mysterious  illusions  of  the  present  day. 

The  mystery  of  the  blue  room  is  a  trick 
of  legerdemain  which  was  produced  by 
the  world-famous  magician,  the  late  Mr. 
Ivellar.  With  one  simple  little  incandes- 
cent lamp  and  a  mirror  he  baffled  and 
mystified  the  whole  world.  You  can  do 
it  also.  Mr.  Kellar  laid  great  stress  upon 
the  arrangement  of  the  insignificant  yet 
significant  little  lamp.  It  must  be  placed 
just  so,  burning  to  proper  brightness.  - 
280 
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In  this  blue  room  illusion  I  am  ex- 
pounding I  will  show  you  how,  by  the 
use  of  electricity  and  the  science  of  op- 
tics, you  will  be  able  to  place  a  bare  plant 
upon  the  stage  and  make  it  grow  leaves, 
then  follow  this  up  by  making  the  same 
plant  grow  real  oranges  before  your  very 
eyes,  all  of  which  you  can  pluck  and  can 
pass  out  to  the  audience  for  them  to  eat. 
Or,  in  turn,  should  you  wish  you  can 
place  a  bony  skeleton  there  instead  of 
the  plant,  and  make  the  clothes  appear 
upon  it;  then  cause  the  whole  thing  to 
turn  into  a  real,  live  human  being,  man 
or  woman,  who  will  step  down  and  walk- 
out among  your  now  completely  mysti- 
fied audience. 

To  begin  with,  your  stage  should  have 
a'  front  opening  about  fifteen  to  20 
feet  wide  and  about  ten  to  fifteen  feet 
high.  The  depth  of  the  stage  should  be 
slightly  greater  than  the  breadth,  say 
from  five  to  ten  feet.  This  should  be 
done  in  order  to  allow  you  to  work  be- 
hind your  mirror  when  making  the  magic 
changes.  The  entire  stage  must  be  lined 
or  draped  with  a  warm  blue  colored 
draping  composed  of  gingham,  muslin  or 
other  soft  material.  Arrange  as  shown 
in  the  plan,  Fig.  2.     At  the  front  of  the 


FIG.  I.     LOOK    INTENTLY    AT    THE    MIDDLE    CUBE 

FOR  A  TIME.    SEVEN  CUBES  WILL  APPEAR;  THEN 

SIX:  THEN    SEVEN  AGAIN.  AND   SO  ON    AS 

LONG    AS    YOU    CONTINUE    TO    GAZE 

stage  opening  two  small  wings  (A),  ex- 
tending outward  toward  the  center  of  the 
stage  should  be  built.  Extending  from 
the  center  of  the  stage  opening  to  the 


proscenium  arch  (P ) ,  hung  from  the 
poles  or  wires  above  your  stage  opening, 
are  blue  plush  drapery  curtains  with  nu- 
merous convolutions  in  them  in  order  to 
gain  the  aesthetic  effect.  When  the  stage 
is  in  operation,  as  when  producing  the 
illusion,  the  draperies  were  drawn  back 
from  the  center  of  the  stage  opening  to 
the  edge  of  the  mask  wings  (A),  as 
shown  in  Fig.  1. 

Behind  one  of  these  mask  wings  is  hid- 
den from  view  the  chair  (C),  At  the 
back  (or  "up  stage"  as  the  stage  elec- 
tricians call  it)  is  a  large  mirror  (M) 
to  which  are  attached  the  rubber  tired 
wheels  (W).  The  mirror  is  so  arranged 
that  it  can  be  pushed  and  pulled  back  and 
forth  on  a  grooved  wooden  track,  the 
soft,  rubber  tired  wheels  acting  as  a  cush- 
ion against  possible  noise  or  vibration 
which  may  lead  to  possible  detection 
should  a  sudden  jar  occur.  The  mirror 
must  move  very  slowly  and  steadily  and 
should  be  in  careful  hands,  as  one  care- 
less jolt  or  a  too  quick  shove  may  be  seen 
by  the  audience  which  is  ever  critical  and 
on  the  alert. 

The  top  of  the  mirror  is  made  to  run 
in  a  corresponding  wooden  grove  as  an 
auxiliary  guide  to  hold  it  steady  and  b 
prevent  its  toppling  over;  and  should 
be  set  in  a  corresponding  position  to  the 
wooden  track,  only  directly  above.  These 
tracks  are  set  at  an  angle  of  about  45 
degrees  to  a  plane  running  parallel  to  a 
line  of  vision  of  your  audience.  In  other 
words  to  the  left  side  of  the  stage  the 
large  mirror  should  be  placed  which  ex- 
tends clear  to  the  top  of  the  stage  open- 
ing to  prevent  detection  and  set  at  such 
an  angle  that  at  the  very  moment  this 
mirror  (M)  passes  the  edge  (X)  of  the 
chair  (C),  which  is  set  at  the  back  part 
of  the  stage  and  facing  the  audience,  it 
will  immediately  reflect  the  outer  edge 
(X')  of  the  chair  (C)  which  is  hidden 
from  the  view  <'\  the  audience  by  the 
mask  wing    (A). 

In  Fig.  3,  a  full  view  of  the  stage  as 
viewed  by  the  audience  i<  shown  in  per- 
spective.     You    will    observe    the    large 
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mirror  about  to  pass  in  front  of  the  chair 
which  is  set  up  stage,  and  about  to  re- 
flect the  edge  of  the  chair  behind  the 
wing  into  the  eyes  of  the  audience. 

By  the  arrangement  of  the  peculiar 
blue  lighting  and  the  hazy  reflection  of 
the  blue  draperies,  the  audience  fails  to 


FIG.  2.     PLAN   OF  THE   STAGE   AS   ARRANGED   FOK 
THE  BLUE  ROOM  MYSTERY 

see  the  ponderous  mirror  which  silently 
and  gradually  passes  in  front  of  the  eyes 
in  this  visible,  yet  invisible  manner. 
:  At  the  center  of  the  stage,  in  a  dome- 
like canopy,  is  the  all  important  fea- 
ture of  this  illusion — the  electric  lamp. 
This  lamp  is  hung  at  the  extreme  top  of 
the  dome  and  is  a  sixteen  candlepower 
having  a  frosted  bulb.  The  lamp  proper 
is1  enclosed  in  another  cover  which  is  also 
frosted  and  is  properly  speaking  an  actual 
dome  light  casing  as  shown  in  the  detail, 
Fig.  2,  and  must  be  set  just  so  in  order 
to  give  the  desired  lighting  effect  to  the 
blue  room.  If  it  is  too  dull  it  will  spoil 
the  illusion  by  allowing  no  reflection  of 
the  subdued  rays  from  the  mirror  and  if 
too  bright  it  will  expose  the  whole  trick. 
In  order  to  secure  the  right  mixture  of 
the  soft  blue  lighting  the  lamp  should  be 
made  to  raise  and  lower  and  should  be 
placed  on  a  small  dimmer. 

Personally  you  should  stand  out  front. 


where  your  audience  must  needs  be  and 
have  your  assistant  raise  and  lower  the 
lamp  until  you  secure  the  proper  mixture 
of  lighting. 

Do  not  fail  to  notice  if  you  can  ob- 
serve the  mirror,  as  you  have  him  run  it 
back  and  forth  across  the  stage.  Par- 
ticularly notice  if  you  can  observe  any 
escaping  rays  from  the  incandescent  light 
in  the  dome  stealing  through  the  aper- 
tures or  interstices  of  your  curtain  or 
otherwise  masked  stage. 

Have  the  assistant  push  the  mirror 
across  the  stage  until  it  is  about  to  cross 
the  point  (X)  on  chair  (C)  Fig.  2. 
Then  observe  by  changing  the  chair  (C) 
if  they  exactly  coincide.  That  is,  at  the 
very  moment  that  the  point  (X)  on  chair 
(C)  is  crossed  by  the  mirror  see  that  the 
latter  reflects  the  point  (X')  of  chair 
(C).  If  it  does  not,  see  that  it  does  ac- 
tually take  in  the  whole  chair  as  it  slowly 
cuts  from  view  the  one  set  up  stage  while 
gradually  passing  before  it,  and  takes  on 
and  reflects  the  one  down  stage. 

In  trying  out  this  illusion,  have  your 
house  lights  entirely  out  or  dimmed  down 
low  on  the  resistance  and  have  the  light- 
ing set  just  as  you  would  if  your  au- 
dience were  present  and  the  show  was  on. 
Then  again  see  to  it  that  that  little  incan- 
descent lamp  in  your  stage  dome  is  just 
right.  Furthermore  the  electrician  should 
always  be  prepared  and  see  to  every  de- 
tail before  starting  the  illusion. 

Mr.  Kellar,  the  late  magician,  was 
known  to  change  his  lamps  again  and 
again  and  have  the  stage  electrician 
almost  distracted,  so  great  a  stress  did 
he  lay  upon  the  detail  of  his  lighting.  The 
perfect  finesse  with  which  the  great 
magician  would  go  about  this  illusion 
was  wonderful.  He  never  failed  to  let 
the  electrician  distinctly  understand  that  • 
the  whole  scheme  depended  upon  the 
proper  lighting  and  the  mixture  of  the 
blue  color.  Never  was  a  more  nervous 
or  more  strenuous  man  seen  about  the 
stage  as  regards  the  lighting. 

After  ascertaining  that  everything  is  in 
readiness  the  magician  now  prepares  to 
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go  into  the  illusion.  After  a  laconic 
speech  stating  he  will  make  a  plant  grow 
from  a  sprout,  and  leaves  grow  on  the 
stem,  after  which  he  will  make  oranges 
hreak  out  before  your  very  eyes  or  a 
woman  appear  from  a  mass  of  human 
hones,  he  proceeds  to  go  into  this  gigan- 
tic trick  of  legerdemain.  At  the  cue  or 
signal  the  blue  plush  curtains  are  drawn 
back  and  after  uttering  a  short  incanta- 
tion and  making  a  few  magic  passes  or 
gestures,  the  magician  has  you  fix  your 
attention  upon  the  spfout  on  the  stage, 
far  back,  resting  on  a  chair  amid  the 
soft  blue  lighting. 

As  you  steadily  watch  the  sprout  it 
gradually  grows  larger  and  larger  until  it 
suddenly  breaks  forth  into  leaves.  After 
taking  on  the  leaves  so  mysteriously  and 
while  you  are  held  transfixed  by  the  seem- 
ingly impossible,  lo  and  behold,  from  be- 
hind this  phantom  mass  of  leaves  break 
forth  a  number  of  oranges. 

Of  course  they  are  not  real,  and  you 
whisper  to  your  neighbor  in  the  adjacent 
seat  that  it  is  only  a  trick.  And  that  is 
what  the  magician  said,  only  you  have 
forgotten  for  the  time  that  you  are  being 
imposed  upon.  You  fail  to  realize  as  you 
sit  spellbound  that  the  magician — having 
divined  this  very  question — is  .asking 
you:  "Beg  pardon,  did  you  say  they  were 
not  real  ?"  And  before  you  have  "come 
out  of  it"  he  is  far  away  up  stage  break- 
ing oft  one  of  the  oranges.  As  you  con- 
tinue to  watch  him,  still  in  a  trance,  you 
can  just  realize  he  is  appearing  to  you 
again  from  a  distance.  Coming  toward 
the  footlights  he  singles  you  out  and  with 
a  knowing  wink  and  a  cynical  smile  he 
deftly  casts  you  one  of  the  oranges  for 
inspection. 

It  was  all  very  simple,  as  you  can  read- 
ily see.  While  you  were  gazing  intently 
at  the  setting  on  the  chair  (C)  in  Fig.  2 
far  back  up  stage,  you  did  not  realize  that 
the  soft  blue  color  vibrating  in  your  eye 
held  your  vision  in  check  so  that  you  did 
not  perceive  that  the  ponderous  mirror 
was  being  slowly  made  to  travel  past  the 
chair. 


Two  flower  pots  are  used  up  to  this 
juncture.  The  pot  at  (C)  contains  a 
small  sprout,  whereas  the  pot  at  ( C )  has 
a  stem  and  leaves.  So,  as  the  mirror  is 
silently  pushed  across  the  stage  on  the 
rubber  tired  wheels,  it  gradually  cut-, 
from  view  of  the  audience  the  up  stage 
pot  as  it  gradually  takes  on  the  reflection 
of  the  stem  and  leaves  of  the  down  stag- 
plant. 

The  mirror  is  now  in  front  of  the  chair 
(C)  and  the  latter  is  hidden  from  the 
audience,  which  is  gazing  intently  at  the 
leaves  and  stem  that  have  grown  from 
the  sprout.  The  assistant  now  gets  busy. 
He  takes  from  behind  the  mirror  the  pot 
with  the  sprout  in  it  and  replaces  it  with 
a  third  pot  containing  a  full  grown  plant, 


FIG.  3.     FULL   VIEW   OF   THE   STAGE 

arranged  the  same  in  size,  shape,  etc..  as 
the  one  at  (C)  now  being  reflected  into 
the  eyes  of  the  audience.  In  this  third 
pot  the  leaves  and  stems  have  fastened  t" 
them  real  full  grown  oranges.  After  plac 
ing  the  plant  so  as  to  coincide  a-  hereto 
fore,  the  mirror  is  slowly  withdraw! 
from  the  stage  as  previously  described 
As  it  gradually  passes  from  in  front  of 
the  pot  on  chair  (C).  the  orange-  are 
slowly  brought  into  view,  and.  as  the  re- 
flections of  the  leaves  from  the  pot  al 
(C)  are  gradually  cut  oft'  by  the  action 
of     withdrawing    the     mirror,     the     Eull- 

grow  plant  containing  the  real  oranges  is 
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in  turn  exposed  to  the  critical  view  of 
your  spellbound  audience.  Stepping 
quickly  up  stage  now,  the  magician  can 
readily  pluck  some  of  the  oranges  to 
pass  out. 

If  this  trick  of  legerdemain  has  mysti- 
fied you,  the  one  following  will  more  than 
do  so.  The  magician  is  now  seen  placing 
a  weird  and  bony  skeleton  of  a  human 
being  in  the  "up  stage"  chair.  Then  he 
comes  down  and  steps  forward  to  the 
apron  of  the  stage  and  explains,  in  his 
suave  manner,  that  he  will  endeavor  to 
make  this  inanimate  mass  of  human 
bones  turn  into  a  real,  live,  beautiful 
woman;  and  this  he  proceeds  to  do. 

In  causing  a  real,  live  man  or  woman 
to  appear,  the  same  modus  operandi  is 
followed. 

In  transforming  the  skeleton  into  a 
man  or  woman  or  in  changing  the 
man  into  a  woman,  or  vice  versa, 
they  must  both  work  their  arms  briskly 
in  a  zigzag  or  circular  motion  while 
the  transformation  is  taking  place  in 
order  to  give  an  out-of-focus  or  dissolv- 
ing effect.  By  doing  this,  one  form 
seems  to  gradually  dissolve  and  fade 
away  as  the  other  mistily  comes  into 
view. 

So  great  an  effect  did  this  illusion 
create  upon  the  minds  of  the  Hindus 
when  the  late  Mr.  Kellar  performed  it 
before  them  while  in  India,  that  they 
believed  him  to  be  supernatural.  They 
asked  him  to  stay,  offering  every  in- 
ducement, which  he  refused.  They  then 
attempted  to  force  him  to  do  so  and  it 
was  only  after  threatening  that  he  would 
turn  all  their  rivers  into  blood  and  wine — 
a  trick  they  had  seen  him  do  with  water 
in  glasses — that  they,  through  abject  fear 
of  his  great  power,  allowed  him  to  go. 

It  is  a  truth  that  no  other  illusion  so 
simple,  yet  so  comprehensive  and  so  as- 
tounding, has  ever  been  produced,  or 
has  given  rise  to  such  general  ap- 
preciation on  the  part  of  the  theater- 
going public.  It  has  shown  and  proven 
to  the  "men  behind"  the  value  of  proper 
• — I    might    say — exact    lighting    to    the 


mysterious  art  of  the  magician  when 
backed  by  his  elusive  mirrors  and  elec- 
tricity, and  lastly  but  not  least  the  skill 
of  the  stage  electrician. 


The  Weather  and  the  Output 
Curve 

An  interesting  example  of  the  depend- 
ence of  a  large  city  community  upon  elec- 
tric lighting  is  illustrated  in  the  accom- 
panying diagram  showing  the  amount  of 
energy  required  at  the  South  Boston  sta- 
tion of  the  Boston  Edison  Company  at 
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OUTPUT   CURVES   FOR   TWO   SUCCESSIVE   DAYS 

the  same  hours  on  two  recent  successive 
days,  one  of  which  was  characterized  by 
one  of  the  darkest  mornings  in  the  his- 
tory of  the  city.  About  8  :30  a.  m.  a  sud- 
den pall  of  fog  and  darkness  settled  upon 
the  central  portion  of  the  Boston  district, 
and  inside  of  an  hour  the  consumers  of 
electric  lighting  service  called  for  the 
equivalent  of  480,000  tungsten  incandes- 
cent lamps  of  20  candlepower  rating.  The 
company  met  the  demand  upon  its  great 
turbine  station  with  comparative  ease,  al- 
though the  output  suddenly  required  was 
larger  than  the  total  capacity  of  the  next 
largest  installation  in  the  state.  About 
16,000  horsepower  was  required  in  excess 
of  the  amount  needed  at  the  same  hour 
on  the  previous  day. 
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Box  Cars  Loaded  by  Motor 

While  freight  houses  and  large  ship- 
ping concerns   usually   load   and   unload 
heavy  freight  on  flat  cars  and  gondola 
cars  by  the  use  of  over- 
head    cranes,     box     cars 
must  usually  be  laborious- 
ly   loaded    and    unloaded 
by  men. 

A  large  manufacturing- 
company  which  daily  re- 
ceives and  sends  out  a 
number  of  box  cars  of 
heavy  pieces  of  freight 
has  recently  installed  a 
novel  and  efficient  loading- 
machine  for  handling  box 
car  freight.  As  the  illus- 
tration shows,  the  ma- 
chine is  on  wheels  that  run 
on  tracks  between  the  cars 
and  the  shipping  and  re- 
ceiving platform.  A 
motor  operated  gear  controls  a  long  arm 
of  structural  steel  which  reaches  into 
the  car  door ;  to  this  arm  the  pieces  of 
heavy  -freight  are  attached,  or  if  the 
pieces  are  small,  a  large  scoop  or  plat- 
form can  be  attached. 


••Well,"  said  the  other,  "I  don't  know 
much  about  electricity,  but  I  should  say 
it  was  the  ohms.  You  see,  they  get  into 
the  wires  every  little  while  and  cause  an 
awful  lot  of  damage  there.     Technically, 
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I  believe,  it  is  called  resistance,  but  all 
it  amounts  to  is  stoppage — like  eels  in 
water  pipes,  you  know.  I  never  saw  an 
ohm  myself — they're  microscopic,  you 
know." 


The  Bothersome  Ohms 
It  is  related  of  a  certain  man  who  had 
purchased  an  electrical  machine,  that  not 
being  able  to  put  it  together,  he  tele- 
graphed to  the  manufacturer:  "Machine 
shipped  carelessly.  One  hundred  and  ten 
volts  missing."  A  similar  ignorance  of 
electricity  was  exhibited  by  a  passenger 
on  a  trolley  car  not  long  ago. 

The  car  stopped  in  the  middle  of  a 
field,  early  in  the  afternoon  of  a  blaz- 
ing hot  day.  Both  motorman  and  con- 
ductor tried  in  vain  to  hnd  out  what  the 
trouble  was.  At  last  they  gave  it  up. 
and  the  conductor  started  down  the  track- 
to   the   nearest   telephone. 

"What  do  you  suppose  is  the  trouble?" 
asked  a  passenger  of  the  man  next  to 
him. 


Ignition  of  Fire  Damp   by  Breaking 
Incandescent  Lamps 
The  English  Bureau  of  Mines  has  beei 
making  experiments  to  discover  whethei 
fire  damp  can  be  ignited  by  the  breakag 
of  the  bulb  of  a  small  incandescent  lamp 
The  matter  is  of  importance  on  account 
of  the  number  of  small  portable  electi 
lamps  with   tungsten   filament  which 
now  being  used  in  mines.     In  the  expei 
ments  the  lamps  were  broken   in  a  m 
ture  of   natural   gas   and   air  in   the  p 
portion  of  8.6  per  cent  of  gas,  and  91   • 
per  cent    of   air.    which    is    the    mosl    e 
plosive  mixture.     The  report   states  tha 
in  the  majority  of  cases  ignition  did  not 
occur,   which   would   lead   to  the   belie! 
that  ordinarily  the  filament  will  not  re 
tain     its     heat     long    enough     after     the 
breakage  o\    the  globe  to   ignite  the  - 
rounding"  gas. 
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Humane  Destruction  of  Animals 

Six   months   ago    the   Humane    Society   of 
New  Jersey  installed  at  its  Shelter  in  Newark 
two  automatic  electric  cages  for  the  disposa 
of  stray,  homeless  and  sick  dogs  and  cats.   The 
fact    that    these    devices 
seem    to    represent    the 
most  humane  method  of 
destroying  life  that  is  so 
far  known  should  com- 
mend their  use  to  every 
humane  society  and  hu- 
mane worker. 

One  of  these  cages  is 
for  destroying  dogs,  the 
other    for    disposing    of 

cats.  The  clog  cage  or  box  is  five  feet  long,  two 
and  one  half  feet  wide  and  four  and  one  half 
feet  high  and  is  made  of  wood.     It  sets 
upon  legs  eighteen  inches  long.     The  top 
of  this  box  is  of  glass,  the  sides  are  lined 
with  wood,   and  on  the 
the   bottom    is    a   metal 
pan     connected    to    one 
side  of  the  circuit.     To 
a  metal  bar  on  each  side 
of  the  inner  cage  is  con- 
nected the  other  side  of 
the  electric  circuit.  From 
these  metal  bars  depend 
two  strong  spiral  springs 
with  metal  hooks  at  the  lower  ends.    The 
current  is  controlled  by  means  of  auto- 
matic contacts  when  the  door  is  opened 
and  closed. 

In  operation  a  metal  collar  is  put  about 
the  dog's  neck,  he  is  placed  in  the  cage 
and  the  hooks  are  snapped  into  rings 
in  the  collar  and  the  door  closed.  In- 
stantly the  dog  drops  unconscious,  while 
a  sand  glass  on  the  outside  of  the  cage 
marks  the  time.  No  one  can  touch  the 
inner  cage  when  the  door  is  closed  but 
the  whole  operation  may  be  watched 
through  the  glass  top. 

The  time  usually  found  necessary  for 
the  destruction  of  life  in  dogs  is  30 
seconds.  If  any  signs  of  life  appear  the 
animal  is  immediately  put  back  and  cur- 
rent again  turned  on.     Experts  say,  and 
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this  is  verified  for  the  Humane  Society 
by  its  president,  James  C.  Corlies,  D.  V. 
S.j  that  unconsciousness  is  instantaneous, 
and,  as  the  inventor  affirms,  "unaccom- 
panied by  surprise,  fear  or  pain." 

The  cat  cage  is  smaller — 27  by  16 
inches — and  set  at  table  height  for  con- 
venience. The  outer  box  is  of  wood  and 
inside  is  a  box  of  slate  insulated  from  the 
outer  box.  The  inner  box  has  electrodes 
on  the  bottom.  The  current  here  is  also 
controlled  by  opening  and  closing  the 
cover.  The  operator  can  lower  and  lift 
this  by  foot  action  by  means  of  a  treadle, 
pulley  and  cord.  The  cat  is  placed  in  the_ 
box,  the  fore  feet  on  one  electrode,  the 
hind  feet  on  the  other,  and  the  cover  is 
quickly   dropped. 

While  in  the  case  of  the  dog,  uncon- 
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sciousness  is  instantaneous,  the  time  al- 
lowed for  destroying  cats  is  one  minute. 
Just  why  a  longer  time  is  necessary  for 
the  cat  than  for  the  dog  is  not  known. 
Perhaps  it  is  greater  inherent  vitality, 
differences  in  contact  caused  by  density 
of  fur,  or  greater  body  resistance  to  the 
electrical  current. 

Animals  electrocuted  show  no  appear- 
ance of  having  suffered  as  in  the  case 
of  most  other  methods.  They  lie  relaxed 
and  as  if  asleep  except  that  their  eyes  are 
open,  and  a  return  to  consciousness  will 
never  take  place  if  the  apparatus  is  prop- 
erly handled. 

The  Humane  Society  of  New  Jersey 
is  one  of  the  first  societies  to  use  the 
automatic  electric  cages  and  gives  its 
hearty  endorsement  to  them. — Ella 
Skinner  Bates. 


Copper  Refining  Plant  in  Montana 

Near  Phillipsburg,  Mont.,  there  is  a 
little  copper  refining  plant  tucked  away 
in  the  hills  that  is  daily  extracting  cop- 
per from  the  crude  ore  by  practically  the 
same  process  as  that  employed  at  the 
Aamdal  works  in  Norway,  described  in 
the  January  issue  of  this  magazine.     In 


addition  there  are  now  two  other  plants 
being  constructed  at  Butte,  Mont. 

The  carbonate  ores  are  mined  far  up 
on  a  steep  side  hill  from  whence  they 
are  sent  down  a  steel  lined  chute  to 
crushers  which  crush  the  ore  to  an  av- 
erage diameter  of  three  quarters  of  an 
inch.  The  ore  is  then  dumped  into  large 
shallow  tanks  where  sulphuric  acid  and 
water  are  poured  on  it.  The  resulting 
solution  is  tapped  off  at  the  bottom  and 
runs  to  temperature  tanks  where  it  is 
heated  to  about  40°  C.  From  thence  it 
goes  to  the  electrolytic  tanks  where  a 
current  of,  9,000  amperes  is  passed 
through  it  using  lead  anodes  and  copper 
cathodes. 

The  solution  runs  from  these  tanks  to 
a  large  receiving  tank  from  whence  it 
is  pumped  up  and  passed  over  the  ore  to 
gather  more  copper. 

Every  receptacle  the  solution  comes  in 
contact  with  must  be  lead  lined,  and  the 
pump  is  of  hard  rubber. 

The  electricity  is  generated  by  three 
generators  of  five  volts,  3,000  amperes 
capacity  and  driven  by  steam  power, 
coal  being  hauled  by  teams  from  the 
railroad  station  ZV2  miles  away. — IT.  IT. 
Hansen. 


AN   ELECTRIC   COPPER    REFINING   PLANT   IN   MONTANA 


FALLS  OF   THE   RIVER   ERNE  AT  BALLYSHANNON  —  A  TYPICAL  SOURCE  OF  WATER  POWER 
IN   IRELAND 


Bright  Future  for  Eledric  Power  in  Ireland 


That  the  dormant  electrical  resources 
and  opportunities  of  the  Emerald  Isle 
have  not  been  more  fully  taken  advantage 
of  heretofore  does  not  indicate  any  lack 
of  appreciation  of  the  possibilities,  but 
rather  the  handicap  of  adverse  circum- 
stances. Until  within  the  past  few  years 
Ireland,  through  no  fault  of  her  own, 
has  suffered  from  commercial  and  indus- 
trial blight,  but  now  a  brighter  era  is 
dawning  and  one  of  the  first  manifesta- 
tions of  the  regeneration  of  Erin  is  found 
in  the  inceptions  of  projects  to  utilize 
Ireland's  splendid  water  power  for  the 
generation  of  electrical  current. 

The  land  of  the  shamrock  is  the  natural 
storehouse  of  deposits  of  peat  that  would 
afford  fuel  for  generations  for  all  the 
electrical  power  plants  that  the  island 
could  be  expected  to  require,  but  such  is 
Erin's  prodigality  of  resources  that  it 
will  not  be  necessary  to  rely  upon  the 
turf  fuel  to  any  extent.  Water  power 
Ireland   has   in   abundance   and   it  is    so 


distributed  that  there  need  be  no  long- 
transmission  of  the  electrical  power  gen- 
erated. The  whole  country  is  a  network 
of  streams  and  rivers  and  lakes  and  a 
considerable  portion  of  the  island  is 
mountainous  with  the  result  that  the 
streams  have  a  fall  that  renders  them 
specially  well  adapted  to  generating  elec- 
tric power.  This  is  the  situation  in  the 
southwest  of  Ireland  and  all  along  the 
west  coast  where  electric  power  is  to  be 
introduced  in  the  famous  marble  quarries 
of  Connemara. 

A  typical  example  of  the  transforming 
power  of  electrical  energy  is  seen  at  the 
town  of  Ballyshannon  in  the  west  of  Ire- 
land. Ballyshannon  is  not  particularly 
advantageously  situated  from  a  commer- 
cial standpoint,  but  she  enjoys  the  boon 
offered  by  the  falls  of  the  River  Erne,  a 
cataract  150  yards  in  width  and  sixteen 
feet  in  height,  and  the  result  is  a  pro- 
gressive, up-to-date  industrial  town  with 
the  prospect  of  rapid  progress  in  future. 
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This  northwestern  section  of  Ireland  in 
which  Ballyshannon  is  located  offers  an- 
other rich  opportunity  for  electrical 
power  in  the  narrow  gauge  or  so  called 
"light  railways"  which  are  the  sole  means 
of  transportation  in  this  district.  These 
railways  ■_  are  at  present  equipped  with 
steam  locomotives,  but  it  is  predicted  that 
at  no  distant  day  the  entire  system  will 
be  electrified. 

In  this  connection  it  may  be  noted 
that  the  larger  Irish 'cities  such  as  Dub- 
lin, Belfast,  Galway,  etc.,  are  well  pro- 
vided with  electric  railways,  the  double- 
deck  cars  being  the  approved  form  of 
rolling  stock.  It  may  be  of  interest  to 
add  that  in  Belfast,  where  the  tramways 
are  owned  and  operated  by  the  city 
corporation,  the  municipality  builds  all 
its  own  cars  but  the  trucks  and  eleqtrical 
equipment  are  imported  from  the  United 
States.  In  the  south  of  Ireland,  notably 
in  the  Lakes  of  Killarney  district,  there 
would  appear  to  be  a  harvest  awaiting 
the  promoter  who  will  build  electric 
scenic  lines  such  as  the  Gorge  Road  at 
Niagara.  Until  recently  the  beauties  of 
this  Killarney  fairyland  could  be  enjoyed 
only  by  means  of  a  coach  tour.     Within 


the  past  year  or  two  sightseeing  auto- 
mobiles have  been  introduced  but  they 
are  not  an  emphatic  success  nor  can 
they  handle  the  increasing  traffic  as  could 
an  electric  line. 

And  speaking  of  electric  railways  in 
Ireland,  although  advance  has  been 
slow  in  an  electrical  sense,  she  claims  the 
distinction  of  possessing  one  of  the  first 
successfully  operated  electric  railroads 
in  the  world.  This  pioneer  line  is  several 
miles  in  length  and  connects  the  town 
of  Portrush  in  northern  Ireland  with 
the  Giant's  •  Causeway,  one  of  the  won- 
ders of  the  world.  This  Irish  electric 
road  was  built  in  1883  and  was  designed 
by  the  late  Sir  William  Siemens,  the 
famous  German  electrical  engineer  and 
manufacturer.  It  has  been  in  practically 
continuous  operation  ever  since,  but  its 
original  primitive  and  picturesque  third 
rail  installation  has  long  since  been  re- 
placed by  an  ordinary  overhead  trolley. 
Electrical  engineers  with  imagination 
claim  that  the  road  at  the  Giant's  Cause- 
way ought  to  be  extended  all  the  way 
to  Belfast  along  the  Antrim  coast  route, 
thus  affording  another  scenic  ride  that 
would    rival    anv    of    those    which    mav 


ONE  OF  THE  CURIOUS  NARROW  GAUGE  OR  "LIGHT  RAILWAY"  TRAINS  OF  NORTHWESTERN 
IRELAND.    THERE   IS   TALK   OF   ELECTRIFYING   THESE   LINES 


UN- 
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now  be  made  on  the  suburban  electric 
lines  which  radiate  in  all  directions  from 
Dublin. 

An  influential  factor  in  behalf  of  the 
electrical  development  of  Ireland  is  found 
in  the  interest  of  Marconi,  who  has  his 
principal  wireless  station  at  Clifden  in 
western  Ireland,  and  who,  having-  mar- 
ried an  Irish  woman,  is  taking  more  than 
a  casual  interest  in  the  country.  Several 
Americans,  including  Richard  Croker, 
who  has  built  a  mansion  some  nine  miles 
from  Dublin,  are  also  interesting  them- 
selves in  industrial  projects  which  em-" 
brace  the  development  and  utilization  of 
electricity. 

Heated  Coat  for  Astronomers 

The  astronomer  in  his  observatory  is 
often  obliged  to  work  in  low  temperature 


as  a  heating  pad  of  an  electric  blanket.  A 
fine  wire  is  woven  about  between  the 
lining  and  outside  cloth  of  the  coat.  This 
wire  is  heated  by  current  but  there  is  no 
possibility  of  a  shock,  as  the  wire'  is  well 
insulated. 

The  accompanying  illustration  shows 
an  astronomer  wearing  a  coat  which  is 
connected  to  the  circuit  by  a  flexible  cord 
and  plug. 

Electrician  Heroes 

Mr.  Chas.  Sanges  and  Mr.  Frank  Net- 
tles, both  electricians  of  the  Mobile  Elec- 
tric Company,  Mobile,  Ala.,  displayed 
rare  bravery  Thursday,  January  9th,  in 
rescuing  two  firemen  who  had  been  bur- 
ied beneath  the  debris  in  a  fire  which  de- 
stroyed the  Mobile  Theater.  These  men, 
at  the  risk  of  their  lives,  were  lowered 
by  ropes  attached  to  their  belts  into  the 
smoldering  tons  of  brick  to  dig  out  the 
lifeless  bodv  of  one  fireman  and  the  in- 


THE  ELECTRICALLY 

HEATED  COAT.  AS 

SUGGESTED  FOR 

ASTRONOMERS 


conditions  in  order  that  the  lenses  of  his 
instruments  may  not  cloud  up  with" con- 
densed moisture. 

An  electrically  heated  coat  has  been 
suggested  for  his  use.  Such  a  coat  to  all 
appearances  resembles  an  ordinary  house 
coat/  but  is  made  in  the  same  manner 


jured  body  of  the  other.  The  red  hot 
bricks  were  removed  and  the  two  taken 
out  from  among  the  red  hot  ruins.  Al- 
though burned  and  blistered,  the  line- 
men went  back  to  their  work,  after  re- 
ceiving medical  attention,  and  resumed 
their  daily  duties  just  as  usual. 
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An  Ideal  Ele&ric  Plant  on  a  Farm 

Located  about  two  miles  outside  of 
Marietta,  Ohio,  on  the  banks  of  the 
Muskingum  river,  is  what  one  might 
consider  almost  an  ideal  farm.  It  is 
owned  by  Mr.  W.  W.  Mills,  a  Marietta 
banker,  who  is  also  vice-president  of  the 
Parkersburg,  Marietta  and  Interurban 
Railroad  Company.  This  company,  in 
addition  to  operating  the  railroad  be- 
tween the  cities  of  Parkersburg  and 
Marietta,  also  supplies  light  and  power 
in  these  cities. 

The  farm  consists  of  about  60  acres 
of  very  valuable  land,  approximately 
one-half  of  which  is  located  along  the 
river  bank  and  is  of  the  very  richest  kind 
of  soil.  Mr.  Mills  decided  some  time 
ago  to  have  a  modern  and  up-to-date 
farm,  and  selected  this  locality  as  being 
specially  suitable.  The  trolley  road  runs 
parallel  with  the  river  and  directly 
through  the  farm,  so  that  it  affords  excel- 
lent transportation  facilities  to  and  from 
Marietta  and  Parkersburg. 

AVishing  to  avail  himself  of  all  mod- 
ern advantages,  Mr.  Mills  naturally 
turned  to  his  own  company  for  sugges- 
tions as  to  the  possible  use  of  electricity 
on  the  _  farm.  On  consulting  with  the 
general  manager  of  the  P.  M.  &  I.  Com- 
pany, it  was  found  that  it  was  possible 
by  use  of  outdoor  type  apparatus  to  se- 
cure the'  electric  energy  at  a  very  reason- 
able expense:  All  that  was  necessary  to 
do  was;  to  tap  the  22,000  volt  trans- 
mission line  which  runs  past  his  farm, 
install  a  transformer  and  switching  ap- 
paratus and  use  the  current  in  various 
'applications  on  the  farm. 

The  accompanying  illustration  shows 
clearly  the  simplicity  of  the  installation, 
which  consists  of  a  standard  Westing- 
house  outdoor  type  transformer,  giving 
110  or  220  volts  on  the  secondary.  The 
small  building  contains  the  switchboard, 
a  watthour  meter  for  measuring  the  en- 
ergy received  and  the  auto-starter  for  a 
ten  horsepower  motor  which  is  located 
about  1,200  feet  away  on  the  river  hank. 


The  motor  is  used  for  pumping  water 
into  a  tank  located  just  back  of  the  house. 
When  desired,  it  can  also  be  used  for 
irrigating  the  truck  farm,  an  operation 
accomplished  by  means  of  several  valves 
which  can  be  opened  and  the  water  al- 
lowed to   flow   by  gravity  through   some 


FARM   TRANSFORMER   STATION 

piping  which  is  perforated  at   intervals, 
thus  spraying  the  water  over  the  land. 

Appreciating  the  desirable  features  of 
electrical  devices  in  the  home,  advantage 
was  taken  of  the  electrical  installation  to 
light  the  residence  and  equip  it  with  the 
man)-  modern  electric  devices  thai  do  - 
much  to  make  home  life  easy. 

This  installation  lias  proved  conclu- 
sively to  the  officials  of  the  railroad  com- 
pany that  it  is  entirely  feasible  to  tap.  for 
power  and  lighting  purposes,  the  trans- 
mission line  which  had  heretofore  been 
used  onl)  i'or  supplying  energy  to  the 
railway.  By  this  means,  it  is  possible 
to  supply  a  number  o\  villages  and 
small  towns  along  the  line  o\  railway, 
and  thus  derive  a  verj  considerable  re\ 
enue  at  a  small  outlaj . 
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Boston's  Articulated  Trolley  Car 

The  Boston  Elevated  is  making  some 
experiments  with  an  articulated  car  as  a 
means  of  solving  the  problem  presented 
by.  the' many  sharp  curves  on  the  tracks 
of  the  Boston  street  cars. 

Boston,  in  the  1600's,  was  but  a  village 
nestled  on  the  slopes  of  Beacon  Hill  and 
connected  with  the  village  of  Roxbury.by 


The  World's  Greatest  Battleship  and 
Her  Electrical  Equipment 

From  the  crude  generator  and  scant 
electrical  equipment  of  the  old  steam 
frigate  Trenton  to  the  installation  on  the 
modern  dreadnaught  New  York  runs  the 
history  of  electrical  appliances  in  the 
United  States  Navy.,  The  ill-fated  Tren- 
ton, wrecked  in  a  hurricane  at  Samoa  in 


ARTICULATED   TROLLEY   CAP* 

a  narrow  neck  of  land  extending  across 
the  ;small  bay.  This  '"back"  bay  was 
gradually  filled  in  during  modern  times, 
but  j  with  all  the  modernizing,  the 
erecting  of  brick  and  stone  structures,  it 
is  a  remarkable  fact  that  the  same  old 
crooked  paths  of  the  original  hamlet  of 
Boston  were  preserved. 

The  new  car  has  been  devised  by  the 
company  itself  at  its  Bartlett  Street  plant 
and  if  the  car  proves  satisfactory,  it  will 
then  be  manufactured  outside  and  put 
into  general  use  on  the  Boston  trolley 
system. 

The  articulated  trolley  car  consists  of 
two  of  the  old  style  "bobtail"  trolleys, 
hinged  onto  a  small  platform  car.  Thus 
150  to  200  persons  can  be  carried  at  one 
load, and  the  train  is  so  broken  up  that 
~a  very  short  curve  can  be  taken. 


1889,  was  the  first  American  vessel  to  be 
lighted  by  electricity,  the  installation 
being  made  in  1885  under  the  supervision 
of  Rear  Admiral  Royal  Bird  Bradford, 
then  a  lieutenant-commander. 

Quite  different  from  that  of  the  ship 
of  the  present  day  was  the  lighting- 
apparatus  of  the  old  wooden  ship,  for  her 
lights  were  installed  at  a  time  when  com- 
mercial lighting  on  land  was  in  its  in=- 
fancy.  Current  was  generated  by  a  bi- 
polar machine  and  supplied  light  only. 
The  Nezv  York,  the  very  latest  of  Uncle 
Sam's  fighters,  will,  when  she  is  commis- 
sioned next  Fall,  have  electrical  machin- 
ery for  everything  except  the  actual  driv- 
ing of  her  propellers,  current  being- 
supplied  by  four  300  kilowatt  generators. 

In  the  first  place  there  will  be  the  ship's 
lighting,  some  2000  sixteen  candlepower 
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incandescent  lamps  and  42  mercury  vapor 
arcs  being  required  in  addition  to  the 
sixteen  36  inch  searchlights  and  the 
lamps  on  the  semaphore  arms  and  of  the 
Ardois  system. 

From  his  -place  on  the  bridge  the  navi- 
gating officer  will  control  every  move- 
ment of  his  ship,  for  a  system  of 
telephones,  speaking  tubes  and  bells  puts 
him  in  instant  communication  with  every 
part  of  the  vessel  from  the  tops  of  the 
fire  .control  masts  to  the  dingiest  stoke 
hole.  In  addition  to  this  lighting  appa- 
ratus and  signaling  equipment  there  will 
be  electric  motors  to  perform  every  task 
on  shipboard. 

At  the  turn  of  a  lever  on  the  bridge  a 
great  motor  of  50  horsepower  will  swing 
the  rudder  to  keep  the  vessel  on  her 
course.  In  battle  it  will  be  motors  of  50 
horsepower  that  hoist  the  powder  and 
shells:  from  the  magazines  to  the  turrets 
of  the  fourteen  inch  breech  loading  rifles, 
another  motor  of  three  horsepower  will 
open  the  breech  and  one  of  fifteen  will 
ram  the  charge  home.  Others  of  25  and 
fifteen  horsepower  will  swing  the  turrets 
to  port  or  starboard  and  elevate  and  de- 
press the  guns  and  when  all  is  in  readiness 
an  electric  spark  will  explode  the  powder 
and  hurl  the  shell  on  its  mission  of  de- 
struction. 

While  the  five  great  turrets,  each  with 
its  pair  of  fourteen  inch  guns,  will  be  han- 
dled by  this  elaborate  electrical  machin- 
ery, the  21  five  inch  guns  of  the  secondary 
battery  will  be  handled  entirely  by  hand, 
the  members  of  the  gun  crews  swinging 
and  elevating  the  rifle  by  means  of  wheels, 
although  the  ammunition  will  be  brought 
up  from  the  magazines  far  bejow  the 
water  line  by  means  of  three  horsepower 
electric  hoists. 

In  addition  to  the  motors  for  the  ship's 
fighting  machinery  there  are  the  great 
electric  cranes  for  all  the  heavy  hoisting. 
They  will  pick  a  steam  launch  and  its 
crew  out  of  the  water  and  deposit  it  any- 
where on  deck,  a  50  horsepower  motor 
hoisting  the  load  and  one  of  half  that 
power  turning  the  crane  from  side  to  side. 


A  35  horsepower  motor  will  turn  the 
capstan  to  haul  the  anchors  to  the  deck 
and  a  deck  winch  of  the  same  power  will 
be  provided  for  hoisting  stores  out  of  the 
hold.  Motor  driven  pumps  will  keep  the 
ships'  fresh  water  in  circulation  as  well 
as  supply  the  standpipes  from  which  the 
ship  is  washed  down  with  sea  water. 
Forty-four  ventilating  sets  will  provide 
fresh  air  and  35  horsepower  blowers  will 
supply  forced  draught  when  necessary. 

In  the  ship's  galley  will  be  an  electrical 
installation  that  will  be  a  radical  depar- 
ture from  former  practices,  for  the  old 
kitchen  range  with  its  dirt  and  ashes  is 
to  be  displaced  by  an  electric  oven.  In 
this  oven  all  the  bread  will  be  baked  and 
a  ship  crew  now  requires  thousands  of 
loaves  a  week.  There  will  also  be  a 
complement  of  culinary  tools  that  will  do 
all  the  tasks  that  the  jacktes  used  to  do 
when  they  wanted  to  gain  the  cook's 
favor.  These  appliances  will  peel  pota- 
toes, slice  bread,  beat  eggs,  mix  dough, 
grind  and  slice  meat,  wash  dishes  at  the 
rate  of  6,000  pieces  an  hour,  freeze  ice- 
cream and  operate  a  refrigerating  ma- 
chine that  will  not  only  preserve  the  food 
in  the  store  rooms,  but  will  pump  brine 
through  a  system  of  pipes  encircling  the 
magazines,  thus  keeping  them  cool  and  re- 
ducing the  danger  of  combustion  to  a 
minimum. 

Such  in  brief  is  to  be  the  electrical 
equipment  of  Uncle  Sam's  newest  fighter, 
the  New  York,  launched  at  the  Brooklyn 
Navy  Yard  last  October.  She  will  be 
completed  in  time  to  take  pari  in  the 
mobilization  of  the  fleet  next  fall  anil  will 
be  the  largest  war  vessel  in  commission. 
The  Nciv  York  will  haw  a  speed  of  21 
knots,  a  displacement  of  27. (>U>  ion-.,  a 
length  of  ?7?  feet  and  a  beam  of  "5  feet. 
Her  crew  will  consist  ^\  64  officers  and 
1,000  men  and  in  the  crew  will  he  about 
40  expert  electricians,  men  trained  in  the 
government  electrical  school  at  the 
Brooklyn  Navy  Yard  and  lit  ted  especially 
for  the  peculiar  requirements  of  caring 
for  a  fighting  ship's  intricate  electrical 
machinen . 
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College  Class  Leaves  Memorial 

In  many  universities  and  colleges  the 
graduating  class  leaves  behind  a  memo- 
rial to  perpetuate  its  memory.  This 
custom  prevails  at  the  Kansas  State  Ag- 
ricultural College,  Manhattan,  and  the 
class  of  1912  arranged  to  "so  let  its  light 
shine"  that  it  will  lie  remembered  for  all 
time.  ■    . 

The  memorial,  costing  $600,  consists 
of    four  bronze   finished    electroliers    set 


tached  directly  to  the  building  and  for- 
merly used  for  lighting  have  been  re- 
moved.— V.  E.  Miller. 


A   USEFUL   AND   ARTISTIC   CLASS   MEMORIAL 

upon  metal  posts  along  the  walk  front- 
ing the  auditorium.  Each  electrolier  is 
fitted  with  five  globes — one  large  sixteen 
inch  center  globe  and  four  ten  inch  globes 
supported  on  side  brackets.  A  150  watt 
Mazda  lamp  is  used  in  the  large  globe 
and  40  watt  Mazdas  in  the  small  ones. 

Each  post  is  set  on  a  square  cement 
base,  making  the  uppermost  lamp  twelve 
feet  above  the  walk.  The  current  for 
lighting  is  furnished  by  the  college  power 
plant,  being  220  volts,  direct  and  is  car- 
ried to  the  posts  by  steel-armored  lead- 
encased  cable  laid  directly  in  the  ground. 

The  arc  lights  shown  in  the  picture  at- 


Electric  Charge  on  Rain 
In  the  proceedings  of  The  Royal  Irish 
Academy  for  Sept.,  1912,  are  described 
the  experiments  of  Messrs.  McClelland 
and  Nolan  on  the  electrical  charge,  on 
rain.  Of  the  total  amount  of  rain,  col- 
lected .  82.6  per  cent  was  forind  ~tq„-  be 
positively  charged,  while,  of  the.  total 
amount  of  electricity  brought  down,  76,9 
per  cent  was  positive.  Tables  giving '.the 
results  of  each  month  show  that  the 
charge  per  cubic  centimeter  of  rain  tends 
to  be  lower  in  the  winter  than  in  summer. 
The  rain  was  separated  into  three  .types 
— fine,  large  and  mixed  rain.  Large  rain 
is  always  .-highly  charged,  the  average 
charge  being  one  to  two  electrostatic 
units  per  cubic  centimeter.  The  largest; 
charge  per  cubic  centimeter  was  one  of 
12.3  electrostatic  units  on  March  5,  1912. 
Mixed  rain  is  weakly  charged.  On  both 
of  these  types  positive  electricity  pre- 
dominates, but  fine  rain  is  always  nega- 
tively charged  . 

Tables  are  given  showing  the  current 
per  square  centimeter  of  the  earth's  sur- 
face brought  down  by  the  rain.  Sum- 
ming up,  the  authors  say  that  there  is 
no  doubt  that  a  large  excess  of  positive 
electricity  is  brought  down  to  the  earth's 
surface  by  rain.  Their  experiments 
show  that  the  rain  occurring  during  nor- 
mal elecrical  conditions  is  charged,  gen- 
erally speaking,  in  a  similar  manner  to 
thunderstorm  rain. 


Where  Carbon  Boils 

It  is  held  that  when  an  electric  arc 
light  hisses,  the  carbon,  melted  from  one 
of  the  rods,  is  actually  boiling  in  the 
little  crater  formed  in  the  end  of  the 
rod.  The  superheated  liquid,  with  blind- 
ing flashes  of  light,  moves  and  jumps 
about  very  much  as  water  does  on  be- 
ginning to  boil. 
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Modern  Interurban  Stations 

The  small  wooden  structure  is  a  type 
of  station  frequently  found  along  inter- 
urban lines  serving  as  a  waiting  room. 
Only  a  few  months  ago  this  type  of 
station  occupied  the  spot  on  the  Aurora 
and  Elgin  Interurban  Railway  where  is 
now  located  the  imposing  brick  structure 
shown  in  the  large  picture.  The  favor 
of  the  public  toward  the  electric  railway 
particularly  in  winter  and  the  consequent 


were  more  or  less  familiar  and  can  but 
make  for  the  popularity  of  electric  inter- 
urban service. 


Electric   Bells  Rung  by  the  Sun 

Professor  Kohl,  of  the  Odder  Observa- 
tory, Denmark,  reports  that  when  the 
huge  sunspot  of  September  last  was 
crossing  the  solar  meridian,  magnificent 
auroral  lights  flashed  across  the  heavens 
and  the  electric  bells  in  the  great  tele- 
graph station  at  Frederica  rang  withoul 


A  MODERN  INTERURBAN   STATION  IN   CONTRAST  TO   THE   OLD  WOODEN   STRUCTURE 

increased  patronage  due  to  freedom  from 
smoke,  dirt  and  unreliable  service  com- 
mon on  steam  roads  account  for  the 
building  of  substantial  accommodations 
for  the  public. 

This  imposing  and  modern  station  is 
divided  into  general  and  separate  waiting 
rooms  with  conveniences.  The  large 
French  windows  and  porches  give  an  air 
to  the  station  entirely  different  From  that 
of    the    stufiV   place    with    which    patrons 


am  \  toible  cause  I  he  telegraphic  sen  ice 
in  Denmark  was  disturbed  for  hour-  dur- 
ing the  auroral  display.  Professor  Kohl 
thinks  that  the  agenc)  of  the  sun  in  pro- 
ducing the  phenomena  was  evident.  S 
ilar  exhibitions  ..f  "wireless  telegraphy" 
between  the  sun  and  the  earth  have  been 
noted  in  the  past,  when  electric  currents 
at    pressure-   of    several    hundred    volts 

have    been    noted    in    the    telegraph    lines 
all   over  the  world. 


S&IcihIr 


STORY 


By  GEORGE   F.  WORTS 


\ 


Without  going  into  further  personal 
details  let  it  suffice  to  say  that  Mr.  Jones 
typified  the  average  American  business 
man.  At  10  a.  m.  he  sat  in  his  office 
smiling  knowingly  over  the  following 
note  from  a  friend: 

"Dear  Jones,"  it  ran,  "big  poker  party 
on  at  the  club  to-night— sky  the  limit  as 
usual.  Phone  your  wife  the  'Sick  Friend' 
story  and — " 

At  this  juncture  Mr.  Jones  reached  for 
the  'phone  to  call  his  wife.  He  lifted 
the  receiver  from  its  hook  on  the  taper- 
ing nickeled  pedestal  and  put  it  to  his 
ear.  At  the  end  of  the  fourth  second,  pre- 
cisely, when  "Central,"  by  established 
precedent,  was  scheduled  to  break  the 
monotony  with  a  crisp  "Number  please!" 
Mr.  Jones  commenced  to  fidget.  "Why, 
what  rotten  service,"  he  muttered.  He 
clicked  the  hook  up  and  down  with  his 
forefinger  impatiently.  Nearly  a  quarter 
of  a  minute  passed.  His  face  became 
flushed  and  his  eyes  fairly  bulged  with 
rage.  He  rumpled  his  hair  with  his  dis- 
engaged hand,  unconsciously  augmenting 
an  already  superb  dramatic  effect.  By 
this  time  he  had  forgotten  entirely  the  in- 
,  genious  little  tale  he  had  cracked  up  for 
his.  wife. 

Meanwhile,  confronted  by  a  sudden 
spurt  in  the  number  of  calls,  due  to  a 
grave  slump  on  the  stock  exchange,  "Cen- 
tral," who  had  been  striving  valiantly  to 
hold  her  own  against  this  unexpected 
burden,  picked  up  a  switchboard  cord — 
one  of  the  arteries  through  which  flowed 
an  endless  traffic — and  answered  in  its 
turn  the  flickering  dot  of  light  on  her 
switchboard  which  indicated  Mr.  Jones's 
rising  wrath. 


"Number  please?"  she  asked  sweetly. 

"Number! — <  Number!!"  shouted  the 
furious  voice  of  Mr.  Jones  over  the  wire. 
"Why — blankety  blank  it!  I've  been  wait- 
ing here  over  half  an  hour — "  etc.  Fig- 
uratively speaking,  the  wires  fairly 
writhed  and  sank  under  the  weight  and 
substance  of  Mr.  Jones's  words.  Central, 
who,  as  usual,  was  a  sensitive  young 
girl,  was  compelled  to  sit  quietly  by,  mind 
you,  and  listen  with  an  ear  pink  with 
shame  to  the  unstemmed  flow.  She  beck- 
oned for  a  supervisor  and  the  supervisor 
listened,  too,  for  a  time,  with  the  color 
mantling  her  cheeks,  to  Mr.  Jones's  caus- 
tic opinion.  In  despair  and  disgust  she 
finally  switched  the  connection  to  a  cooler 
wire — that  which  led  to  the  manager's 
office.  Mr.  Jone's  anger,  it  seems,  was 
a  sort  of  a  regenerative  affair  and  did 
not  falter  until  the  brisk  voice  of  the 
manager  interrupted  with  a  "What  is  the 
trouble    please?" 

Mr.  Jones  gasped  in  astonishment,  but 
upon  gaining  the  indentity  of  his  auditor 
— completed  the  citation  of  his  griev- 
ances. 

The  manager  apologized  for  the  poor 
service,  explained  the  temporary  cause 
and  promised  that  such  a  lapse  would 
not  occur  again  if  he  could  help  it  and 
then,  upon  inspiration,  he  suddenly  asked  : 

"Mr.  Jones,  exactly  how  do  you  con- 
sider 'Central' — as  an  integral  part  of  a 
well  oiled  machine  which,  for  some  un- 
avoidable reason,  may  'slip  a  cog,'  as  it 
were, — or  is  your  conception  of  her  a 
girl  at  a  desk  reading  a  magazine,  or  em- 
broidering or  talking  loudly  with  the  oth- 
er girls  in  the  room  and  occasionally  an- 
swering a  call  when  the  fancy  takes  her  ?"• 
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Mr.  Jones  was  silent  for  a  moment. 
"To  tell  the  truth,"  he  replied,  "I  never 
gave  the  matter  much  thought,  although 
I  always  have  had  a  vague  idea — as  you 
suggest- — of  a  girl  with  a  magazine  in 
one  hand  and  not  paying  particularly 
strict  attention  to  business." 

"That  is  exactly  what  everyone  imag- 
ines who  has  never  been  through  a  mod- 
ern    telephone     exchange,"     replied     the 
manager.    "Now,  Mr.  Jones,  I  will  have 
a    few    minutes    to 
spare   at    four 
o'clock    this    after- 
noon   and    if    you      -^^k 
can  take   the   time 
from  your  business 
I  would  be  glad  to 
have  you  pay  us  a 
visit.     Can  you  ar- 
range it?" 

Mr.  Jones  con- 
sulted his  appoint- 
ment card,  s  a  w 
that  he  would  be 
free  at  the  sug- 
gested time  and  ac- 
knowledged that  he 
would  be  delighted 
to  accept  the  man- 
ager's kind  invita- 
tion. Punctually,  at 
the  appointed  hour,  Mr.  Jones's  card  was 
presented  to  the  manager.  He  was  re- 
ceived  promptly. 

"We  are  always  glad  to  have  sub- 
scribers drop  in  and  see  how  we  run 
things,"  said  the  manager,  shaking  his 
caller's  hand  warmly.  "It  usually  re- 
vises their  conception  of  a  telephone  office 
a  little."  Pie  led  the  way  up  a  flight  of 
stairs  into  a  large,  well  ventilated  room. 
Mr.  Jones  received  his  first  of  a  succes- 
sion of  surprises. 

In  the  room,  facing  a  long,  narrow 
horseshoe  arrangement  of  desks — the 
switchboards — were  more  than  200  girls 
each  intent  upon  scores — hundreds — 
myriads  of  tiny  metal  lined  holes  in  the 
mahogany  panels  rising  before  them,  No 
word  could  be  heard  coming  from  them 


HIS   EYES   FAIRLY   BULGED 
WITH    RAGE 


individually,  yet  a  low,  soft,  subdued  mur- 
mur arose  from  the  throng — so  well  mod- 
ulated and  controlled  that  it  could  scarce- 
ly be  heard  in  the  hall  outside  the  open 
door.     Little  red   lights   winked  contin- 
uously   from  narrow    shelves   below    the 
panels.      "Was    this    your    conception?" 
asked  the  manager  in  a  low  voice     Pie, 
too,  seemed  to  be  influenced  by  the  tense, 
subduing-  effect  of  the  room's  very  atmos- 
phere.    "From  here,  we  can  connect  you 
with    any    place — ■ 
city,  town   or  out- 
of-the-wav    villa 
within  a  2,000  mile 
circle."    Mr.    Jones 
could     only     shake 
his    head    in    won- 
derment. 

A  trim,  business- 
like young  woman 
passed  the  mana- 
ger and  nodded 
smiling.  He  called 
to  her,  "Miss 
Rourke."  he  said. 
"This  is  Mr.  Jones, 
one  of  our  sub- 
scribers who  has 
had  a  little  diffi- 
culty witli  his  sen  - 
ice  lately.  Mr. 
Jones,  let  me  present  our  assistant  chief 
operator."     Mr.  Jones  bowed. 

"I  will  show  you  how  the  calls  come 
in,"  said  Miss  Rourke  briskly,  "if  you  will 
step  to  this  nearest  board."  The  two  men 
followed  and  she  continued: 

"When  one  of  these  tiny  lamps  lights 
lip  on  the  face  of  the  board,  it  indicates 
that  someone  has  the.  receiver  up — is 
trying  to  call  'Central.'  'Central'  an- 
swers the  call  with  one  of  these  sets  of 
cords,  of  which  every  position  has  -even- 
teen.  A-  you  see,  each  pair  of  cords  has 
two  little  parallel  lamps  down  on  the 
horizontal  shelf,  associated  with  it.  and 
these  lamps  are  arranged  so  that  they 
light  when  the  talking  parties  hang  up 
their  receivers,  so  we  know  when  to  take 
down   a    connection    or    if   a    subscriber 
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wants  to  make  another  call  or  ask  a  ques- 
tion. 

Those  little  round  holes  in  the  board, 
known  by  us  as  jacks,  and  which  the  girls 
face,  are  arranged  in  mathematical  order, 
20  to  a  strip  and  each  jack  properly  num- 
bered so  that  a  girl  can  at  once  pick  out 
any  number  called. 

"Do  you  mean  that  any  girl  can  call 
any  number  without  requiring  the  assis- 
tance of  any  other  girl?"  Interrupted  the 
surprised  voice  of  Mr.  Jones. 

"Exactly,"  she  replied.  "That  is,  the 
young  ladies  here  can  reach  any  number 
terminating  in  this  office.  Calls  for  num- 
bers into  other  exchanges  about  the  city 
have  to  be  connected  by  special  order 
wires  and  trunks  to  the  other  exchanges 
and  are  completed  there  by  operators 
working  under  similar  conditions  to  those 
in  the  room  here." 

Mr.  Jones  looked  about  him.  Of  all 
the  200  girls  in  the  room,  none  but  was 
busily  engaged  in  deftly  manipulating 
the  shining  metallic  plugs  attached  to  the 
long  flexible  cords.    "How  do  they  ever 


keep  it  up?"  he  marveled.  "No  won- 
der 'Central'  on  my  line  took  a  second 
or  so  longer  than  usual  answering  this 
morning.     I  don't  blame  her  a  bit." 

"From  nine  to  ten  in  the  morning  and 
from  four  to  five. in  the  afternoon  are  the 
busiest  hours."  the  assistant  chief  oper- 
ator was  saying.  "Traffic  is  lightest  from 
midnight  until  dawn.  Then  is  the  time 
the  club  men  are  usually  'phoning  the 
'Sick  Friend'  story  to  their  wives." 

Mr.  Jones  underwent  a  twinge  of  con- 
science and  he  observed  that  the  manager, 
too,  winced. 

"I  didn't  think  there  were  that  many 
liars  in  the  city."  whispered  Mr.  Jones  to 
the  manager.  "Perhaps  they're  not  all 
club  men."  condoled  the  manager. 

"Some  of  the  girls  are  so  expert  that 
they  can  tell  exactly  what  number  is  call- 
ing from  the  flashing  of  the  light  on  a 
switchboard  at  the  other  end  of  the  room 
— and  they  can  answer  from  where  they 
are  sitting." 

"At  which  board  is  number  5500  lo- 
cated?" Mr.  Jcnes  queried. 
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She  pointed  to  one  of  the  girls  near 
by.     "She  would  handle  that  call." 

Could  it  be  possible  that  this  nice  look- 
ing young  woman  was  the  one  to  whom 
he  had  spoken  so  harshly  that  morning? 
He  felt  suddenly  ashamed. 

"Her  calls  come  mostly  from  the  busi- 
ness district  and  often  the  men  are  im- 
patient, but  she  is  so  sweet  she  rarely 
has  trouble." 

The  manager  pulled  out  a  small  ear 
receiver  and  connected  it  by  a  plug  to 
the  girl's  board.  "Listen  in  on  that  a 
moment  Mr.  Jones,"  he  suggested 
"That  may  still  further  alter  your  con- 
ception." Mr.  Jones  listened.  For  an  in- 
terval it  was  very  confusing — a  jargon 
of  variegated  voices — shrill  sopranos, 
rasping  tenors  and  harsh  bases  constantly 
punctuated  by  the  sweetly  modulated 
voice  of  "Central"  with  "Number 
please."  "Line  busy,"  "Calling  your 
party"  and  the  many  other  expressions 
current  in  telephone  parlance.  Always 
brief,  yet  invariably  polite  was  her  re- 
sponse. As  Mr.  Jones  was  about  to  re- 
turn the  instrument  to  its  owner  he  heard 
in  answer  to  the  usual  "Xumber  please?" 
a  coarse,  masculine  voice  exclaim : 

"Hello  Honey !  How's  the  little — " 

"You  have  the  wrong  party,"  inter- 
rupted the  little  operator  firmly.  "This 
is  not  a  beehive.  Number  please?"  The 
amicably  inclined  gentleman  at  the  other 
end  hesitated  and  probably  blushed — at 
least  Mr.  Jones  hoped  he  blushed — and 
then,  in  a  perfectly  subdued  voice,  gave 
the  number  he  desired. 

Behind  the  operators'  chairs,  pacing 
ceaselessly — vigilantly — back  and  forth, 
were  the  supervisors.  Much  like  caged 
lionesses,  Mr.  Jones  thought,  although 
thev  were  probably  somewhat  more 
gentle.  It  is  their  duty  to  help  in  rush 
moments,  to  instruct  beginners  and,  as 
the  name  implies,  to  supervise — incident- 
ally to  settle  complaints  and  maintain 
order  among  the  operators.  They  are  the 
sub-bosses.  In  the  center  id  the  room 
were  the  "Information"  desks.  To  the 
rear  was  the  chief  operator's  office,  at 


the  desk  in  which  a  decidedly  capable  ap- 
pearing young  woman  sat,  glancing  over 
some  pay  rolls. 

"Positions  as  telephone  operators  in 
large  exchanges  offer  good  opportunities 
for  girls,"  remarked  Miss  Rotirke.  "The 
hours  are  comparatively  short ;  the-work, 
when  once  learned,  is  quite  easy — merely 
a  matter  of  second  nature — and  could 
almost  be  done  with  one's  eyes  closed ; 
the  chances  for  higher  pay  and  promotion 
are  good ;  the  employment  is  respectable 
and  honorable  and  the  experience  is 
broadening.  All  in  all  it  is  a  good  field 
for  an  ambitious  working  girl — much  bet- 
ter to  my  mind  than  the  ordinary  business 
office,  not  to  speak  of  the  factory.  How- 
ever, I  think  the  home  and  not  the  office 
is  the  place  for  girls,  but  that  is  another 
story.    I  ?    Xo,  I  am  not  a  suffragette." 

"I  am  sure,"  she  said  in  parting,  "that 
you  will  be  inclined  to  be  a  little  more 
lenient  with  the  girls  if  they  are  a  trifle 
slow  in  answering  your  calls — after  hav- 
ing visited  our  exchange.  Although,"  she 
amended  apologetically,  "I  presume  you 
would  never  be  impatient  with  them." 

"Heavens  no,  never!"  assured  Mr. 
Jones. 

An  Electric  Mail  Carrier 

An  interesting  device  for  the  prompt 
delivery  of  letters  to  the  tenant-  of  the 
upper  floors  in  lofty  houses  is  employed 
in  Geneva.  On  the  ground  floor  is  a 
letter  box  for  each  of  the  floors  above. 
When  a  letter  is  dropped  into  one  of  the 
boxes,  it  makes  an  electric  contact,  which 
not  only  sets  a  bell  ringing  on  the  floor 
for  which  the  letter  is  intended.  bu1  also 
opens  the  valve  of  a  water  tank  on  that 
floor,  by  means  of  winch  a  cylinder,  con- 
nected with  the  letter  box  h\  cords  and 
pulleys,  is  filled  with  water.  When  full. 
tiie  cylinder  descends  and  pulls  up  the 
letter  box.  The  latter,  on  reaching  it- 
destination,  automatically  dump-  it-  con- 
tents, while  at  lite  -ante  time  the  cylinder 
discharges  it-  water.  The  box  now 
weighs  the  cylinder,  and  accordingly 
descends,  lifting  the  e\  Under 


Ozone  in  Tunnels  of  Central  London  Railway 


By  FRANK  C.  PERKINS 


For  the  past  decade  the  Central  Lon- 
don Railway  has  been  ventilated  on  the 
exhaust  system,  the  method  consisting  in 
closing  all  the  doors  underground  for  a 
certain  period  after  the  running  of  the 
last  train,  and  drawing  air  right  through 
the  tube  from  one  end  to  the  other  by 


stalled  under  the  direction  of  E.  P. 
Grove,  Chief  Engineer  of  the  Central 
London  Railway. 

The  Central  London  Railway  runs 
from  Wood  Lane  on  the  west  side  of 
London  to  the  Bank  of  England  in  the 
center  of  the  city,  a  distance  of  nearly 
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means  of  a  200  horsepower  exhaust  fan 
fixed  at  Shepherd's  Bush.  This  thor- 
ough cleaning  out  every  night  was  sup- 
plemented by  a  continuous  running  ex- 
haust fan  at  the  British  Museum  Station 
and  the  natural  ventilating  action  of  the 
running  trains.  On  account  of  the  in- 
creasing traffic,  directors  of  the  railway 
decided  to  install  a  more  positive  system 
of  ventilation  and  the  management  de- 
cided to  adopt  an  elaborate  equipment  to 
provide  a  continual  influx  of  ozonized  air 
during  the  whole  of  the  day.  This  new 
installation  of  the  Ozonair  type  was  in- 


seven'  miles  and  comprises  two  separate 
tunnels,  having  an  aggregate  length  of 
about  thirteen  miles.  With  the  excep- 
tion of  a  very  short  length  between  the 
first  two  stations — Wood  Lane  and  Shep- 
herd's Bush,  the  railway  is  entirely  un- 
derground. The  "up"  and  "down"  lines 
are  in  practically  separate  tunnels,  each 
eleven  feet  eight  inches  in  diameter, 
pierced  in  the  London  clay  and  formed 
of  segments  of  cast  iron  bolted  together. 
These  tunnels  are  interconnected  at  sev- 
eral points  by  crossovers. 

During  heavy  traffic  there  are  some  25 
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or  more  trains  in  the  tunnels  at  the  same 
time,  each  of  which  carries  300  people 
more  or  less.  Assuming  that  the  trains 
are  on  an  average  three-quarters  full,  it 
will  "be  seen  that  there  are  every  day  over 
Cooo  people  in  the  trains,  or  including 
those  on  the  platforms  and  lifts  there  may 
be  as  many  as  10,000  in  the  tube  continu- 
ously for  two  or  three  hours,  and  four 
or  five  thousand  all  day,  so  that  the  neces- 
sity for  thorough  ventilation  is  obvious. 

The  installation  for  the  ventilation  of 
the  railway  tubes  on  the  Ozonair  system 
is  unique  and  consists  of  a  separate  and 
independent  plant  at  each  station  ;  with 
the  exception  of  Shepherd's  Bush,  which 
is  near  the  open  end  of  the  tunnel.  The 
explanatory  diagram  illustrates  graphic- 
ally the  general  arrangement  of  one  of 
these  plants,  and  shows  how  the  air  is 
-purified  ozonized  and  introduced  in- 
to the  tunnels.  The  actual  generating 
plant  is  shown  in  the  small  room  on  the 
upper  left  hand  side  of  the  diagram. 
Commencing  on  the  extreme  left  is  the 
filter  screen  (Fj  which  cleans  and  washes 
the  incoming  air  from  all  dirt  and  smut-, 
and  at  the  same  time  absorhs  all  the  de- 
leterious gases,  such  as  ammonia  and  sul- 
phurous acid,  which  are  always  present 
in  the  atmosphere  of  large  cities.  The 
air  is  drawn  through  the  filter  screen  by 
aid  of  a  fan  (M)  which  is  driven  by  a 
powerful  electric  motor.  The  screen  is 
kept  moistened  by  means  of  a  continual 
flow  of  water  from  a  series  of  jets  at  its 
upper  edge.  The  used  water  is  caught 
in  the  water  trough  (W). 

The  ozone  generator  is  shown  at  (O). 
The  pattern  supplied  to  the  Central  Lon- 
don Railway  consists  of  a  series  of  ten 
generating  units,  each  comprising  a  thin 
mica  plate  with  a  sheet  of  metallic  gauze 
on  either  side,  the  set  of  ten  plates  being 
spaced  and  mounted  on  insulating  sup- 
ports. The  gauze  sheets  are  connected 
across  the  secondary  of  a  small  trans- 
former delivering  alternating,  current  at  a 
pressure  of  several  thousand  volts,  and 
an  innumerable  number  of  minute  dis- 
charges occur  all  over  the  opposing  sur- 


DUCT  FOR  CARRYING    OZONIZED   AIR   IN    THE 
LONDON   "TUBES" 

faces  of  the  plates.  These  discharge-;  con- 
vert the  oxygen  of  the  air  into  ozone.  In 
view  of  the  very  large  volume  of  air 
dealt  with  in  the  Central  London  Rail- 
way plants,  a  comparatively  strong  mix- 
ture is  produced  in  the  ozone  generator 
and  this  conveyed  by  the  ozone  pipe  (P) 
to  the  mixing  chamber  of  the  main  ven- 
tilating fan  (ALL  where  it  i>  mixed  with 
the  main  current  of  air.  and  thence  blown 
down  the  main  air  trunk  to  the  various 
distributing  sheet  metal  duct-  or  con- 
duit-. 

These  air  outlets  are  marked    (A)    on 
the  diagram. 

Most  of   the   Central   London    Railway 
equipments     will     pass     normallx 
360,000  cubic    feel   oi  air   per  hour,   and 
tlie    generator    provides    an    amount    of 
ozone   sufficient    to   preserve   the   proper 
proportion.      Ir    L    stated    that    the    main 
duet-    in    the   case   of   the   normal    ( 
ments  are  about  three  square  fee;  in 
section  and  are  all  constructed  of  galvan- 
ized mild  steel. 
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It  is  said  those  who  travel  on  the  Cen- 
tral London  Railway  fully  appreciate  the 
advantages  of  the  purer  and  fresher  air 
now  provided  for  their  comfort,  an  ad- 
vantage that  more  than  ever  differentiates 
this  railway  from  others,  and  thus  en- 
courages other  people  to  make  an  even 
greater  use  of  it  than  they  have  done  in 
the  past.  Whether  it  be  in  the  cold, 
clammy  weather  of  winter,  or  in  the  ex- 
cessive heat  of  summers  height,  travellers 
in  the  Central  London  Railway  Tube  are 
neither  too  cold  nor  too  hot,  for  its  tem- 
perature is  practically  uniform  all  the 
year  around.  To  this  feature  is  added 
the  freshness  and  purity  of  the  air  of  the 
mountain  top. 

For  Transporting  Lamps 

We  illustrate  a  new  Paris  idea  in  the 
way  of  transporting  incandescent  lamps 
and  it  is  claimed  to  be  much  safer  and 
give  less  breakage  of 
the  glass  or  filament 
than  usual.  It  is  cu- 
rious to  note  that  the 
Ovigarde  method  .  was 
first  put  in  use  for 
handling  eggs,  and  it 
was  such  a  success 
that  the  next  step 
was  to  apply  it  in 
packing  lamps.  Here 
it  proves  better  than 
what  was  used  before 
for  the  purpose,  such 
as  cotton,  corrugated 
pasteboard  or  cell- 
boxes. 

The  packing  shell  is  of  thick  corru- 
gated paper,  molded  by  pressure  into 
the  right  shape  and  it  has  the  form  of 
the  lamp  so  that  it  guards  the  lamp  on 
all  sides,  as  will  be  noticed.  It  may  be 
asked  how  the  lamp  is  put  in.  This  is 
done  by  simply  opening  out  the  overlap- 
ping edges  of  the  slit  running  down 
one  side,  which  then  spring  shut  again 
when  the  lamp  is  inside. 

At  the  top  is  a  small  expanded  end 
which    serves    to    surround    the    fragile 


CASE   FOR  TRANS- 
PORTING  LAMPS 


point  of  the  lamp  so  as  to  protect  it  well. 
Lamps  fitted  with  this  cover  can  then 
be  packed  into  any  kind  of  a  box  just  like 
ordinary  pieces,  and  will  stand  all  kinds 
of  shocks.  The  new  packing  is  quicker 
and  cheaper  to  handle,  weighs  less  and 
takes  up  less  space. 


Crane  Service  at  a  Way  Station 

Electricity  is  being  used  more  and  more 
to  facilitate  the  handling  of  freight  at 
large  railroad  terminal  stations,  but  its 
possibilities  in  small  cities  and  towns  are 


TRANSFERRING   FREIGHT  AT  A  WAY  STATION 

as  yet  only  slightly  realized.  A  some- 
what unusual  installation  is  located  at 
Quincy,  Mass.,- from  the  point  of  view 
of  crane  capacity  at  a  small  way  freight 
depot. 

As  shown  in  the  accompanying  draw- 
ing the  equipment  consists  of  a  40  ton 
Shaw  crane  operated  back  and  forth 
upon  a  wide  runway  inclosing  a  teaming 
road  and  train  track  facilities,  so  that 
the  quickest  transfers  may  be  made  be- 
tween the  trucks  and  the  cars. 

Current  is  supplied  to  the  crane  by 
contacts  running  upon  three  horizontal 
trolley  wires  located  at  the  side  of  the 
runway,  and  the  service  is  furnished  by 
the  local  electric  service  company.  Out 
of  Quincy  are  shipped  yearly  many  car- 
loads of  granite  quarried  by  electric 
power  in  the  adjacent  hills,  and  since  the 
installation  of  the  crane  the  promptness 
of  shipments  and  the  cost  of  handling 
have  clearly  shown  that  the  use  of  motors 
is  by  far  the  best  method  of  taking  care 
of  heavy  work  of  this  kind. 
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Experiments  with  Selenium 

The  photoelectric  properties  of  sele- 
nium are  well  known.  Some  experiments 
have  been  made  in  Germany  on  a  crys- 
talline form  of  the  metal  obtained  by  heat- 
ing it  to  217°  C.  and  cooling  it  rapidly. 
The  results  show  that  the  photoelectric 
sensitiveness  of  the  crystalline  selenium 
increases  after  the  time  of  preparation, 
especially  if  kept  in  the  light;  the  sen- 
sitiveness is  increased  by  positive  elec- 
trification at  low  pressures,  but  reduced 
by  negative  electrification  in  the  open 
air.  In  the  case  of  noncrystalline 
selenium,  which  has  a  higher  sen- 
sitiveness than  the  crystalline  variety,  the 
sensitiveness  is  reduced  by  light  and  re- 
covered in  the  dark.  Negative  electri- 
fication at  all  pressures  diminishes  the 
sensitiveness,  while  positive  electrification 
increases  it. 

Telephone  Book  Holder 

The  business  man  has  occasion  to  refer 
frequently  to  the  telephone  directory  and 
will  appreciate  the  convenience  of  a  hold- 
er that  keeps  the  book  ready  at  the  side 


VVV.WVW.Wi/" 
HOLDER  FOR  TELEPHONE  DIRECTORY 

of  his  desk.  The  Stromberg-Lindh  tel- 
ephone book  holder  consists  of  a  bracket 
and  two  revolvahle  arms,  all  of  metal, 
that  secure  the  directory,  open  or  closed 
as  is  desired,  near  at  hand  and  acces- 
sible. 


Lineman's  Aerial  Car 

The  future  lineman  may  possibly 
travel  in  an  aerial  car  propelled  by  a  gaso- 
line engine  if  the  invention  of  Henry  M. 
Preacher,  Brunson,  South  Carolina,  is  put 
into  operation.  Furthermore,  the  lineman 


THE  LINEMAN  OF  THE  FUTURE 

will  not  need  to  climb  poles  or  do  any 
walking  but  will  be  carried  along  near 
the  wires  he  is  caring  for. 

Depending  from  the  cross  arms  are 
brackets  carrying  a  cable.  From  this  by 
means  of  grooved  wheels  a  car  is  sus- 
pended, the  whole  being-  driven  by  a 
sprocket  chain  connected  to  the  engine  in 
the  car. 

Termites  Destroy  a  Cable 
The  French  authorities  have  been  in- 
vestigating the  matter  of  the  destruction 
of  an  electric  cable  in  Tbnquin  by  the  at- 
tacks of  termites.  The  cable  crossed  a 
marshy  tract  and  was  enclosed  in  a  tube 
of  lead.  The  insects  bored  boles  in  the 
tube  and  completely  destroyed  the  insula- 
tion of  the  cable.  It  has  been  proposed 
to  guard  the  cable  against  future  attacks 
M  enclosing  it  in  an  em  elope  of  cotton 
and  jute  impregnated  with  sulphate  oi 
copper,  which  it  is  believed,  would  prove 
a  fatal  poison  10  the  insects. 
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Eledric  Smelter  Plant  in  California 

Dr.  P.  Heroult,  the  noted  French  en- 
gineer, is  the  designer  of  the  electric 
steel  furnaces  at  the  plant  of  the  Noble 
Steel  Company,  Heroult,  Cal.,  a  picture 
of  which  is  here  -shown. 

In  the  mountains  back  of  the  plant  are 
rich  deposits  of  magnetite  iron  ore  and 


building  and  will  number  six  each  with  a 
capacity  of  eighteen  tons  per  day  when 
the  plant  is  completed.  The  furnace  en- 
closure is  very  simple.  It  is  a  steel  box 
27  feet  long,  thirteen  feet  wide  and 
twelve  feet  high.  The  ripper  half  of  the 
box  is  rectangular  but  in  the  lower  half 
the  sides  taper  toward  the  center  of  the 
foundation.     The  box  is  lined  with  fire- 


HEROULT  FURNACES  IN   A  CALIFORNIA  SMELTED 


limestone-adjoining  each  other,  the  latter 
being  used  as  a  flux  for  the  molten  bath 
in  the  electric  smelters. 

In  the  beginning  of  Dr.  Heroult's  ex- 
periments five  electric  furnaces  were 
sent  to  the  junk  heap.  The  sixth  was  a 
success  and  is  now  in  use  and  others 
are  being  built. 

The  electric  smelter  building  has  a 
heavy  steel-  frame  and  is  covered  with 
galvanized  corrugated  iron.  It  is -rec- 
tangular in  shape,  120  feet  long  and  75 
feet  wide.  Its  position  is  parallel  to  and 
adjoining  the  railroad  track.  The  24 
inch  gauge  track  system  runs  through 
the  building  with  the  necessary  switches, 
turntables,  etc.  The  furnaces  are  placed 
in   a    line    parallel    to   the    length   of  the 


clay  on  the  vertical  sides  and  a  hearth 
of  the  same  material  slopes  slightly  from 
the  sides  towards  the  middle  to  facili- 
tate the  flow  of  the  molten  bath  when  the 
furnace  is  tapped. 

The  roof  of  the  furnaces  is  arched  and 
is  surmounted  by  five  stacks  in  a  row. 
In  the  four  spaces  between  the  stacks 
at  the  center  of  the  dividing  arches  are 
inserted  the  graphite  electrodes  which 
are  cylindrical,  twelve  inches  in  diameter 
and  four  feet  long.  These  are  fed  down- 
ward with  the  aid  of  jackscrews.  Both 
the  electrodes  and  the  arched  roof  are 
water  cooled,  this  feature  being  essential 
to  successful  operation. 

A  charging  platform  is  built  near  the 
top   of   the   stacks   and   carries   a   track. 
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Dump  cars  with  the  charge  are  run  along 
the  platform  and  dump  directly  into  the 
stacks. 

-The  supply  of  current  is  taken  from 
a  60,000  volt  line  through  six  1,500  kilo- 
watt transformers.  The  temperature 
within  a  furnace  when  in  operation  is 
around  4,200° F.  but  this  great  expendi- 
ture of  heat  is  hardly  evident  to  one 
standing'  beside   it. 


Removing  Top  Soil  by  Ele&ric 
Power 

The  taking  off  of  from  one  to  six  feet 
of  top  soil  to  expose  the  clay  subsoil  was 
a  task  a  Minnesota  brick  and  tile  com- 
pany found  very  slow  and  expensive  by 
the  use  of  horse-drawn  plows  and  scra- 


as  was  done  in  two  months  by  the  former 
method.  The  illustration  shows  the 
hoist  and  its  operator.  The  motor  is 
a  50  horsepower,  alternating  current 
machine ;  power  lines  are  brought  up  the 
hill   from  transmission   lines   below. 


Rutile 

Very  few  people  have  ever  heard  of  ru- 
tle.  This  is  not  strange  since  there  is  only 
one  company  mining  it— The  American 
Rutile  Company  at  Roseland,  Va., — and 
it  is  used  for  unusual  purposes,  as  for 
making  ferrotitanium  for  use  in  the  man- 
ufacture of  steel,  in  electrodes  of  the 
"magnetite"  arc  lamp,  in  the  ceramic 
trade  and  in  dyeing  leather  and  textiles. 
Prices  orange  from  $30  to  $160  a  ton  ac- 


UTILIZING   THE   ELECTRIC    HOIST  TO    DRAW   A   SCRAPER, 


pers.     Two  teams  were  kept  busy  at  this 
kind  of  work. 

An  economy  investigation  resulted  in 
an  electrically  driven  hoist  being  placed 
on  the  top  of  the  hill ;  the  hoist  cable 
was  attached  to  a  large  specially  con- 
structed scraper  and  as  much  of  the  hill- 
side was  cleared  this  way  in  two  weeks 


cording  to  percentage  of  titanic  oxide  and 
quantity.  Pulverized  rutile  and  extra 
pure   grades   sell    for   higher   prices. 

The  production  in  1912  was  275  ions 
of  concentrates  carrying  from  80  to  85 
per  cenl  o\  titanic  oxide.  The  principal 
impurit}  is  iron  oxide  carried  in  an  iron- 
rich  mineral   which   from   it.--  black   I 
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is  supposed  to  be  ilmenite.  The  ilmenite  is 
easily  separated  from  the  rutile  by  an 
electro-magnet  and  100  tons  of  such  puri- 
fied concentrate  were  produced  which 
carried  94  per  cent  or  more  of  titanic  ox- 
ide. The  separated  material  carries  from 
50  to  60  per  cent  of  titanic  oxide  and  as 
much  as  42.3  per  cent  of  iron  oxide.  It 
is  especially  adapted  for  making  feroti- 
taniurh. 


A  Portable  PhotoTelegraph 

A  French  physician,  already  well 
known  on  account  of  his  electrical  in- 
ventions, Mons.  Edouard  Belin,  has  just 
completed  a  portable  apparatus  which 
makes  possible  photographic  reporting 
by  telephone.  This  scientist  produced 
his  first  photo-telegraph  in  1907;  this, 
however,  was  not  portable,  as  is  this 
later  one. 

This  new  photo-telegraph,  of  quite 
small-  volume  and  weight,  consists  of  a 
complete  transmitter  which  can  be  con- 
nected with  a  telephone  or  telegraph  line 
terminating  at  a  distant  station,  at  which 
are  arranged  the  receiving  instruments. 
The  transmission  depends  upon  the  prop- 
erties possessed  by  bichromatized  gela- 
tine. It  is  known  that  in  what  is  called 
the  carbon  method,  invented  by  Poitevin, 
photographic  proofs  are  obtained  with 
paper  sensitized  with  bichromatized  gela- 
tine, which  becomes  insoluble  when  ex- 
posed to  light.  After  taking  out  of  the 
printing  frame  they  are  washed  in  warm 
water  and  the  gelatine  is  dissolved  more 
or  less  according  to  the  degree  of  opacity 
of  the  different  parts  of  the  negative. 
When  this  is  clone,  the  proof  presents  a 
surface  of  depressions  and  reliefs  which 
corresponds  respectively  to  the  whites 
and  blacks  of  the  original  negative.  The 
half  tints  are  produced  by  intermediate 
heights  which  are  in  exact  proportion 
to^their  intensities. 

This  proof  is  then  put  on  the  cylinder 
of  the  photo-telegraph,  which  is  set  in 
motion  by  a  spring.  The  screw  which 
winds  up  the  spring,  turning  as  the 
spring  unwinds  itself,  causes  the  move- 


ment of  a  point  in  the  instrument,  called 
an  "exploring  point"  because  its  purpose 
is  to  transmiit  the  movement  produced 
by  the  depressions  and  reliefs  of  the  pic- 
ture to  the  sending"  instrument.  This 
latter  is  called  a  rheomicrophone,  and  is 
a  box  having  a  bottom  of  insulating  ma- 
terial, and  a  lid  composed  of  a  flexible 
conducting  plate  which  translates  the 
variations  of  relief  of  the  image  into  cur- 
rents of  different  intensity  on  the  line. 
For  this  purpose  there  are  interposed  re- 
sistances, suitably  calculated,  between 
ten  contact  points  on  the  insulating- 
plate  at  the  bottom  of  the  box.  The  cur- 
rent coming  from  a  small  battery  reaches 
the  first  contact  point,  which  is  always 
in  contact  with  the  conducting  plate,  and 
•passes  out  by  the  wire  attached  to  the 
last  point.  The  plate,  in  consequence  of 
the  pressure  conveyed  to  it  by  the  in- 
equalities of  the  surface  of  the  proof, 
touches  a  certain  number,  varying  ac- 
cording to  the  pressure,  of  the  contact 
points.  In  this  way  are  produced  suc- 
cessive variations  of  the  intensity  of  the 
current  sent  onto  the  line. 

Let  us  see  now  how  the  photograph 
reporter  proceeds.  After  having  fin- 
ished up  a  negative,  he  takes  from  it 
a  bichromatized  gelatine  proof,  which 
before  drying  he  places  on  the  cylinder 
of  the  photo-telegraph;  then  he  connects 
the  instrument  with  a  telephone  line  by 
means  of  binding  screws.  At  the  other 
end  of  the  line  his  correspondent  con- 
nects the  ends  of  the  wires  to  the  re- 
ceiving station  of  a  large  P>elin  photo- 
telegraph,  on  the  cylinder  of  which  is 
the  sensitive  paper  which  is  to  receive 
the  photograph,  this  paper  being  pro- 
tected by  a  hexagonal  photograph  frame. 

Everything  is  ready  now  for  the  send- 
ing of  the  photograph.  The  two  oper- 
ators, after  having  sent  the  necessary  sig- 
nals, and  synchronized  the  apparatus, 
begin  the  transmission.  It  may  be  men- 
tioned that  the  putting  of  the  apparatus 
on  the  wire  does  not  interfere  with  the 
use  of  the  line  for  ordinary  purposes. 

The  mechanism  of  the  receiving  sta- 
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tion  consists  of  a  Nernst  lamp,  which  is 
the  source  of  light;  it  projects  its  rays 
upon  the  sensative  surface  through  a 
Blondel  oscillograph,  which  is  an  instru- 
ment for  recording  alternating  current 
wave  forms,  and  for  the  study  of  elec- 
trical oscillations.  It  consists  of  a  soft 
iron  wire  upon  which  is  a  small  mirror, 
pivoted  between  the  poles  of  an  electro- 
magnet and  vibrating  with  a  frequency 
proportional  to  the  intensity  of  the  cur- 
rent received.  The  pencil  of.  luminous 
rays  from  the  Nernst  lamp  is  thrown 
upon  this  vibrating  mirror,  from  which 
it  is  reflected  through  an  aplanatic  lens ; 
that  is,  a  lens  which  brings  parallel  rays 
to  a  focus  without  spherical  or  chromatic 
aberration.  Against  this  lens  is  applied 
a  scale  of  tints,  or  a  sheet  of  glass  shaded 
gradually  from  left  to  right,  from  black 
to  perfect  transparency.  An  electric 
motor,  running  at  a  speed  determined  by 
the  speed  of  the  transmitting  mechanism, 
and  made  to  correspond  with  it  most 
accurately  by  means  of  a  special  rheostat 
and  a  frequency  meter,  causes  the  rota- 
tion of  the  receiving  cylinder,  whose 
dimensions  are  identical  with  that  of  the 
transmitting  mechanism,  and  which  is 
enclosed  in  a  wooden  box.  This  dark 
chamber  is  pierced  by  a  circular  hole 
of  one  third  of  a  millimeter  in  diameter, 
through  which  pass  the  rays  of  light 
from  the  lens,  those  irradiations  of  the 
pencil  of  light  which  would  blur  the  out- 
lines of  the  photograph  being  arrested 
by  the  walls  of  the  box. 

As  the  reliefs  of  the  image  on  the 
transmitting-  machine  convey  to  the  plate 
of  the  rheomicrometer  a  series  of  dis- 
placements varying  in  amount,  the  inten- 
sity of  the  current  sent  varies  in  pro- 
portion to  the  depressions  and  reliefs  of 
the  original  proof.  These  electrical 
variations  communicate  to  the  mirror  of 
the  oscillograph  movements  proportion- 
ally rapid.  Consequently  the  reflected 
luminous  pencil  oscillates  from  right  to 
left,  from  the  center  to  the  edge  of  the 
lens:  in  its  movements  it  encounters  the 
different  degrees  of  transparency  of  the 


scale  of  tints  and  thus  has  its  intensity 
modified  to  ^.greater  or  lesser  degree. 
When  the  pencil  falls  at  the  center  of 
the  lens  it  meets  the  transparent  part  of 
the  chromatic  scale  and  consequently  the 
light  transmitted  suffers  no  weakening, 
and  the  effect  is  the  production  of  a 
photographic  black.  On  the  contrary,  if 
the  reflected  ray  falls  on  the  edge  of  the 
lens  the  complete  opacity  of  the  scale 
extinguishes  the  ray  and  the  result  in 
the  picture  is  a  white.  For  all  the  inter- 
mediate positions  of  the  reflected  ray, 
the  scale  of  tints  determines  the  amount 
of  the  modification,  and  the  result  is  a 
photograph  identical  in  tone  with  the  one 
from  which  it  is  produced. — Translated 
from  Cosmos  bv  J.  H.  Blakcv. 


Incandescent  Lamp  as  a  Telephone 
Without  going  into  technical  details 
concerning  the  connections,  it  may  be 
stated  that  a  100  candlepower  Osram 
lamp,  burning  on  a  150  volt  circuit,  has 
been  shunted  into  a  telephone  circuit  in 
such  a  manner  as  to  reproduce  faintly 
speech  which  is  transmitted  to  it  from  a 
microphone.  The  effect  is  attributed  to 
the  varying  temperature  of  the  filament, 
which  sets  fire  thin  glass  envelope  in  vi- 
bration. Lamps  of  16  and  thirty-two 
candlepower  do  not  respond,  as  their 
glass  envelopes  are  too  thick. 


Fleeing  from  Electricity 
The   spread    of   electric    railways    and 
electric  light  systems  is  driving  magnetic 
observatories  from  the  neighborhood  oi 
large  towns  and  cities.     The  delicate  in 
struments    employed    in    such    observa 
tories    lose   their   usefulness    when    ex 
tensive   electric   plants   are    in   operation 
near  them.      An  instance  o\  this  occurred 
not  long  ago  when  the  magnetic  observa 
torv  of  Vienna  was  abandoned.       The 
Austrian     government      fell      that     step- 
were  necessary  to  provide  a  new  observa- 
tory   situated    at    a    distance    from    the 
capital. 
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Tungsten  Filmament  Plays  Trick 

From  the  appearance  of  the  picture, 
one  not  familiar  with  the  sight  of  tung- 
sten electric  lamps   might   conclude  that 


AND  YET  THE  LAMP  BURNED 

some  aspiring  rival  of  the  wonderful  Edi- 
son had  been  experimenting  and  placed 
within  the  globe  a  crudely  constructed 
filament  of  complex  design.  Xot  so,  how- 
ever. The  two  prongs  near  the  bottom, 
jutting  downward  to  the  right  and  left 
respectively,  are  not  solid  material  at  all. 
They  are  reflections.  So  is  the  one  near 
the  top  on  the  right  and  also  about  half 
of  the  mass  in  the  center. 

But  consider  the  one  on  the  left  near 
the  center.  That  one  is  a  white  hot  tung- 
sten filament — part  of  the  long  zigzag 
glower  in  the  center.  This  40  watt  lamp, 
while  disconnected  and  hot,  was  dropped 
to  a  table.  From  there  it  dropped  again 
to  the  floor  and  when  reinserted  in  the 
socket  caused  surprise  by  glowing  the 
same  as  ever.  This  alone  was  a  wonder- 
ful enough  stunt  for  a  tungsten  filament, 
but  notice  it  again.     In  the  hard  fall  the 


slender  glower  broke  in  two,  but  in  some 
way  the  terminals  became  crossed  and  the 
filament  was  welded  together  again.  Two 
dead  ends  through  which  current  did  not 
then  have  to  flow  may  be  seen  hanging 
below  the  joint,  and  stranger  still,  the 
filament  was  hanging  to  the  glass  wall 
of  the  lamp,  having  become  fastened 
there  at  the  very  point  of  welding,  tiny 
as  that  was. 


Electric  Cross  for  Historic  Church 

The  ancient  and  the  modern  are 
brought  into  striking  contrast  by  the  re- 
cent electric  illumination  of  the  cross 
which  stands  in  the  court  of  an  old  Span- 
ish church  in  Los  Angeles.  This  is  prob- 
ably the  oldest  remaining  building  in 
that  city  as  it  was  built  in  1812  at  the  time 
that    Los    Angeles    was1   a    collection   of 


ELECTRIC  CROSS  IN  FRONT  OF  AN  ANCIENT 
MISSION  CHURCH 

adobe  huts  straggling  about  the  plaza. 
The  historic  edifice  is  the  scene  of  many 
fiestas  held  by  the  Mexican  parishioners, 
and  on  these  occasions  the  cross  in  the 
churchward  shines  forth. 
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An  Elevated   Railway  for  Trolley 
Cars 

One  of  the  latest  additions  to  the  rapid 
transit  system  of  the  Boston  Elevated 
Railway  Company  is  a  new  viaduct  ex- 
tension connecting  the  North  Station  with 
the  Lechmere  Square  district  in  East 
Cambridge.  The  line  was  opened  for 
travel  last  summer  at  a  cost  of  about 
$3,500,000  and  although  it  is  less  than  a 
mile  in  length,  it  is  one  of  the  best 
equipped  electric  railway  sections  in  the 
world.    The  new  route  saves  about  seven 


K- 


GLIMPSE  OF  THE  VIADUCT  EXTENSION  OF  THE 
ELEVATED   RAILWAY 

minutes  on  the  average  for  each  passen- 
ger entering  the  city  of  Boston  over  its 
rails.  The  tracks  are  laid  upon  a  reinforc- 
ed concrete  structure,  and  are  provided 
with  both  inside  and  outside  guard  rails 
for  the  entire  distance.  The  movement  of 
every  car  is  governed  by  automatic  block 
signals  of  the  shielded  lamp  type,  the 
signals  being  operated  from  a  track  cir- 
cuit and  by  alternating  current,  so  that 
they  are  independent  of  the  direct  return 
current  used  in  the  car  service. 

Perhaps  the  most  interesting  feature 
of  the  new  line  is  a  drawbridge  located 
over  the  Charles  River  Basin  outlet  into 
Boston  Harbor.  At  this  point  a  con- 
crete tower  has  been  erected  and  switch- 
ing apparatus  provided  with  signal  in- 
terlocking safeguarding  the  approach  of 
cars  to  the  draw.     The  latter  is  of  the 


THE   FOLDING   BUMPEPx 


bascule  type,  built  in  two 
sections  and  it  is  raised 
and  lowered  by  a  40  horse- 
power motor  geared  to 
each  leaf,  the  control  being- 
effected  by  the  tower  oper- 
ator. 
In  each  track  and  about  50  feet  away 
from  the  draw  opening  is  located  a  fold- 
ing bumper  which  is  raised  and  lowered 
by  a  three  horsepower  motor  controlled 
by  the  towerman.  The  bumper  is  built 
with  a  structural  steel  frame  and  pro- 
vided with  a  red  danger  lamp  operated 
by  electricity. 

Tools  Hardened  by  Electricity 
There  is  a  process,  of  French  inven- 
tion, for  hardening  steel  by  means 
electric  current  traversing  the  red  hot 
metal.  Tools  thus  hardened  are  -aid  to 
have  given  surprising  results.  \  sharp- 
ened table  knife  cut  one-eighth  inch  iron 
wire  as  if  it  had  been  a  string  Iron 
bars  were  easily  cut  with  a  circular  saw. 
Drills  pierced  casl  iron  plates;  and  in 
all   case-  the   tool-   showed   no  injury. 
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Utilizing  the  Power  of  the  Columbia 

At  the  present  session  of  the  Oregon 
legislature  a  bill  was  passed  authorizing 
a  committee  of  five  from  the  House  and 
Senate  to  investigate  the  possibilities  of 
utilizing  the  power  of  Celilo  Falls  on  the 
Columbia  river,  in  accordance  with  plans 
prepared  and  submitted  by  State  Engi- 
neer John  H.  Lewis. 

If  these  falls  are  harnessed  in  accord- 
ance with  the  present  plans  the  power 
generated  will  be  200,000  horsepower  at 
the  season  of  extreme  low  water  and  over 
1,000,000  horsepower  during  a  portion 
of  the  year.  This  would  place  this  pro- 
ject among  the  largest  of  its  kind  in  the 
world. 

At  the  present  time  the  money  has  not 
been  appropriated  for  the  carrying  out  of 
the  project,  as  it  will  first  require  a  thor- 
ough investigation  and  studv  of  the  con- 


ditions to  be  met  from  an  engineering 
standpoint.  This  preliminary  work  will 
cost  from  $50,000  to  $100,000.  It  is 
now  under  way  and  will  no  doubt  be  com- 
pleted in  time  to  submit  the  report  to  the 
next  legislature  in  order  to  secure  the 
appropriation  necessary  to  complete  the 
project. 

The  cost  per  horsepower  per  year  is 
estimated  at  $9.00.  It  can  readily  be 
seen  what  a  project  of  this  magnitude 
will  mean  to  the  cities  and  manufactur- 
ing interests  of  the  Northwest,  es- 
pecially in  view  of  the  fact  that  the  proj- 
ect is  to  be  carried  out  by  the  state  of 
Oregon  or  the  states  of  Oregon  and 
Washington  combined.  This  state  su- 
pervision would  insure  the  lowest  possi- 
ble cost  to  the  power  consumer  and  will 
no  doubt  go  far  toward  placing  these 
states  in  the  front  rank  among  manu- 
facturing states  of  the  west. 


LOGGING   BY  ELECTRICITY 

Progressive  lumber  concerns  in  the  greatNorthwest  have  not  been  slow  to  real- 
ize the  advantages  of  electricity  as  a  motive  power  in  their  logging  operations. 
The  one  great  advantage  over  steam  is  the  elimination  of  the  fire  risk ;  another  is  the 
actual  cost  of  electric  current  which  is  lower  in  the  west  than  in  the  east  because 
of  the  development  of  the  many  waterfalls. 

The  illustration  shows  a  train  of  fir  logs  being  drawn  by  an  electric  locomotive 
to  the  saw  mills  some  miles  distant. 


Tfye  Siiftplicitjj  of  Quality 


S>U  H<^edford -Tones 


Every  woman  hates  her  domestic 
drudgery.  But  every  woman  is  proud  of 
her  domestic  drudgery,  whether  she  does 
it  well  or  not.  She  knows  right  well  that 
nothing  exists  but  for  her,  that  all  busi- 
ness is  in  the  end  operated  for  her,  that 
every  function  of  government  and  labor 
is  exerted  for  her,  the  maker  of  the  home. 
It  is  the  woman  who  has  no  home  to 
make  who  goes  into  business,  but  she 
never  belongs  there.  She  only  stays  there 
until  she  can  make  a  home. 

Business  realizes  this  fact.  Business 
men  know  its  truth.  Little  by  little  the 
store  is  openly  operated  mure  and  more 
for  the  maker  of  the  home,  less  and  less 
for  anyone  else.  Most  branches  of  our 
modern  system  of  advertising  are  calcu- 
lated to  appeal  to  the  home-maker.  Every 
man  who  gives  to  the  maker  of  the  home 
some  thing  or  thing--  which  will  help  to 


PRESENT  HOME 

OF    -SIMPLEX 

QUALITY" 


lighten  her  labor  and  facilitate  her  work 
is  a  world  benefactor.  And  when  he  can 
combine  this  gift  with  the  making  of 
money  he  is  a  genius. 

Such  a  man  is  James  I.  Aver.  . 

Eighteen  years  ago  Mr.  Aver  was  a 
man  with  an  idea,  lie  lived  in  the  Mid- 
dle West,  where  ideas  arc  born  every 
year  with  the  corn  crop  and  the  a-  regu- 
larly. But  James  Ayer  had  more  than 
the  mere  idea,  lie  had  confidence  in  it. 
an  absolute  conviction  of  ii-  worth  to  the 
world,  and  thorough  belief  in  it s  worth 

to   him.      These   thin--   make    for   success, 

when  combined  with  business  ability. 

Ayer  had  business  ability  to  the  nth 
power,  and  >lill  ha-  it  in  the  same  d< 
lie  knew  his  business,  which  was  elec- 
tricity, as  far  as  am  one  knew  it  in  those 
days  am!  a  good  deal  more  than  I110S1 
people    know     it     LlOW,       I  h'    wa<    holding 

down  an  executi:  e  position,  and  hi-  idea 
did  not  agree  v\  itli  it. 
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He  gave  up  his  position  in  the  west 
and  came  east  with  his  idea.  He  came  to 
Cambridge,  Mass.,  a  town  about  as  old 
as  Boston  and  a  whole  lot  prouder,  and 
settled  down  to  train  his  infant  idea  in 
the  way  in  which  it  should  go.  It  went. 
Ayer  got  laughed  at.  right  and  left  on 
account  of  his  idea.  His  enemies  jibed 
at  him  and  his  friends  pitied  him,  but  he 
knew  that  his  idea  was  right.  That  they 
could  not  see  it  was  nothing  against  the 
idea;  it  was  simply  out  of  their  range  of 
vision.  He  had  the  right  end  of  the  glass, 
and  they  had  a  firm  grip  on  the  wrong 
end;  the  glass  spelled  business  acumen. 
Today  the  others  are  fighting  for  a  peep 
into  Ayer's  end. 

His  idea  was  that  electricity  could  be 
used  for  heating.  Others  had  tried  it 
without  success,  but  what  of  that?  Ev- 
erything else  was  in  use  as  fuel,  from 
.natural  gas  to  coal,  and  out  in  Illinois 
they  burned  corncobs  and  do  yet. 

"There's  one  objection  to  that,"  said 
friends  and  enemies  alike.  "That  is  the 
fact  that  electricity  costs  more  than  any 
other  fuel." 

At  this  James  Ayer  would  look  away 
and  smile.  The  objection  seemed  per- 
fectly valid.  The  only  trouble  was  that 
the  other  fellows  had  the  wrong  end  of 
the  glass.  It  did  not  show  them  the 
water  power  of  the  West,  and  it  did  not 
show  them  straight  business.  But  Ayer 
foresaw  what  actually  happened ;  that 
just  as  soon  as  it  was  possible  and  to 
their  advantage  to  do  so,  the  electric  com- 
panies would  cut  down  the-  price.  It  was 
his  job  to  make  it  to  their  advantage. 

But  to  make  the  average  housewife 
buy  a  product  and  keep  buying  it,  that 
product  must  have  two  qualifications 
which  will  attract  her.  It  must  simplify 
her  work  and  it  must  be  reliable  in  the 
extreme.  "Once  bitten  twice  shy"  is  a 
favorite  maxim  of  the  homemaker  and 
she  observes  it  to  the  maximum.  So 
James  I.  Ayer  changed  his  name  and  be- 
gan to>  write  it  "Simplex."  When  people 
asked  what  it  meant,  he  replied  "It  means 
Quality."      In   order    to   be   real    aristo- 


cratic, he  was  soon  writing  it  "Simplex- 
Quality." 

"No,  we'll  lunch  right  in  here,"  and 
Mr.  Ayer  opened  a  door  from  the  show 
room,  just  off  the  main  offices.  There 
before  me  was  a  dining  room,  with  a 
kitchen  next  door — both  rooms  fully  as 
small  as  those  of  the  average  apartment. 
Yet  the  dining  room  accommodated  six 
people  and  a  good  deal  of  tobacco  smoke 
that  noon,  with  ease. 

In  the  kitchen  was  a  cook,  just  draw- 
ing out  a  pie  from  an  electric  oven.  Then 
I  knew  that  I  was  to  have  an  electrically 
cooked  meal. 

My  friend  showed  me  a  basin  and  a 
nickeled  tank  above  it.  Pressing  a  but- 
ton, a  stream  of  hot  water  flowed  in,  all 
ready  for  the  grit  and  grime  of  the 
shops. 

"A  little  stunt  of  my  own,"  he  smiled. 
"Keeps  enough  water  at  any  tempera- 
ture desired  to  wash  an  office  force. 
Handy,  eh? — One  ampere!" 

I  inspected  that  luncheon  before  it  was 
eaten.  Later,  there  wasn't  enough  left 
to  inspect.  Here  in  the  kitchen  was  an 
electric  range  and  oven,  with  other 
things  all  around  them.  The  cook  was 
not  very  busy,  either*;  all  she  had  to  do 
was  to  turn  switches  and  let  the  "light- 
ning" do  the  work.' 

That  luncheon  was  more  like  a  dinner. 
A  good  share  of  it  was  made  on  the  table, 
and  we  kept  the  toaster  busy  turning  out 
evenly  browned,  flat  and  crisp  toast  which 
was  a  thrill  to  consume.  A  certain 
Boston  restaurant  installed  a  series  of 
these  toasters  and  inside  of  a  month  was 
renowned  for  its  toast  products.  Folks 
come  there  from  all  over  town  for  toast 
— when  they  could  have  the  same  thing 
at  home.  From  roast  to  coffee,  every- 
thing was  delicate  and  delicious ;  nor  had 
the  cook  expected  company.  I  inquired 
why  the  Simplex  inventions  were  not 
more  widely  advertised. 

"No  use,"  came  the  smiling  reply. 
"We're  advertised  by  one  thing — Qual- 
ity. Everything  that  goes  out  of  the 
shops  is  an  advertisement. 


■HE   UPPER   ILLUSTRATION   SHOWS  ONE  OF  THE  ASSEMBLING   ROOMS  WHERE  THE  ELECTRI 

COOKING   UTENSILS  BEGIN  TO   TAKE  DEFINITE   FORM.    BELOW  IS  SHOWN   THE 

PROCESS  OF  WINDING   AND   FORMING  THE   HEATING   UNJTS 
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A  GIGANTIC 
BAKE  OVEN 
SUITABLE  FOR 
THE  REQUIRE- 
MENTS OF  A 
BATTLESHIP 


"We  are  simply  following  out  a  basic 
principle  of  good  business — that  quality 
is  essential  to  continued  sales.  Right  now 


we're  getting  ready  to  occupy  the 
new  building,  and  we  can't  fill  the 
orders.  Of  course,  we  do  advertise 
to  a  certain  extent,  but  we  can't 
keep  up.  Want  to  see  how  the  iron 
is  made?" 

The  various  portions  of  the  iron 
are  first  received  from  the  foundry 
to  be  cleaned.  The  foundation  of 
the  Simplex  goods  is  the  direct  con- 
tact established  between  heat  producer 
and  heat  consumer.  In  the  iron,  as  in 
other  products,  this  is  effected  by  enamel. 
The  face,  or  base,  of  the  iron  is  a  hol- 
low, boat  like  cast.  In  this  is  poured 
enamel,  six  layers  to  it.  Then  the  iron 
base  goes  to  the  wiring  room  to  be  wired 
— and  here  steps  in  Quality. 

When  received,  the  wire  is  examined 
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under  the  miscroscope  for  any  defects; 
it  receives,  in  all,  eight  such  inspections. 
Then  it  is  crimped  into  a  continuous  S 
shape.  It  is  then  inspected  for  resistance, 
shaped  to  the  figure  of  the  iron  and 
flattened.  When  immersed  in  the  enamel, 
this  wire  forms  a  continuous  network 
reaching  all  over  the  base  of  the  iron. 
Larger  wire  terminals  are  left  out,  the 
rest  being    overlaid   with  more  enamel. 

The  enameling  process  is  highly  inter- 
esting, too.  After  each  of  the  nine  lay- 
ers is  put  on  it  must  be  dried  and  baked 
in  the  furnaces  and  then  tested.  All  this 
work  is  done  by  hand ;  all  the  work  of 
shaping  and  immersing  the  wires  is  clone 
'  by  hand ;  and  I  suggested  that  machines 
could  do  it  as  well  and  a  good  deal  more 
quickly. 

"They  might,"  was  admitted  after  some 
argument.  "But  on  the  whole  hand  work 
is  more  satisfactory.  Then  we  know  it's 
right.  The  whole  network  of  wires  must 
touch  at  no  point  or  the  whole  affair  is 
ruined.  The  enamel  might  all  be  put  on 
at  once,  too,  but  the  quality  would  be  a 
good  deal  different." 

So  here  were  working  crews  of  girls, 
women,  men  and  boys,  sending  wires 
clown  the  line,  each  shaping  or  bending  or 
testing  some  piece  until  it  was  ready  for 
immersion.  When  the  wires  were  cov- 
ered the  iron,  or  range  plate  or  heater, 
as  the  case  might  be,  was  inspected  and 
tested  thoroughly  for  insulation  and  re- 
sistance, and  went  on  to  the  assembling 
room.  Here  the  top  of  the  iron  was  added. 
Between  the  top  and  bottom  pieces  of 
the  iron  is  an  air  space.  This  keeps  the 
top  of  the  iron  cool,  air  being  a  non-con- 
ductor of  heat.  For  the  same  reason,  the 
range  heaters,  coffee  percolaters,  toasters 
and  other  devices  are  all  equipped  with 
a  lock  or  clamping  device,  which  is  most 
important.  Suppose  an  ordinary  cooking 
utensil  were  placed  upon  one  of  the  heat- 
ing disks  of  the  stove.  Mad  the  utensil 
any  bumps  or  dents  in  it^  bottom,  as  ordi- 
nary ones  have,  a  pint  of  water  would 
take  a  long  time  in  coining  to  a  boil  he- 
cause  of  the  air  interposition,     When  the 


flat  bottomed  vessel  is  clamped  to  the  disk 
the  water  will,  boil  in  less  than  twelve 
minutes. 

The  cost  of  running  electric  cooking 
devices  for  an  average  family  is  between 
four  and  five  dollars  a  month.  This  is 
what  Tames  I.  Aver  has  done  for  the 
housewife.  He  knew  well  enough  that 
when  people  began  to  use  electricity  for 
heating,  the  electric  companies  would 
give  special  heating  rates,  as  they  now 
do  in  many  cases.  Out  we-t  and  in  Japan, 
where  water  power  predominates,  the 
demand  for  these  devices  h  more  than 
surprising.  But  the  real  saving  is  in  the 
more  indirect  wavs. 

"Most  people  figure  on  direct  savings," 
declared  Air.  Aver.  "I'm  just  teaching 
them  to  figure  on  indirect  saving.  Often 
they  teach  me,  though.  For  instance,  we 
sold  a  line  of  waffle  irons  to  the  Harvard 
Union  here.  Some  time  after  I  discov- 
ered by  accident  that  they  were  making 
an  immense  saving  on  material.  It  sur- 
prised me.  I  found  that  they  did  not 
have  to  grease  the  irons,  which  saved 
butter.  Then  the  irons  required  only 
25  per  cent  of  the  attention  needed  by 
the  old  ones,  which  saved  labor.  By 
heating  the  dough  on  each  side  at  once, 
and  more  evenly,  much  less  dough  was 
needed  because  the  waffles  came  out 
lighter  and  better  cooked.  Then  we  be- 
gan figuring  on  shrinkage  in  everything. 

"For  example,  our  bread  ovens,  which 
are  used  in  large  institutions  as  well  as 
in  private  homes,  and  our  regular  ovens 
for  general  cooking.  With  gas  or 
fuel  there  is  a  passage  of  fume-  and  air 
through  the  own  which  shrinks  meat  and 
other  foods  in  a  large  percentage.  This 
is  eliminated  here." 

The  tesl  "'i  effirienc)  in  the  modern 
housewife;  are  we  master  of  our  own 
comfort  or  is  it  mastev  ^\  us?  If  the 
average  home-maker  could  go  through 
the  Simplex  factory  she  would  not  he 
afraid  <>\  this  test.  Here  were  immense 
coil  heaters  for  heating  wan 
with  attachments  for  ordinary  boilers 
which  would  maintain  an  even  temp 
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ture.  Here  in  one  room  I  saw  the  heat- 
ing pads  being  stitched  and  wired — every- 
thing arranged  for  three  heats  under  ab- 
solute control. 

The  factories  themselves  are  indica- 
tive of  their  famous  watchword.  Here 
I  had  come  half  across  the  continent  to 
find  them,  and  yet  none  of  the  Cambridge 
folk  could  tell  me  their  location  !  Finally 
I  saw  them — a  group  of  rough  finished 


the  wooden  nutmeg  to  the  Simplex  iron ! 
As  you  go  through  these  factories  and 
watch  the  assembly  workers  putting  to- 
gether electric  Ovens,  coils,  stoves,  coffee 
pots,  dining  room  table  stoves,  curling 
iron  heaters,  and  numberless  other  de- 
vices, you  realize  that  life  is  being  trans- 
muted for  the  modern  housewife  from 
drudgery  to  a  series  of  thrills  unparal- 
leled.    Then  there  are  the  radiators  and 


KITCHEN  IN  THE  SIMPLEX  FACTORY   USED  PURELY   FOR  EXPERIMENTAL  PURPOSES 


concrete  buildings  four  stories  high,  illus- 
trative of  every  style  of  concrete  struc- 
ture from  the  earliest  ■  solid-block  wall 
to  the  addition  under  construction,  with 
giass  and  steel  walls.  Inside  was  none  of 
the  terrific  magnitude  of  other  great  elec- 
trical centers;  each  worker  was  going 
steadily  ahead,  not  rushing  to  fill  orders 
but  plodding  away  steadily  and  surely, 
working  for  quality  and  not  for  quantity. 
Here  there  were  no  secret  processes  to 
avoid,  all  was  honest  New  England  work- 
manship, simplicity  and  quality  through- 
out. 

What  a  change  from  the  New  England 
workmanship  of  a  century   since — from 


their  kindred  air  heating  cousins,  made 
for  every  purpose  and  kind  of  room.  A 
modern  housewife  can  be  an  artist,  no 
less !  Automatic,  perhaps,  but  none  the 
less  an  artist,  for  her  work  will  be  done 
artistically.  The  pad  heater,  for  exam- 
ple, which  takes  the  place  of  the  old  hot 
water  bag,  is  controlled  by  two  thermo- 
stats, which  automatically  prevent  the 
heat  becoming  too  great ;  the  coffee  per- 
colator contains  an  automatic  safety  de- 
vice which  prevents  it  "going  dry,"  and 
makes  it  foolproof.  Only  artistic  things 
are  foolproof. 

A  noteworthy  thing  in  these  shops  is 
their  readiness  to  turn  out  work  which 
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is  special.  In  one  corner  was  a  gigantic 
bake  oven,  a  special  order  for  a  battle- 
ship. Here  in  another  room  was  a  matrix 
heating  table  for  a  large  city  newspaper 
office — a  device  which  will  greatly  facili- 
tate special  and  "late"  editions,  since  the 
matrices  are  thus  dried  at  an  extremely 
rapid 'rate. 

But  let  it  not  be  supposed  that  Mr. 
Aver  confines  his  activities  to  the  home 
and  the  kitchen.  Far  from  it!  The  fac- 
tory applications  of  these  heating  ma- 
chines are  many,  from  soldering  irons  to 
paraffin  kettles,  and  here  they  were  all  in 
process  of  manufacture.  In  one  depart- 
ment were  copper  workers,  turning  out 
hand  worked  copper  utensils  of  singular 
beauty.  In  the  oven  department  I  saw- 
ovens  adapted  to  various  drying  uses — . 
lacquer  and  other  things — while  the  laun- 
dry machinery  has  worked  a  tremendous 
saving  in  laundry  equipment  and  work. 

Another  point  in  -favor  of  the  large 
baking  oven  for  hotels  and  the  like,  be- 
sides the  75  per  cent  saving  in  space  or 
floor  room  and  the  large  saving  in  labor, 
is  the  absolute  uniformity  of  the  product 
and  the  cleanliness  of  the  cooking.  There 
is  no  gas  vapor  or  soot  to  be  cleaned 
out  lest  the  loaves  be  dirtied,  while  the 
aluminum  finish  on  the  interior  of  the 
ovens  remains  bright  for  years.  The  re- 
sult is  that  the  products  absorb  none  of 
the  flavors  which  make  an  almost  imper- 
ceptible and  yet  large  difference  in  the 
end. 

As  I  was  writing  this  I  happened  to 
see  a  report  of  a  gathering  of  hotel  chef1-, 
in  which  it  was  stated  authoritatively  that 
the  usual  allowance  for  shrinkage  in  a 
40  pound  roast  was  eight  pounds.  This, 
of  course,  in  the  average  old  style  ovens. 
With  the  electric  oven  this  would  doubt- 
less lie  reduced  to  almost  nothing — which 
fact  would  annihilate  the  argument  of 
high  cost  of  power. 

And  for  general  purposes  of  heating, 
electricity  bids  fair  to  be  the  cheapest 
fuel.  The  price  i>\  other  fuel  tends  stead- 
ily to  rise,  that  of  the  electric  current  to 
lower,  as  improvements  are  made  in  gen- 


erating and  distributing  it.  In  Chicago 
the  rate  for  electric  baking  to  a  bakery 
with  a  capacity  of  10,000  loaves  a  day 
is  1 1/,  cents  per  kilowatt-hour — about  one 
cent  or  less  for  each  twelve  loaves.  In 
a  larger  plant,  with  a  50,000  loaf  capac- 
ity, the  rate  would  be  one  cent  per  kilo- 
watt-hour. Where  water  power  is  avail- 
able, current  can  be  had  at  still  lower 
rates,  and  its  cost  is  going  down  steadily 
all  the  time. 

And  all  this  is  the  simplicity  of  quality 
— the  highest  and  yet  the  simplest  thing  in 
all  our  civilization.  All  this  electric  heal- 
ing business  is  coming  into  its  own  before 
long,  when  the  people  of  the  world  shall 
have  wakened  to  its  possibilities.  And  'in 
wakening  is  due  to  my  friend,  James  I. 
Aver ! 


Vaporized  Quartz 

A  beautiful  opalescence  may  some- 
times he  observed  in  the  glass  globes 
used  to  diffuse  the  light  of  the  electric 
arc,  particularly  after  such  globes  have 
been  in  use  for  a  long  time. 

Close  examination  shows  that  the  opal- 
escent effect  is  due  to  the  presence  on  the 
glass  of  minute  spheres  of  silica  which 
have  evidently  been  formed  by  volatiliza- 
tion from  the  glass  under  the  influence 
of  the  electric  arc.  This  effect  is  in 
accordance  with  the  experiments  of 
French  scientists  whose  electric  furnaces 
have  produced  some  surprising  results. 

The  essential  feature  of  the  furnace  is 
an  electric  arc  of  great  intensity.  When 
rock  crystal,  broken  into  fragments,  is 
placed  in  the  furnace  it  simply  melts,  like 
so  much  ice,  and  in  a  few  minutes  the 
liquid  thus  formed  begins  to  b 

The    vapor    rising    from    the    liquefied 
crystal  is  condensed  into  a  little  bluish 
u  hite  cloud,  from  which  tiny  splie-. 
.silica,  glimmering   with  opalescent  hues. 
are  deposited.   Th'<   e  ,  as  already 

remarked,  are  similar  to  those  found  on 
arc  light  globes.  The  latter,  ^>\  course,  are 
the  product  01"  .1  \  ei\  slow  and  gradual 
process,  while  in  the  electric  furnace  the 
volatilization  is  effected  with  rapidity. 
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Harnessing  the  Nile 

The  engineers  who  have  been  at  work 
on  the  problem  of  transmitting  electric 
power  from  the  cataracts  of  the  Nile, 
continue  to  picture  the  results  obtainable 
in  glowing  colors.  One  states  that  the 
city  of  Cairo  can  be  lighted  cheaper  by 
power  generated  at  the  First  Cataract, 
over  400  miles  away,  than  by  means  of 
steam  engines  situated  in  the  city  itself. 
By  a  system  of  irrigation,  combined  with 
electric  power  from  the  cataracts,  he 
avers,  the  Dongola  province,  up  to  the 
Fourth  Cataract,  may  be  made  the  most 
fertile  country  in  the  world. 


White  Lines  to  Protect  Life 

Two  electric  railway  companies  of  a 
western  locality  have  lately  adopted  an 
innovation  for  the  protection  of  passen- 
gers and  others,  extremely  simple-  and 
effective.  It  consists  of  a  white  line 
about  six  inches  wide  painted  or  white- 
washed on  the  ground  a  distance  of 
about  twelve  inches  from  the  path  fol- 
lowed by  the  extreme  point  of  any  pro- 
jection on  the  passing  trains  or  cars. 
Persons   adjacent  to   the  tracks   instinc- 


tively notice  these  conspicuous  marks 
and  as  a  result  casualties  are  fewer,  par- 
ticularly at  curves  where  the  forward 
and  rear  ends  swing  out  over  a  greater 
distance  than  the  remaining  parts  of  the 
cars.  It  is  this  last  "gymnastic"  action 
on  the  part  of  moving  cars  that  has 
caused  many  an  unexpected  "bump." 


Giant  Electric  Crane 

The  Fore  River  Shipbuilding  Com- 
pany, at  Quincy,  Massachusetts,  is  using 
in  its  work  of  building  battleships  and 
other  war  craft,  a  giant  electric  gantry 
or  crane.  This  crane  was  originally  de- 
signed for  a  maximum  capacity  of  75 
long  tons.  Finding  this  to  be  insufficient 
for  the  great  weights  introduced  with  the 
building  of  turbines,  this  was  increased 
to  100  tons,  which  weight  it  will  carry 
out  for  a  distance  of  50  feet  from  the 
side  of  the  wharf  and  30  tons  from  there 
out  to  the  end  of  the  arm,  85  feet  from 
the  side  of  the  wharf. 

With  the  arm  raised  the  end  towers 
eight  or  ten  feet  above  the  225  foot  fire 
control  masts  of  the  battleship  Rivadavia, 
now  being:  fitted  for  her  trials  in  March. 


electric  crane  at  the  fore  river  shipyard 
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Magnet  Bill 

He  does  not  look  like  a  very  important 
part  of  a  big  automobile  factory  organi- 
zation, this  tall,  broad  shouldered  man 
who  may  be  seen,  rain  or  shine,  summer 
and    winter,    walking    slowly    about    the 


MAGNET   BILL  AT  WORK 

plant  of  a  motor  car  company,  Toledo, 
Ohio.  His  eyes  are  almost  constantly 
cast  earthward.  And  he  saves  the  com- 
pany thousands  of  dollars  in  a  year. 

"Magnet  Bill,"  as  he  is  called,  gets  his 
nickname  from  the  fact  that  his  tools 
consist  solely  of  cne  tin  bucket  of  the 
ten  or  twelve  quart  variety  and  a  big 
steel  magnet  strapped  to  the  end  of  a 
shovel  handle.  His  work  is  to  save  auto- 
mobile tires,  those  costly  rubber  over- 
coats which  adorn  the  wheels  of  motor 
cars,  by  removing  from  the  roadway  ev- 
ery nail  and  bit  of  iron,  brass  or  steel 
that  might  cause  a  puncture.  When  it 
is  known  that  40,000  cars,  which  is  the 
output  of  the  factory  for  1913,  will  be 
run  back -and  forth  in  reaching  places 
where  they  are  tested  and  that  scores 
of  visitors'  cars,  office  machines  and  de- 
livery trucks  use  the  roadways  daily,  the 
importance  of  Bill's  job  is  at  once  ap- 
parent. 


Safety  Switches  on  Old  Seventeen 
Mile  Grade 

Along  the  headwaters  of  the  Potomac 
River,  high  up  in  the  Allegheny  Moun- 
tains, winding  and  twisting  its  way  tor- 
tuously down  the  steep  sides,  is  one  of 
the  steepest  and  longest  railroad  grades 
to  be  found  east  of  the  Rocky  Moun- 
tains. 

Here  every  year  railroad  men  have 
been  killed  and  in  winter  time  especially, 
for  every  train  that  descends  this  grade 
must  have  hand  brakes  set  in  addition 
to  the  air  brakes,  for  once  the  train  gets 
started  air  alone  will  not  stop  it. 

This  is  the  old  "seventeen  mile  grade" 
of  the  Baltimore  and  Ohio  Railroad,  the 
bug-ga-boo  of  all  eastern  railroad  men. 
It  starts  at  Altamont,  Maryland,  and 
drops  at  the  rate  of  from  73  to  124  feet 
to  the  mile  till  it  terminates  at  Piedmont, 
West  Virginia,  seventeen  miles  below. 
This  grade  is  on  a  very  important  divi- 
sion, too,  as  it  taps  the  West  Virginia 
coal  regions  and  connects  with  Chicago 
via  Chicago  Junction. 

Trains  often  get  beyond  the  control 
of  the  engineman  and  brakemen  and 
rush  down  the  grade  at  a  terrific  speed. 
wrecking  themselves  against  the  first  ob- 
stacle. 

It  is  for  the  purpose  of  catching  and 
safely  stopping  these  trains  that  electric 
safety  switches  have  been  installed — one 
five  and  the  other  ten  miles  from  the 
top.  Side  tracks  at  each  point  lead  di- 
rectly from  the  eastbound  main  track 
and  run  parallel  with  it  for  a  distance  o\ 
4,500  feet,  but  unlike  the  oilier  track 
they  rise,  starting  with  a  three  per  cent 
and  gradually  they  assume  a  24  per  cent 
grade,  sufficient  to  stop  a  train  traveling 
at  a  speed  as  great  as  120  or  125  miles 
an  hour. 

The  switch  to  each  side  track  is  con- 
nected to  an  electric  release  in  such  a 
manner  that  a  train  going  more  than  fif- 
teen miles  an  hour  will  be  headed  in 
(his  track  and  stopped  before  it  has 
time  to  Ao  :i\w   damage. 
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Instructor's  Variable    Resistance    Unit 

In  teaching  students  the  use  of  elec- 
trical measuring  instruments,  a  resistance 
that  may  be  varied  is  very  often  needed 
with  its  ohmic  value  known  to  the  in- 
structor and  unknown  to  the  student. 

A  handy  way  of  arranging  such  a  de- 
vice that  is  capable  of  being  easily  and 
quickly  changed  is  as  follows :  Use  an 
ordinary  plug  resistance  box  with  in- 
dicated values.  Enclose  this  in  a  box 
just  large  enough  to  contain  it  and  at- 
tach binding  posts  at  a  convenient  out- 
side point,  with  wires  leading  to  the 
binding  posts  on  the  resistance  box.  The 
resistance  should  be  accessible  to  the  in- 
structor who  can  change  the  combi- 
nation at  will  by  withdrawing  certain 
plugs,  unknown  to  the  student.  This  de- 
vice will  effectually  prevent  "copying" 
and  is  much  more  accurate  than  the  or- 
dinary ^calibrated  coil. — A".  E.  Miller. 


German  Miners'  Electric  Lamp 
This  German  prize  miners'  electric 
safety  lamp  will  not  ignite  inflam- 
mable gases,  a  most  important  re- 
quire m  e  n  t.  The  two 
volt  lamp  gives  V/i 
candlepower  and  will 
burn  steadily  for  sixteen 
hours  on  the  storage  bat- 
tery used.  The  steady 
light  which  the  lamp  af- 
fords protects  the  miner 
from  nystagmus,  an  in- 
voluntary, rapid  twitching 
of  the  eyeballs  often 
brought  on  by  the  ordi- 
nary flickering  torch.  The 
light  is  switched  on  and 
off  by  simply  turning  the 
top  of  the  lamp,  all  other 
contacts  being  dispensed 
with.  The  large  picture 
sho  w  s  an  equipment 
for  charging  80  of  the 
lamp  batteries  in  a  series 
of  racks. 


Flickerless  Moving  Pictures 

In  looking  at  a  moving  picture  every 
one  is  aware  of  a  perceptible  flicker  and 
the  most  modern  machines  have  never 
done  away  with  it  entirely.  The  cause 
of  this  flicker  is  in  the  shutter  of  the 
projecting  machine.  Each  individual 
picture  on  the  long -film  is  brought  be- 
fore the  lens  of  the  arc  lamp.  It  is  ex- 
posed for  a  fraction  of  a  second,  the  re- 
volving shutter  shuts  off  the  ray  of  light, 
another  picture  is  brought  forward  dur- 
ing the  instant  of  darkness,  and  the  light 
is  turned  on  again.  As  these  individual 
exposures  occur  at  the  rate  of  about  six- 
teen per  second  we  see  practically  a  con- 
tinuous picture  on  the  screen,  but  just  the 
same  there  are  sixteen  periods  of  dark- 
ness in  every  second  which  cause  the  ob- 
jectionable flicker. 

To  eliminate  this  flicker  has  been  the 
dream  of  inventors.  Theoretically  it -can 
never  be  done,  for  this  is  attempting  to 
reproduce  a  moving  train  of  separate  and 
slightly  different  pictures  as  a  single  con- 
tinuous picture.  Practicallv,  however, 
the  result  may  some  time  be  so  nearly 
attained  that  the  eye  cannot  perceive  the 


GERMAN   MINERS'  LAMP  AND  BATTERY  CHARGING  RACK 
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blending  of  one  picture  into  another — 
which  is  all  that  is  necessary. 

The  vanoscope  is  a  new  moving  pic- 
ture projecting  machine,  so  entirely  dif- 
ferent in  principle  from  other  machines 
and  so  promising  in  the  results  obtained 
from  the  first  crude  machine  built,  that 
it  is  hoped  that  with  further  refinements 
it  will  produce  a  flickerless  picture,  at 
least  as  far  as  the  eye  can  perceive. 

The  machine  has  no  shutter — there  is 
no  period  of  darkness.  So  far  it  is  prom- 
ising. 

The  film,  the  ordinary  kind,  travels 
horizontally.  The  arc  lamp  lens  rs  above 
the  film  and  the  ray  of  light  is  projected 
down  vertically  through  the  film.  Be- 
low the  film  is  a  mirror  so  set  as  to  pro- 
ject the  beam  of  light  out  horizontally 
to  the  screen. 

Imagine,  now,  a  single  picture  moving 
through  the  beam  of  light.  The  picture 
is  caught  by  the  mirror  and  thrown  on 
the  screen. 

"But,"  you  say,  "in  that  case  the  image 
would  travel  down  across  the  screen  as 
a  blur." 

True  enough,  it  would,  if  the  mirror 
remained  stationary.  But  it  does  not.  It 
rocks.  This  rocking  motion  is  regulated 
so  accurately  that  it  just  corrects  for  the 
forward  motion  of  the  film  and  the 
image  of  the  particular  picture  we  are 
considering  remains  stationary  for  an  in- 
stant on  the  screen.  If  some  one  were 
carrying  a  candle  by  in  front  of  you  and 
you  were  attempting,  with  a  mirror,  to 
throw  the  image  of  the  flame  at  one  point 
on  a  large  mirror  or  screen  in  front  of 
you,  you  would  have  to  move  the  mirror 
in  your  hand  a  very  little  as  the  candle 
passed  by.  In  this  new  projector  the 
principle  is  the  same. 

Another  question  now  immediately 
arises.  "This  is  but  a  single  picture  on 
the  film.  How  about  the  next  one  fol- 
lowing right  behind  it?  Does  the  mirror 
jump  back  to  pick  up  this  new  image? 
Fn  that  case  there  would  be  the  same 
period  of  darkness  as  with  a  shutter." 

The  answer  Is  that  there  is  more  than 


one  mirror.  They  are  mounted  on  a  re- 
volving shaft — at  a  slight  angle  that 
gives  the  rocking  motion.  As  one  pic- 
ture passes  through  the  beam  of  light  it 
is  taken  up  by  one  of  the  mirrors  and 
thrown  onto  the  screen.  Passing 
through,  it  begins  to  fade  but  immedi- 
ately behind  it  comes  the  next  picture, 
which  is  taken  up  by  the  following  mir- 
ror and  begins  to  come  on  the  screen  as 
the  preceding-one  begins  to  grow  dim. 

To  carry  our  analogy  further,  suppose 
four  persons  with  hand  mirrors  stand  in 
a  circle  facing  outward.  Now  suppose 
a  line  of  several  hundred  people  carry- 
ing candles,  all  held  at  the  same  height, 
to  be  passing  by  at  uniform  speed  on  one 
side  of  the  circle.  In  the  background 
is  a  large  mirror  or  screen.  Now  let 
the  circle  of  mirror  holders  begin  to  re- 
volve. The  first  member  of  the  circle 
catches  the  image  of  the  first  candle  and 
projects  it  at  one  point  on  the  screen  just 
as  long  as  he  can  by  rocking  his  mirror. 
But  he  finally  passes  out  of  range.  But 
long  before  this  the  second  member  of 
the  circle  has  caught  the  image  of  the 
second  candle  and  projected  it  on  top  of 
the  first  image — and  so  on  around.  If 
the  members  of  the  circle  could  move 
just  fast  enough  and  manipulate  their 
mirrors  with  mechanical  exactness  a  con- 
tinuous image  of  a  candle  flame  could  be 
kept  on  the  screen. 

In  other  words  it  is  a  dissolving  effect, 
only  this  dissolving  is  clone  so  rapidly — 
say  about  eight  times  per  second,  that 
the  blending  of  one  picture  into  another 
is  scarcely  perceptible.  When  the  ma- 
chine is  perfected  it,  is  expected  thai  the 
change  from  one  picture  to  another  will 
be  imperceptible  to  the  eye  and  that  the 
resulting  picture  will  he  flickerless. 

There  are  in  addition  certain  other  ad- 
vantages  claimed    lor   the   new    machine. 
The  light  when  it  strikes'  the  film  ' 
and  cannot   ignite  the  film  ii"  the  latter 

Stops.  A  saving  in  electric  current  is  also 
claimed.      The    film    travel-    •■•ore    si 

giving  a  more  natural  speed  to  moving 

objects  in  the  picture. 
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Electric  Truck  as  a  Moving  Power 
Plant 

Almost  every  day,  industry  is  discov- 
ering new  ways  to  make  use  of  the  sus- 
tained energy  of  a  storage  battery  in 
connection     with     truck     transportation. 


TRUCK  MOTORS   USED  IN  CABLE   PULLING 

For  example,  concerns  have  converted 
it  into  a  portable  power  station  which, 
when  not  engaged  in  propelling  heavy 
vehicles,  is  used  as  a  plant  for  hoisting. 
or  for  cable  service  work  as  shown  in 
the  illustration. 


Telephone  Dispatching  on  the 
Canadian  Pacific 

With  the  exception  of  a  small  strip 
between  Winnipeg  and  Port  Arthur, 
train  dispatching  by  telegraph  has  been 
totally  abolished  on  the  Canadian  Pacific 
Railway  of  Canada.  This  mammoth  sys- 
tem that  operates  16.000  miles  of  first 
class  equipment,  and  incidentally  owns 
75  steamships  and  eighteen  big  hotels, 
cast  aside  the  last  telegraph  instrument 
used  for  dispatching  on  its  single  track 
lines  during  the  first  week  of  January. 
1913,  when  telephone  wires  linked  up 
Vancouver  and  North  Bend.  Between 
the  Pacific  Coast  and  St.  John,  New 
Brunswick,  with  the  one  break  for  400 
miles  of  double  track  at  Winnipeg,  the 
manipulation  of  rolling  stock  is  by  voice 
and  not  by  the  Morse  code. 

When  the  first  experimental  station 
between  "Montreal  and  Farnham,  Quebec, 


a  distance  of  60  miles,  was  installed  six 
years  ago,  a  test  then  made  showed  that 
an  operator  could  dispatch  86  trains  in 
eight  hours.  Messages  were  sent  to 
three  offices  and  repeated  back.  That 
meant  that  a  train  was  dispatched  on  an 
average  of  every  five  and  a  half  minutes 
during  the  whole  of  the  time.  The  man 
in  charge  of  the  initial  experiment  was 
Mr.  J.  F.  Richardson,  now  superintend- 
ent of  C.  P.  R.  telegraphs  at  Vancouver. 

Such  work,  the  railway  chiefs  claimed, 
was  a  physical  impossibility  for  the  tele- 
graph or  its  operator.  It  meant,  too.  a 
great  economy  over  the  entire  line  in  the 
delays  obviated.  To  make  the  change  in- 
volved enormous  expense,  two  extra 
heavy  copper  wires  being  required  over 
every  inch  of  the  16,000  miles  of  track- 
age. On  the  section  between  North 
Bend  and  Vancouver  copper  wire  weigh- 
ing 210  pounds  to  the  mile  was  strung — 
quite  an  unusual  specification  .in  tele- 
phone work. 

The  chief  ^reason  back  of  the  change 
from  the  telegraph  dispatch  system  is 
that  the  telephone  is  vastly  less  liable  to 
make  mistakes,  and  that  one  train  wreck 
involves  a  railway  in  more  expense  than 
would  meet  the  cost  of  scores  of  miles 
of   modern   telephone   construction. 


Combined  Window  Sign  and 
Reflector 

A  window  reflector  that  serves  at  the 
same  time  as  an  illuminated  sign  is  here 
illustrated.  The  letters,  which  are  held 
in  place  by  metal  strips,  can  be  readily 


WINDOW  SIGN  AND   REFLECTOR 

changed  about  to  make  the  sign  call  at- 
tention to  sales,  special  offers,  etc.  The 
sign  is  made  up  in  sizes  to  suit  any  win* 
dow  and  is  held  in  place  by  chain  sus- 
pensions. 
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Lightning  Discharges  from  Kites 

A  number  of  very  violent  lightning 
discharges  down  the  wires  with  which 
scientific  kites  are  flown  have  been  re- 
corded. In  some  cases  the  flash  coming 
down  the  wire  burned  and  destroyed 
several  thousand  feet  of  wire.  One  ob- 
server says  that  a  column  of  fire  a  foot 
in  diameter  seemed  to  follow  the  wire. 
The  slight  electrical  disturbance  conduct- 
ed down  Franklin's  wet  kitestring,  was 
trivial  compared  to  these  most  danger- 
ous discharges. 


Ventriloquism  and  the  Loud  Speak- 
ing Telephone 

At  a  recent  luncheon  of  the  Chicago 
Electric  Club  this  odd  looking  figure 
perched  upon  the  stool  demonstrated  that 


ANYONE  WHO  CAN   OVERCOME   STAGE   FRIGHT 
MAY   BECOME   AN    EXPERT   VENTRILOQUIST 

anyone  who  can  overcome  stage  fright 
may  become  an  expert  ventriloquist. 

Within  the  dummy  was  carefully  con- 
cealed a  loud  speaking  telephone  which 

was  connected  to  a  transmitter  behind 
the  scenes  by  wires  running  down  the 
legs  of  the  stool  to  the  floor. 


The  dummy,  which  was  introduced  by 
President  A.  A.  Gray  as  "the  mysterious 
electrified  ginkerino,"  talked,  sang,  whis- 
tled and  moved  its  bead,  arms  and  jaws 
in  a  manner  fitting  replies  to  the  inter- 
locutor's questions.  The  "ginkerino"  was 
made  under  the  direction  of  Mr.  A.  S.. 
Hibbard  of  the  American  Telegraph  and 
Telephone  Company  of  Xew  York  City, 
and  is  fondly  called  by  him  a  "figure  of 
speech." 

Magnetic  Attraction  and  the  Compass 

It  is  curious  how  the  scientific  reali- 
ties of  to-day  often  bring  back  to  one's 
mind  the  memory  of  some  half-forgotten 
fairy  tale.  We  can  most  of  us  call  to 
mind  the  story  of  the  ship  which  ap- 
proached too  near  the  enchanted  island, 
with  the  result  that  the  lodestone  rocks 
drew  from  the  vessel's  timbers  all  the 
nails  and  bolts  and  it  became  a  total 
wreck. 

A  terribly  real  story  of  a  wreck  i> 
that  of  the  Danish  steamer  "Xorge," 
which,  some  time  ago,  strayed  from  its 
reckoning  and  struck  on  the  island  of 
Rockall,  with  a  loss  of  many  lives. 
'  A  scientist,  in  discussing  this  wreck, 
asked  the  question,  '"Can  the  compasses 
of  modern  ships  be  influenced  by  mag- 
netic disturbances  to  such  a  degree  as 
to  imperil  navigation?"  He  assumed 
that  the  "Xorge"  should  have  been  quite 
25  miles  to  the  south  of  Rockall  when 
she  struck.  Ik-  believed  that  the  differ- 
ence in  position  must  have  been  due  to 
some  deviation  of  the  compass  broughl 
about  by  a  local  cause,  and  he  cited  the 
depositions  made  by  two  captain-  of 
other  Vessels  in  corroboration  of  that 
view.  In  one  case;  when  in  the  neigh- 
borhood of  Rockall.  the  shi] >"s  compasses 
acquired  a  hitherto  unknown  easterlj 
deviation  o\  ten  to  eleven  degrees.  In 
the  other  case  the  compass  of  the  ship 
also  in  proximity  to  Rockall  deviated 
nine  degrees,  and  while  the  captain  was 
Steering  to  pass  20  miles  north  oi  the 
island  he  found  thai  the  actual  path 
covered  was  -15  miles  north  oi  it. 
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Audible  and  Visible 
Signal 

The  crossing  police- 
man, the  chauffeur,  and 
the  driver  of  the  horse 
drawn  vehicle — all  will  fSSk 
find  use  for  the  bell  and 
lamp  signal  patented  by  -lip 
Charles     A.     Schindler,  j# 

West     Hoboken,      New      |B 
Jersey.  4^ 

The   outfit,    consisting      sTS^ 
of  a  bell,  lamp  and  bat-      '  X 
tery,  is  secured  to  a  spe- 
cially made  glove.     Up- 
in  the  first  finger  of  the 

'_T  )\  '■     Hl\      i  v >■<>  '• 

and     upon     the     thumb, 

one.      By    bringing    the 

thumb     contact     against      HS 

either  one  or  the  other 

of  the  finger  contacts  either  the  bell  may 

be   rung  or   the   lamp   lighted   according 

as  an  audible  or  visible  sjenal  is  desired. 


which  they  operate — the  Tramvie  Elett- 
rische  Rorna-Civita-Castellana. 


Odd  Current  Collectors  on  Italian  Cars 

To  call  them  cumbersome  would  be 
putting  it  mild,  in  expressing  oneself  con- 
cerning the  current  collecting  devices  on 
these  Italian  cars.  They  are  almost  as 
cumbersome  as  the  name  of  the  line  on 


Tension  on  the  Surface  of  Charged 
Conductors 

If  two  soap  bubbles  are  blown,  one  at 
each  end  of  a  glass  tube,  the  smaller  one 
grows  smaller  at  an  increasing  rate,  if 
both  are  unelectrified.  If  now  the  smaller 
one  is  electrified,  the  effect  is  reversed, 


1NTERURBAN   ELECTRIC  CAF 
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the  larger  unelectrified  bubble  becoming 
smaller.  This  simple  experiment  has 
been  quoted  by  a  member  of  the  Cam- 
bridge Philosophical  Society  as  proving 
that  the  electrification  of  a  conductor  re- 
sults in  the  creation  of  a  mechanical  ten- 
sion over  its  surface. 


Dr.  Bergonie's  Apparatus 

Much  has  been  written  recently  of  the 
work  of  Dr.  Bergonie  of  the  Institute 
of  Bordeaux  in  regard  to  the  results  he 


ment  as  he  uses  it  in  Bordeaux,  France. 
The  apparatus  consists  of  a  high  fre- 
quency coil  or  resonator  made  in  the 
form  of  an  old  fashioned  hoop  skirt  and 
suspended  from  the  ceiling.  The  current, 
brought  from  an  outside  feed  wire,  passes 
through  a  suitable  transformer.  On 
the  table  is  placed  the  governing  ap- 
paratus. A  control  switch  and  a  dial 
indicate  the  intensity  of  the  current, 
which  is  easily  regulated  by  the  slightest 
movement  of  the  switch  handle.  The 
top  of  the  table  is  of  marble  to  facilitate 


DR.  BERGONIE  OF   BORDEAUX   EXPERIMENTING   WITH    HIS   HIGH    FREQUENCY   APPARATUS 


has  obtained  with  high  frequency  cur- 
rent. In  the  March  issue  of  this  maga- 
zine appeared  an  interview  with  the  cele- 
brated physician  in  which  he  corrects 
many  false  notions  that  have  become 
prevalent  concerning  his  methods  and  the 
results  obtained,  and  tells  exactly  what 
he  has  been  able  to  do.  In  view  of 
all   this,   it    is   interesting  to   see   tin-   ap- 


paratus  itscll 
reproduced  is 


)hotogi 


if  the  Doctoi 


ition.  Tw  o  w  ires  lead  to  the 
d  the  circuit  for  the  high 
it    is  completed  by  two 

I  to  the  hare  flesh  ^\   the 

as  it  ma)  be  specially 
I  he  current  tn.u  he 
or  three  amperes  with 
in  potential  of  several 
thousand  volts  Inn  without  am  uncom- 
ih  here  Eortable  sensation  :  this  by  the  hij 
i  equip-      quency  <>\  the  alternations, 


msu 

patient's  body  ai 
frequency  curn 
contacts  st rappe 
leg  or  such  pat 
desired  to  dvu 
regulated  to  tw 
a     diff< 
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Semi-Indirect  Units 

As  a  result  of  the  present  day  tendency 
in  illumination  installation  design  to  em- 
ploy some  type  of  fixture  which  com- 
pletely conceals  the  glaring  light  source,, 
a  wide  field  has  been  opened  for  the  de- 
sign of  shallow  bowls  and  plaques  known 
as    'semi-indirect     units.     Such     lighting 


SEMI-INDIRECT  UNIT 

units  are  so  named  because  the  electric 
bulbs  are  completely  concealed  from  view 
and  a  certain  portion  of  the  light  is  trans- 
mitted directly  through  the  translucent 
glass  of  which  the  bowl  is  made  in  a  very 
soft,  diffused  form,  while  the  remainder 
of  the  light,  owing  to  the  high  polish  of 
the  interior  surface  of  the  bowl,  is  re- 
flected to  the  ceiling,  which  in  turn  re- 
directs the  light,  also  in  a  diffused  form, 
down  onto  the  workng  plane. 

These    bowls    are    made    fn     designs 
characteristic  of  the  art  designs  of  the  dif- 


ferent historic  periods,  so  as  to  harmonize 
with  the  architecture  of  the  buildings  in 
which  they  are  used.  The  accompanying 
illustration  shows  a  Renaissance  design 
semi-indirect  unit,  20  inches  in  diameter, 
in  Lucida  glass,  which  displays  the  fea- 
tures of  art  design  in  the  Fifteenth  and 
Sixteenth  Centuries  and  is  unique  in  it's 
elaborate    and    intricate    character. .. 

The  cast  iron  molds  from  which  these 
bowls  are  pressed  are  engraved  by  hand 
and  cost  hundreds  of  dollars. 


Electricity  Used  in  Dyeing  Cloth 

Among  the  tasks  now  imposed  upon 
that  busy  servant  of  man,  electricity,  is 
the  acting  as  an  assistant  in  the  oper- 
ation of  dyeing.  When  cloth  soaked  in 
aniline  sulphate  is  placed  between  two 
metal  plates  connected  with  the  opposite 
ends  of  a  dynamo  and  an  electric  cur= 
rent  is  passed  through  it,  the  sulphate  is 
converted  into  aniline  black.  By  alter- 
ing the  strength  of  the  solution  and  of 
the  current,  shades  varying  from  green 
to  pure  black  can  be  obtained.  In  the 
case  of  indigo,  the  cloth  is  impregnated 
with  a  paste  of  indigo  blue  and  caustic 
alkali.  The  electric  current  converts  the 
insoluble  indigo  blue,  by  reduction  of 
oxygen,  into  indigo  white  which  is 
soluble  and  on  being  exposed  to  the  air 
becomes  oxidized  once  more  and  turns 
blue,  thus  thoroughly  dyeing  the  cloth 
with  that  color.  . 


Street  Car  Held  to  be  "Vehicle' 

In  a  majority  opinion  handed  down 
recently  the  Massachusetts  Supreme 
Court,  in  the  case  of  J.  Sidney  Foster 
against  Thomas  P.  Curtis,  held  that  an 
electric  car  is  a  vehicle  in  the  meaning 
'"of  the  law  of  the  road"  and  the  driver 
of  an  automobile  or  other  vehicle  going 
in  the  same  direction  as  a  car  must  turn 
to  the  left.  Chief  Justice  Rugg  and  Jus- 
tices Loring  and  Hammond  dissented, 
holding  that  the  electric  car  is  not  a 
vehicle. 


The  Crookedest,  Costliest  Roulette  Wheel 

By   FRANK   PARKER   STOCKBRIDGE 


This  is  the  true  story  of  the  crooked- 
est, costliest  roulette  wheel  in  the  world, 
and  it  was  operated  by  electricity.  In 
fact,  it  is  the  story  of  two  of  them.  One 
still  exists  and  may  be  seen  by  anyone 
who  has  the  entree  to  the  beautiful  New 
York  mansion  of  one  of  America's  steel 
magnates,  a  mute  witness  to  the  fact  that 
the  game  of  roulette  may  be  not  only 
the  crookedest  game  in  the  world,  but 
that  its  fraud  may  be  developed  to  such 
a  degree  of  refinement  that  the  player 
could  not  win  a  single  bet  against  the 
dealer's  wishes,  even  though  he  might 
play  away  the  combined  fortunes  of  all 
the  millionaires  on  earth.  The  other 
wheel,  mate  to  this  one,  has  been  de- 
stroyed and  I  had  a  hand  in  its  de- 
struction. 

One  day,  in  the  early  autumn  of  1907 
there  came  to  the  city  editor  of  one'  of 
the  New  York  dailies  the  story  of  a  big 
gambling  enterprise  that  was  being  con- 
ducted in  a  modest  little  cottage  near 
Cedarhurst  in  Nassau  County,  Long- 
Island.  I  was  called  upon  to  investigate. 
Going, to  Mineola.  the  county  seat,  I  dis- 
covered a  somewhat  singular  condition 
of  affairs.  Stories  were  being  told  of 
the  astonishing  sums  of  money  lost  by 
the  wealthy  residents  and  that  great 
mystery  seemed  to  be  thrown  around  the 
details  of  a  raid  that  had  been  made  up- 
on the  little  "Inwood  Cottage."  when  a 
roulette  wheel  and  other  gambling  de- 
vices were  seized  by  the  sheriff.  All 
about  the  courthouse  at  Mineota  men 
looked  strangely  wise  and  said  little 
whenever  questioned  about  the  raid. 
Especially  were  the}-  close-mouthed  con- 
cerning the  mysterious  roulette  wheel 
and  what  had  become  of  it. 

Briefly,  the  story  was.  that  early  in 
the  summer  a  pleasant  featured,  minis- 
terial man  had  appeared  al  Cedarhurst 
looking  for  a  summer  cottage,  lie  was 
known   as   Mr.   J.    Martin.      After  nuu-b 

13: 


investigation,  he  took  the  Inwood  Cot- 
tage, on  the  ouskirts  of  the  village  and 
shortly  after  the  lights  first,  appeared  in 
the  windows  of  the  new  neighbor's  house 
there  began  to  float  about  the  neighbor- 
hood stories  of  interesting  doings.  The 
neighbors  gossiped  and  watched  and 
finally  somebody  put  pressure  on  the 
sheriff  and  the  raid  followed.  Still  there 
was  mystery,  for  Martin,  the  proprietor, 
escaped,  and  nobody  knew  what  had  be- 
come of  the  roulette  wheel,  about  the 
peculiar  actions  of  which  there  had  been 
a  great  deal  of  talk. 

The  sheriff,  with  more  or  less  reluc- 
tance, allowed  me  to  go  down  into  the 
basement  of  the  courthouse  and  examine 
several  roulette  wheels  that  had  been 
taken  in  various  raids  in  that  country. 
But  the  wheels  I  saw  there  were  ordi- 
nary ones  and  evidently  the  instrument 
of  crookedness  that  had  been  described 
by  some  of  the  men  who  had  paid  trib- 
ute to  its  ingenious  mechanism,  was  not 
among  them.  From  reliable  sources  that 
night  I  obtained  a  more  detailed  descrip- 
tion of  the  electric  wheel  and  returned 
to  Mineola  with  the  deterrhinaton  t" 
find  it. 

On  my  second  visit  \  fell  in  with  a 
kindly  disposed  under-sheriff  who.  quite 
innocently,  as  T  believe,  opened  the  wa\ 
for  the  final  discovery.  At  firsl  he  led 
me  down  into  the  basement  where  I  had 
seen  the  other  wheels. 

"Are  you  sure,"  I  asked  him.  "that 
these  are  all  the  roulette  wheels  in  the 
custody   of    the    sherifl 

"Oh,  no."  he  answered.  "There  is  an- 
other one  stored  in  there."  and  he  point- 
ed to  a  door  opening  into  another  part 
of  the  courthouse  basement.  Only  a 
glance  at  it  was  required  to  convince 
one  of  its  superior  order.  It  was  e\ 
quisitely  fashioned  and  finished  and 
everything  about  it  showed  the  superior 
skill   of    its   builder.       \    crowbar,   chisel. 
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THE  ROULETTE  WHEEL  USED  AS  EVIDENCE  IN  COURT  TO  SHOW  THE  PRINCIPLE  OF  THE  DEVICE  AND. 

METHOD  OF  PLAY.    THIS  ONE  DIFFERS  FROM  THE  CROOKED  WHEEL  IN  THAT  IT 

IS  A   DOUBLE   ENDED   AFFAIP.   HAVING   TWO   TABLES   FOR   PLAYERS 


screw   driver   and    other   tools    were   ob- 
tained and  the  work  of  dissection  began. 

The  cash  drawer  was  the  point  where 
our  examination  began  and  immediately 
that  was  drawn  out,  the  key  to  the  mys- 
terious working  of  the  wheel  was  dis 
closed.  Projecting  from  the  under  side 
of  the  table,  where  they  could  not  be  seen 
when  the  drawer  was  closed,  were  three 
tiny  knobs  within  easy  reach  of  the 
dealer's  fingers.  Steel  dowels  prevented 
the  drawer  from  being  carelessly  re- 
moved. 

Our  next  move  was  to  remove  the 
cloth  from  the  top  of  the  table,  and  there 
we  found,  in  puttied  concealment,  resist 
ance  coils  and  switches  for  controlling 
the  current.  Under  the  cloth  and  soft 
blanket  were  two  metal  disks.  These 
were  set  flush  with  the  top  of  the  table 
and  directly  in  front  of  the  dealer's  posi- 
tion. Until  one  of  the  knobs  under  the 
table  was  slightly  rotated,  these  disks 
remained  immovable,  so  that  one  might 


pass  his  hand  over  them  and  never  dis- 
cover their  presence.  The  disks  were  a 
trifle  larger  than  the  chips  or  counters 
ordinarily  used  in  gambling  and  were 
located  at  a  point  on  the  table  where 
the  dealer  cbuld  place  a  stack  of  chips 
upon  them  without  attracting  the  slight- 
est attention.  The  least  pressure  was 
sufficient  to  depress  the  disks. 

We  next  discovered  that  each  disk  op- 
erated a  switch  bv  which  the  main  circuit 
that  formed  the  basis  of  the  device  was 
connected.  Buried  also  in  the  wood  top  of 
the  table  were  three  German  silver  re- 
sistance coils,  so  insulated  and  packed  as 
to  indicate  that  they  were  intended  for 
use  with  currents  of  comparatively  high 
potential,  such  as  that  used  in  incandes- 
cent lighting.  These  coils  connected  with 
three  copper  bars  across  which  traveled 
a  contact  point  actuated  by  the  second  of 
the  three  knobs  in  the  drawer. 

When  contact  was  made  with  one  of 
the  bars  the  current  traveled  through  a 
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single  coil  on  its  way  to  the  magnets, 
thus  reducing  its  energy  appreciably. 
Contact  with  another  bar  sent  the  cur- 
rent through  two  of  the  coils,  reducing 
it  still  more.  The  third  bar  sent  the 
current  through  all  of  the  coils,  while  the 
contact  of  the  same  switch  with  a  fourth 
bar  gave  the  full  normal  strength  of  the 
current.  The  switch  could  be  placed 
instantly  in  any  one  of  the  four  positions 
by  a  single  move  of  the  dealer's  lingers, 
making  it  possible  to  throw  the  current 
into  any  one  of  the  four  sets  of  magnets, 
each  wound  for  a  different  strength  ol 


current.  Both  main  circuit-  were  o  n- 
nected  with  the  resistance  coils,  so  that 
eight  different  combination-  could  be 
made,  each  affecting  a  certain  group  of 
numbers  011  the  wheel. 

In   operation,    therefore,   ii    would    he 
possible   for  the  dealer  to  sel   tin 
net-     lor    either    black    or    red.    high    or 
low,  oild  or  even,  making  certain  that  the 
|,:,11   would   roll   inn.   the  desired   - 
Switches    |<»r    black,    odd    and    high—. 
31,   33   and   35      eliminated   all   chance  of 
winning  on  any  other  combination  outside 
of  that.     If  the  switches  were  so  manip- 
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ulated  as  to  throw  the  ball  into  black,  odd 
and  low— 11,  13,  15  and  17— all  other  bets 
were  lost.  It  was  the  same  with  black, 
even  and  high— 20,  22,  24,  26  and  28. 

Even  the  bolts  and  screws  were  made 
to  transmit  current,  and  we  found  that 
one  screw  that  held  on  a  cleat  under  the. 
extreme  end  of  the  table  was  loose  and 
could  be  slightly  rotated.  This  was  near 
the  wheel  and  in  manipulating-  this  screw 
we  discovered  that  two  slight  depressions 
could  be  felt  under  the  cloth.  Ripping 
off  the  cloth  at  this  point  we  found  two 
more  disks,  smaller  than  the  others  and 
discovered  that  they  also  operated  the 
two  main  circuits.  It  was  readily  seen 
that  the  purpose  of  these  extra  disks  was 
to  enable  a  confederate  to  stand  careless- 
ly at  that  point  and  operate  the  screw 
in  case  the  dealer  chanced  to  have  no 
chips  in  front  of  him  to  place  on  the  other 
two  disks. 

.  Each  leg  of  the  table  carried  a  wire 
which  by  means  of  plates  under  the  car- 
pet was  easily  connected  with  the  elec- 
tric lighting  current.  These  wires  were 
not  revealed,  even  when  the  bolts  hold- 
ing the  legs  in  place  were  unscrewed, 
for  each  nut  was  a  terminal  into  which 
one  of  the  four  main  wires  was  soldered 
and  the  bolt  itself  made  a  contact  with 
the  wire  that  projected  ever  so  slightly 
into  the  hole  in  the  leg.  For  carrying  the 
current  to  the  wheel  the  table  circuits 
ended  in  three  minute  pin  points,  barely 
projecting  through  the  cloth,  where  they 
were  covered  when  the  circular  frame  of 
the  wheel  was  in  place.  Plates  on  the 
frame  completed  the  contacts,  and  wires 
run  through  the  wood  to  the  contact  pin, 
on  which  the  wheel  revolved,  which  was 
laminated  and  the  sections  carefully  in- 
sulated from  each  other  by  mica  strips. 
Connection  with  the  revolving  wheel  was 
made  by  means  of  tiny  copper  brushes 
set  up  in  the  cavity  into  which  the  pin 
slips  when  the  wheel  is  in  position.  The 
wheel  could  be  taken  off  and  closely  ex- 
amined without  their  presence  being  re- 
vealed and  any  spark  such  as  misrht  come 
from  brush  contact  was   so  hidden  that 


its  light  would  never  give  the  device 
away. 

The  magnets  were  concealed  inside  the 
wheel  itself,  with  only  a  thin  veneer  be- 
tween them  and  the  rolling  ball.  The 
ball,  while  of  ivory,  had  a  soft  iron  pin 
through  its  center,  the  ends  being  almost 
invisible  because  they  coincided  with  the 
lathe  centers. 

The  manipulation  of  the  wheel  was 
simple.  Roulette  is  played  by  spinning 
the  cup  like  wheel,  while  the  ball  is 
thrown  so  as  to  travel  around  its  rim  in 
the  opposite  direction.  The  ball  drops 
eventually  into  one  of  the  numbered  pock- 
ets of  the  wheel  and  that  is  the  win- 
ning (number.  The  players  place  the 
money  or  chips  representing  their  bets  on 
the  numbered  spaces  on  the  table  and  all 
bets  on  the  number  into  which  the  ball 
drops  win  and  the  others  lose. 

A  winning  bet  on  a  single  number  pays 
the  player  35  for  1  ;  on  the  line  between 
two  numbers,  17  for  1  ;  on  a  group  of 
three  numbers,  11  for  1  ;  on  one  of  the 
three  columns  or  on  the  combinations  1 
to  12,  13  to  24  or  25  to  36,  two  for  one; 
on  red  or  black,  odd  or  even,  or  high  or 
low,  one  for  one.  All  players  except 
those  who  have  bet  on  the  0  or  the  00 
lose  when  the  ball  drops  into  either  of 
those  spaces. 

By  noting  the  preponderance  of  bets 
on  the  table,  the  dealer  could  switch  the 
current  on  this  electric  wheel  so  that  the 
ball  would  be  drawn  by  magnetic  attrac- 
tion into  the  section  of  the  wheel  contain- 
ing the  numbers  on  which  the  smallest 
amount  of  money  had  been  staked,  and 
in  the  course  of  time  the  "house"  was 
sure  to  win  everything  the  players  were 
willing  to  risk. 

Publication  of  the  details  of  the  finding 
of  this  remarkable  machine  occasioned  a 
decided  stir  among  the  gambling  frater- 
nity on  both  sides  of  the  Atlantic.  It 
established  once  and  for.  all  that  electri- 
city could  be  so  employed  as  to  enable  a 
roulette  wheel  to  win  everv  dollar  placed 
on  the  table.  It  also  brought  to  light  the 
fact  that  these  two  remarkable  wheels — 
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the  one  described  and  its  mate  in  Atlantic- 
City — had  robbed  their  patrons  of  many 
hundreds  of  thousands  of  dollars.  Fol- 
lowing the  exposure  came  a  series  of 
court  proceeding's  by  which  effort  was 
made  again  to  gain  possession  of  the  de- 
vice. Although  the  deputy  sheriff  with 
his  crowbar  and  screw  driver  had  muti- 
lated the  apparatus  in  pretty  bad  shape, 
what  remained  of  it  was  still  regarded 
sufficiently  valuable  to  fight  over  in  the 
courts,  but  so  far  as  I  know  it  was  never 
restored  to  its  original  owners  and  was 
finally  destroyed  by  the  officials  of  Nas- 
sau County,  in  accordance  with  the  law. 

But  some  very  interesting  things  did 
develop  in  connection  with  the  other 
wheel  in  Atlantic  City.  That  is  the  one 
that  my  millionaire  friend  in  New  York 
has  among  his  bric-a-brac,  and  he  paid 
a  high  price  for  it  How  much  of  his 
great  wealth  its  magnets  had  attracted 
from  him  I  do  not  know,  but  at  the  time 
the  disclosures  were  made  at  Mineola 
the; "proprietors  of  the  Atlantic  City  wheel 
held  his  "I  O  U"  for  the  little  matter  of 
$125,000.  It  had  so  happened  that  one 
night  when  he  left  his  check  book  at 
home-,  he  had  plunged  pretty  heavily  in 
the  hope  of  beating  the  wheel,  and  before 
he  got  around  to  settle  the  matter  the 
proprietors  of  the  gambling  place  had 
fallen  out  and  were  having  a  bitter  quar- 
lel  which  involved  the  share  that  each 
was  to  have  in  the  millionaire's  little 
account  of  $125,000.  The  man  who  had 
made  the  two  electric  wheels  in  Minneap- 
olis and  brought  them  East  was  to  have 
received  one  third  of  all  the  winnings 
on  the  Atlantic  City  wheel,  which  he  still 
owned.  The  proprietor  of  the  house 
refused  to  make  good.  The  manufac- 
turer of  the  wheel  then  went  to  the 
millionaire: 

"That  roulette  wheel."'  he  said,  "was 
the  crookedest  wheel  ever  made.  I  made 
it  and  I  confess  it.  I  will  say  to  you  frank- 
ly that  it  was  made  primarily  for  the  pur- 
pose of  skinning  you  out  of  a  reason- 
able part  of  your  wealth.  The  wheel  b 
mine,    and    when    the    place    was   opened 


in  Atlantic  City  T  entered  into  a  con- 
tract with  my  partner  that  I  was  to  have 
one  third  of  all  the  money,  il  made.  Now 
he  refuses  to  stand  by  the  contract  and 
1  have  come  to  you  to  warn  you  not 
to  pay  that  $125,000  to  him." 

"Well,"  replied  the  millionaire,      I    d 
not   intend  to  pa}-   him  or  you   or  an 
bod}-  else  the  $125,000,  but  if  you  will 
get  that  roulette  wheel  and  set  it  up  here 
in  my  house  I  will  give  you  $25,000." 

The  gambler  agreed  to  the  proposition 
and  in  a  few  days  the  wheel  was  placed 
with  the  rich  man's  other  art  treasures 
and  there  it  is  to-day,  a  thing  of  beaut]  . 
and  a  great  treasure  because  it  is,  beyond 
question,  the  crookedest  roulette  wheel 
in  the  world. 


Electric   Power  Drainage  of  a  Coal 
Field 

One  of  the  great  coal  fields  of  Eng- 
land, some  32  square  miles  in  area, 
has  numerous  pumps  established  at 
as  many  different  points  to  pump  out  the 
water.  Now  it  is  proposed  to  work  these 
pumps  by  electricity.  They  will  all  be 
so  connected  that  at  a  single  point  the 
necessary  switching  can  be  done  I 
throw  them  all  into  action  at  once.  There 
are  50  pumps  in  all.  If  the  project 
is  successfully  carried  out  it  will  be  one 
of  the  most  striking  applications  of 
electric  distribution  and  control  of  pow- 
er  yet   presented. 


Warships  Injured  by  Electricity 
Not  long  ago  an  Italian  conn,  after 
a  trial,  ordered  the  removal  of  some 
wooden  yachts,  whose  bottoms  were 
sheathed  in  copper,  from  the  neighbor- 
hood of  iron  warships  anchored  in  the 
harbor  of  Leghorn.  Ii  was  alleged  that 
an  electric  connection  was  established 
through  the  ships'  cables  whereby  the 
copper  bottomed  warships  were  turned 
into  the  poles  o\  a  galvanic  battery,  the 
result  being  a  rapid  corrosion  oi  the  iron 
in  contact  with  the  sea\A  ater. 
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CHICAGO'S   FREAK   CAR   LINE 

Chicago  possesses  an  oddity  in  the 
street  car  line  believed  to  rival,  if  not 
eclipse,  anything  offered  elsewhere  in 
this  country.  This  freak  is  a  full  fledged 
street  car  line,  which  in  the  words  of  an 
employe  "starts  from  nowhere  and  ends 
nowhere"  and  takes  in  an  average  of  five 
cents  a  week  in  fares  during  the  winter 
and  as  high  as  twenty  cents  a  week  dur- 
ing the  summer.  These  few  'precious 
nickels  represent  the  total  return  on  the 
cost  of  operating  about  one  and  one- 
third  miles  of  track,  a  little  more  than 
one-half  of  which  is  double  track.  No 
trolley  pole  is  visible  for  the  lone  car  of 
this  railway  is  operated  by  a  storage 
battery  and  the  working  force  consists  of 
a  crew  of  two  men — a  motorman  and  a 
conductor,  who  by  the  way  are  father 
and  son. 


THE  CAR   AND   ITS   CREW— SHOWING   ALSO 
*  THE   BATTERY   CHARGING   STATION 


POPULAR    ELECTRICITY    MAGAZIN. 


1333 


The  history  of  the  Chicago  General 
Electric  Company,  as  it  is  called,  is 
shrouded  in  considerable  mystery.  Trac- 
tion experts  in  the  City  Hall  smile  and 
look  wise  when  it  is  mentioned — which 
is  on  extremely  rare  occasions.  The  line 
had  its  beginning  when  a  franchise  was 
asked  and  obtained  in  1896  from  the 
Chicago  city  council.  The  right  of  way 
began  at  Jackson  Boulevard  on  the  north 
and  single  tracks  were  to  run  south  on 
Plymouth  Court  and  what  was  then 
called  Custom  House  Place  (now  Fed- 
eral Street).  The  route  was  to  proceed 
in  a  general  southerly  direction. 

All  that  was  ever  built,  however,  was 
thirteen  blocks  of  single  track  on  Plym- 
outh Court  from  Polk  Street  to  Four- 
teenth Street,  where  the  line  swerves 
west  to  Dearborn  Street.  Then  there  are 
eight  blocks  of  double  track  to  Twenty- 
second  Street,  where  it  comes  to  an  ab- 
rupt end.  The  tracks  were  'laid  in  1898. 
No  attempt  ever  was  made  to  build  far- 
ther. No  traffic  came  to  the  line  and  no 
prospect  appeared  in  store  for  the  future. 

It  was  just  at  the  lunch  hour  that  the 
car  was  found  at  the  Twenty-second 
Street  end. 

"Sure,"  said  the  gray-haired  conduc- 
tor, "you'll  find  us  here  every  day  be- 
tween'12:30  and  1:30.  We  charge  the 
battery  for  an  hour. 

"That  steam  over  there,"  said  he, 
pointing  to  a  hole  in  the  alley  paving 
from  which  a  heavy  iron  cover  lay  back, 
"comes  from  a  fifteen  barrel  tank  of 
water  that  we  use  as  a  resistance  in 
charging.  It  gets  pretty  well  'bet  up'  in 
an  hour.  The  charging  current  comes 
from  that  piece  of  trolley  run  in  here  for 
that  purpose. 

"Yes,  I  keep  that  switchbox  lurked 
when  we  are  on  the  road  and  this  charg- 
ing cable  we  hang  on  that  big  hoolc  up 
there  on  the  front  platform.  Come  on 
in." 

In  passing,  the  date  on  the  controller 
was  noted  as  1805.  It  is  a  five  poinl 
affair  and  was  made  by  the  Walker 
Company  of  Cleveland,  Ohio. 


't  use  electric  heaters?''   was 


askei 


"No,  that  stove" — [jointing  to  an  oil 
type  street  car  stove  perched  up  seat 
high  on  one  side  of  the  ear— "does  pretty 
well.  The  companj  don't  have  any  re- 
pairs in  stock  for  it  either.. They  had  to 
send  out  and  buy  a  new  fire  pot  last  fall. 

"Some  days  when  it's  freezing,  stormy 
weather  it  takes  me  and  my  son  here 
all  day  to  clean  the  track  and  make  one- 
trip  to  Polk  Street  and  back.  Then'- 
when  that  rack  up  there  over  the  stove 
comes  in  handy.  It's  where  we  dry  our 
mittens.  We  carry  that  bunch  of  shovels 
and  picks  ye  seen  on  the  rear  platform 
and  they  all  git  used. 

"It'll  be  thirteen  years  next  October 
since  I  started  runni'n'  this  road.  In 
good  weather  we  make  four  round  trips 
a  day.  Time  to  go,  Tom.  You  better 
stay  on,  mister,  we'll  reach  Polk  Street 
(twenty-four  blocks)  in  'bout  an  hi  au- 
to-day.    The  runnin's  good." 

"Tom,"  shovel  in  hand,  walked  ahead 
clearing  away  snow  and  ice  here  and 
there.  Freight  yards  and  houses,  teams 
and  trucks  fill  the  district  traversed  by 
the  north  end  of  the  line.  Pedestrians 
stopped  to  gaze  at  the  primitive  car.  At 
one  point  a  truck  blocked  the  way. 

"We  don't  have  to  cuss  our  heads 
off  like  them  fellers  over  on  State 
Street.  We  w*ait  till  the  driver  is  ready 
to  move  on." 

"You  want  my  fare,  don't  you'"  the 
lone  passenger  volunteered  as  Polk 
Street  was  reached 

"Gosh!  I  nearly  forgot  it.  You  see  we 
don't  keep  our  money  so  handy  as  the 
pay-as-you-enter  men."  the  conductor 
remarked  alter  he  had  used  two  minutes 
in  finding  change  for  a  dime.  "Next 
summer  it'll  be  different.  Our  regular 
customer^  will  be  riding  again,"  he  add- 
ed as  he  rang  up  the  onh  fare  he  will 
probabl}  get  \'^r  a  v\  eek. 

And  da\   after  da)    this  freak  batten) 
car  runs  Over  the  entire  length  of  tracs 
to   keep   alive    a    franchise   of   pos 
future  value. 


Electrical  Men  of  the  Times 

VLADIMIR  KARAPETOFF 


"HI"""""" nullum 


mil         .  i,    'i  mr   ■ , ijj  ju.-o.iii 


"To  your  request  for  an  appreciation  of 
Professor  Vladimir  Karapetoff  from  the 
personal  viewpoint  I  respond  with  pleas- 
ure alloyed  only  by  the  consciousness  of 
inability  to  express  it  adequately  within 
the  time  and  space  at  my  disposal.  Our 
acquaintance  dates  back  less  than  a  dec- 
ade and  his  technical  achievements  are 
quite  beyond  my  comprehension,  but  a 
very  brief  intercourse  sufficed  to  win  for 
him  my  confidence  as  a  colleague,  my 
admiration  as  a  musician,  my  esteem  as  a 
man,  and  my  affection  as  a  friend."  So 
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writes  B.  G.  Wilder,  Emeritus  Professor, 
Cornell  University,  appointed  as  an  in- 
structor by  Andrew  D.  White  on  -the 
recommendation  of  Louis  Agassiz  and 
whose  association  with  Professor  Kara- 
petoff is  more  like  that  of  a  brother  than 
a  personal  friend. 

He  gives  us  further  glimpses  of  this 
versatile  scholar,  musician  and  electrical 
engineer. 

"Several  of  Mr.  Karapetoff's  unusual 
qualities  were  displayed  in  connection 
with  a  catastrophe  that  occurred  under 
H 
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my  eyes  a  few  years  ago.  He  had  just 
purchased  a  grand  piano  on  the  install- 
ment plan  but  had  not  yet  added  it  to 
his  insurance.  One  Sunday  evening  he 
played  upon  it  for  us.  Monday  night  his 
house,  opposite  our  own,  took  fire  and 
burned  so  rapidly  that  once  he  and  his 
wife  had  left  their  rooms  to  ascertain  the 
source  of  the  smoke,  they  dared  not  re- 
turn. 'Within  an  hour  the  piano  was  in 
ashes  and  with  it  his  music,  all  his  other 
property  and  the  nearly  completed  manu- 
script .of  an  extensive  work  upon  his 
special  branch  of  science.  Next  day,  calm 
as  ever,  he  attended  his  duties ;  he  soon 
began  to  rewrite  the  book  and  finished  it 
in  an  astonishingly  short  time ;  but 
never  by  his  words  or  demeanor  would 
it  have  been  suspected  that  a  calamity 
had  befallen  him.'' 

Mr.  Karapetoff  was  born  in  St.  Peters- 
burg, Russia,  in  1876.  It  is  quite  prob- 
able that  his  wonderful  versatility  in 
achievement  is  inherited,  for  his  father 
(Nikita)  was  a  mechanical  engineer 
while  his  mother  (Anna)  was  a  student 
of  medicine.  Idis  common  school  educa- 
tion was  obtained  in  Tiflis  and  Baku, 
Transcaucasia.  In  1897  lie  graduated 
from  the  Imperial  Institute  of  Ways  of 
Communication,  St.  Petersburg,  receiv- 
ing the  degree  of  civil  engineer.  It  was 
not  until  two  years  later  that  he  directed 
his  attention  to  electricity  by  entering  an 
engineering  school  in  Darmstadt,  Ger- 
many. For  four  years  beginning  with 
1897  he  taught  electrical  engineering  in 
three  different  colleges  in  St.  Petersburg 
and  lectured  to  evening  classes  of  the  Im- 
perial Gun  Works.  In  1904  he  was  made 
assistant  professor  of  experimental  elec- 
trical engineering  at  Cornell  University 
and  is  now  professor  in  this  department. 
During  that  year  he  married  Miss  Fran- 
cis Lulu  Gillmor  of  Pittsburgh,  whom  he 
met  at  a  course  of  lectures  where  they 
chanced  to  occupy  adjoining  seats. 

During  the  summer  Mr.  Karapetoff  has 
always  at  Ivud  some  engineering  work- 
to  accomplish.  Reference  to  these  "sum- 
mer jobs,"  as  he  terms  them;  reads  like 


a  description  of  a  trip  around  tbe  world  : 
In  1893,  constructing  a  railroad  in  Trans- 
caucasia; 1894,  assistant  locomotive 
engineer  between  St.  Petersburg  and 
Moscow;  1894,  surveying  a  railroad  to 
Archangel  City;  1895,  maintenance  of 
way  and  repair  of  buildings  for  St. 
Petersburg-Moscow  Railway;  1896,  with 
the  Trans-Siberian  Railroad  on  .Lake 
Baikal;  1899,  making  power  plant  esti- 
mates for  the  Lahmayer  Electric  Com- 
pany, Frankfort,  Germany;  1900,  work- 
ing on  harbor  electric  crane  equipment 
for  the  Allgemeine  Elektricitats-GeseH- 
schaft,  Germany;  1906,  designing  elec- 
trical machinery  for  the  Allis-Chalmers 
Company,  Cincinnati,  Ohio;  1907,  special 
testing  engineer,  Niagara,  Lockport  & 
Ontario  Company;  1909,  designing  elec- 
trical machinery  for  the  Westinghouse 
Electrical  &  Manufacturing  Co.,  Pitts- 
burgh, Pa.;  1910,  designing  electrical 
machinery  for  the  General  Electric  Com- 
pany, Schenectady,  New  York;  1911, 
with  J.  G.  White  &  Companv,  New  York 
City. 

Besides  his  work  as  an  engineer  and 
teacher  Mr.  Karapetoff  has  contributed 
freely  to  both  general  and  engineering 
literature.  Of  the  former  his  "On  Life 
Satisfaction"  and  "Some  Life  Ideals" 
are  noteworthy;  in  the  latter  field  his 
efforts  are  too  many  to  attempt  to  note 
all,  but  among  them  are:  "'The  Mag- 
netic Circuit,"  "The  Electric  Circuit." 
"Engineering  Applications  of  Higher 
Mathematics,"  and  "Concentric  Method 
of  Engineering  Education." 

He  is  a  member  of  the  American  In- 
stitute of  Electrical  Engineers,  the  So- 
ciety for  the  promotion  of  Engineering 
Education,  the  American  Association  Eor 
the  Advancement  o\  Science  and  the  Sig- 
nla  Ni  Fraternity. 

He  believes  in  simple  life,  simple 
pleasures  and  simple,  frank  ways  ol  treat- 
ing people  and  in  not  pretending  to  be 
what  he  6  not.  li  is  his  custom  to  cat 
simple  \>^^\  twice  a  day  only,  and  he  does 
not  -.moke  or  use  liquor,  lie  even  avoids 
the  use  of  tea  and  coffee,  believing  that 
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the  only  stimulation  which  a  man  needs 
is  that  natural  enthusiasm  which  comes 
from  a  right  concept  of  life. 

People  sometimes  ask  him  how  he 
manages  to  accomplish  much  within  a 
comparatively  short  time.  The  answer  is 
the  habit  of  systematic  work  acquired  in 
youth ;  doing  things  systematically,  even 
in  the  matters  of  recreation  and  pleasure. 
Not  a  minute  must  be  lost  without  either 
doing  some  work  or  enjoying  some  pleas- 
ure, even  though  it  be  the  pleasure  of 
watching  a  little  bird.  At  the  same  time 
the  very  word  "hurry"  is  .forbidden  in 
Mr.  Karapetoff's  house.  He  even  found 
that  his  mind  works  most  efficiently 
when  occupied  by  several  problems  and 
for  years  he  has  carried  on  the  scheme 
of  practicing  on  a  mute  piano  and  at  the 
same  time  listening  to  his  wife's  reading 
of  some  book  on  history  or  philosophy. 

Notwithstanding   his    distinct    and   set 


opinions  in  matters  political,  for  he  is 
a  strong  Socialist,  he  has  numerous 
friends  who  belong  to  all  branches-  and 
shades  of  political  parties.  He  sincerely 
enjoys  talking  with  people  whose  opin- 
ions differ  from  his  own  because  it  al- 
lows him  to  correct  his  own  views  and  to 
see  the  reason  for  their  beliefs. 

Mr.  Karapetoff  considers  art  to  be  a 
necessary  part  of  his  life,  not  something 
detached  from  his  daily  activities,  but 
•organically  incorporated  in  them.  To  him 
art  in  all  its  forms  is  the  most  forceful 
expression  of  goodness  and  beauty.  In 
his  childhood  he  was  made  to  study  the 
piano  and  there  was  some  intention  of 
making  a  professional  musician  out  of 
him.  Notwithstanding  his  engineering 
career  he  has  succeeded  in  keeping  up 
his  technique  and  appears  from  time 
to  time  in  public  recitals,  but  never  for 
money. 


Telephones  Served  With  Your  Meals 

Those  who  are  not  in 
the  habit  of  dining  in  the 
great    metropolitan    ho- 
tels and  cafes  may  not  be 
aware  of  the  telephone 
service  given  to  patrons 
therein.    In  these  places, 
where     service     is     the 
watchword,  portable  tel- 
ephones are  part  of  the 
dining   room    equipment 
and  stationary  boxes  or 
receptacles  are  located  at 
convenient  intervals  for 
the  reception  of  the  ter- 
minals connected  to  the 
long   cords    attached   to 
the    portable   phone.    A 
word  to  the  waiter  and  he  brings  the  instrument" 
to  your  table  and  makes  the  connection  by  in- 
serting the  terminals  in  the  nearest  plug  box  with 
the  result  that  you  are  in  immediate  communica- 
tion with  the  outside  world  during  the  meal. 
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The  Largest  Water  Turbine 

The  photograph  from  which  the  ac- 
companying illustration  was  made  lay  for 
a  few  days  on  the  teacher's  demonstration 
table  in  a  high  school  physics  laboratory. 
Of  course  it  was  examined  by  the  stu- 
dents with  great  curiosity,  and  the  fol- 
lowing questions  were  asked,  over  and 


BUCKET  WHEEL  OF  THE  LARGEST  WATER  TURBINE 

over  again:  "Is  that  a  ditch  digger?" 
"That's  a  rotary  snow  plow,  isn't  it?" 
"Is  that  some  kind  of  a  pump  ?"  or  "Gee  ! 
That's  some  blower  fan !"  And  when  it 
was  on  its  way  west  from  the  factory, 
mounted  on  its  own  special  car  as 
shown,  it  is  on  record  that  some  people 
in  the  small  towns  through  which  it 
passed  made  it  out  to  be  a  gigantic  cream 
separator,  on  its  way  to  Elgin !  And  one 
woman  of  imagination  is  said  to  have 
declared  that  it  looked  like  a  great  big 
iron  rose!  You  see  when  we  meet  with 
an  unknown  object  we  at  once  try  to 
classify  it  by  its  resemblance  to  sonic- 
thing  we  do  know  about. 

However,  those  who  thought  it  to  .be 
one  of  the  machines  mentioned  had  one 
right  idea,  viz.,  that  it  was  some  sort  of 
rotary    device.      This    it    shows    by    its 


form.  It  is  the  "runner"  or  rotating 
part  of  a  huge  water  turbine,  and  is  by 
this  time  installed  in  its  casing  in  the 
great  waterpower  plant  now  being  com- 
pleted at  Keokuk,  la. 

The  rotor,  or  "runner"  is  only  one  of 
30  similar  ones,  which  will  ultimately  be 
installed  in  the  great  power  house.  These 
"runners,"  the  largest  of  their  type  ever 
built,  weigh  about  130,000  pounds  each. 
When  installed,  the  end  with  the  curved 
blades  goes  downward.  Through  the 
middle  of  it  runs  a  steel  shaft.  This 
shaft  extends  upward  through  the  floor 
of  the  power  house,  and  attached  to  its 
upper  end  is  the  rotating  magnetic  field 
of  a  huge  alternating  current  generator. 


New  Rail  Joint 

The  usual  method  of  fastening  rails 
together  at  the  joint  is  by  means  of  a 
flat  plate  called  a  "fishplate"  secured  by 
bolts  and  nuts  to  the  rail  ends.  An  im- 
provement and  a  saving  over  this  con- 
struction is  shown  in  the  accompanying 
illustration. 

It  costs  about  $742  a  mile  to  put  on  the 
fishplates,  while  the  interlocking  joint 
can  be  used  at  a  cost  of  $434  per  mile — 
a  saving  of  $308  per  mile.  The  saving 
may  be  estimated  when  it  is  known  that 
there   are  40,000  miles   of   electric   rail- 


RAIL  JOINT  THAT  REQUIRES  NO  FISHPLATE 
■oads  and  275,000  miles  of  Steam    roads 

ii  the  United  Stales  and  that  the  avef- 
ige  life  of  a  rail  is  seven  years. 
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An  April  Shower 


It  was  an  inoffensive  April  day.  It 
began  with  a  blue  sky,  a .  few  fleecy 
clouds  and  uncertain  sunshine.  Little 
Mrs".  Winsome  resolved  to  go  to  market 
early  that  day,  so  she  called  up  her  best 
friend,  Mrs.  Minton,  and  asked  if  she 
would  like  to  go  also.  Mrs.  Minton  was 
always  ready  and  soon  they  were  speed- 
ing down  to  the  city  market. 

"I  think  it  is  just  lovely  to  get  out 
early  these  nice  Spring  mornings,"  said 
Mrs.  Minton,  enthusiastically. 

"Yes,  indeed,"  agreed  Mrs.  Winsome, 
"and  I  like  to  do  my  own  marketing." 

"When  you  have  your  own  ear,  there 
is  no  reason  why  you  shouldn't,"  com- 
mented Mrs.  Minton. 

"I  like  to  get  what  I  want  before  it 
is  picked  over,"  observed  the  practical 
little  housewife. 

.  Soon  the  two  women  were  elbowing 
their  way  through  the  market,  chaffering 
with  the  tradespeople  -and  driving  close 
bargains.  In  the  course  of  an  hour  or 
so  they  emerged,  triumphant  and  par- 
cel laden/  Jerry,  the  chauffeur,  piled  the 
packages  into  a  huge  basket  in  the  floor 
of  the  car  beside  himself,  and  away  they 
went.  Chug!  Chug!  The  car  came  to 
a  sudden  stop ;  out  jumped  Jerry  to 
make  an  examination.  The  women  were 
patient  until  he  announced:  "Carbu- 
reter troubles  and  other  things ;  she's 
missing  fire  in  two  cylinders." 

"Oh,  how  provoking!"  cried  Mrs. 
Winsome,  "when  I  had  so  many  errands 
to  do  this  morning  and  now  we  shall 
have  to  go  a-foot." 

Jerry  ran  to  a  nearby  telephone  booth 
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to  send  in  a  distress  call  and  upon  his 
return  Mrs.  Winsome  announced  de- 
cisively : 

"We  will  get  out,  as  we  don't  want  to 
be  towed  in.  You  may  take  the  market 
basket  with  you.  Wait  a  minute,  I'll  just 
take  that  nice  juicy  steak  along  with 
me." 

Jerry  deftly  extracted  the  brown  paper ' 
parcel,  and  handed  it  to  her;  then  the 
two  passengers  left  the  car  to  Jerry's 
tender  mercies.  They  spent  the  morn- 
ing going  through  different  shops  and  in- 
specting'various  bargain  counters.  Mrs. 


SOME  OF  THE  WOMEN  WERE  ELBOWING,  THEIF, 

WAY  THROUGH  THE  MARKET.  CHAFFERING 

WITH  THE  TRADESPEOPLE 
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Winsome  picked  up  such  a  nice  shirt 
waist  for  $2.98  marked  down  from  $3.00. 
The  day  before  it  had  been  $2.50  marked 
up  from  $2.00,  but  as  long  as  she  did  not 
know  this  she  was  happy  in  her  bargain. 
Mrs.  Minton  picked  up  some  lovely  tabic 
linen,  slightly  soiled,  but  then  she  knew 
it  would  all  come  out  in  the  wash. 

Mrs.  Winsome  felt  that  she  must 
make  some  amends  for  the  way  the  car 
had  acted,  so  she  invited  Mrs.  Minton  to 
lunch  with  her;  that  is,  they  went  to  the 
club  where  Mr.  Winsome  was  a  member 
and  charged  the  luncheon  to  him.  After- 
wards, Mrs.  Minton  suggested  that  they 
attend  a  vaudeville  performance,  so  she 
bought  the  tickets,  while  Mrs.  Winsome 
checked  the  beefsteak  and  other  parcels. 
During  the  performance,  they  were 
much  amused  by  a  clever  pantomime 
comedian  who  utilized  glare  effect  in  re- 
ducing visual  acuteness.  The  theater 
was  lighted  by  the  indirect  system  while 
he  and  his  paraphernalia  were  dimly  il- 
luminated by  diffused  light  from  the 
auditorium  and  by  a  little  direct  light 
from  a  crescent  moon  suspended  against 
a  black  background.  The  hazy  stage  set- 
ting made  possible  a  number  of  mysti- 
fying and  spooky  tricks. 

When  Mrs.  Winsome  and  her  friend 
emerged  from  the  theater,  they  found  a 
nice  little  April  shower  in  progress,  so 
they  rushed  up  to  Mr.  Minton's  office, 
whereupon  Mrs.  Minton  said  she  would 
remain  and  go  home  with  Mr.  Minton. 
Mrs.  Winsome  then  decided  to  go  home 
on  a  street  car,  as  she  had  planned  to 
have  steak  and  mushrooms  for  dinner 
that  evening.  It  was  the  cook's  half 
day  out  and  on  such  occasions  Mrs.  Win- 
some always  prepared  dinner  in  her  elec- 
tric chafing  dish.  When  she  cooked 
steak  and  mushrooms,  Mr.  Winsome 
thought  it  a  dish  fit  for  the  gods  and 
this  is  the  recipe  she  used : 

One  medium  sized  steak,  one  small  can 
button  mushrooms,  one  tablespoon  sher- 
ry, one  cup  water,  one  teaspoon  butter, 
salt  and  pepper  to  taste.  Place  steak  in 
chafing  dish,  add  water  and  cook  slowly 


FOUND  A  NICE   LITTLE   APRIL   SHOWER   IN 
PROGRESS 

for  fifteen  minutes.  Add  butter,  then 
mushrooms,  sherry  and  seasoning.  When 
heated  through,  serve  on  hot  plates  im- 
mediately. 

When  Mrs.  Winsome  boarded  the 
street  car  she  secured  a  seat  next  to  a 
window  and  on  account  of  the  recent 
shower  all  of  the  windows  were  closed. 
Her  arms  being  quite  laden  with  parcels, 
in  order  to  rest  them,  Mrs.  Winsome 
placed  her  shirtwaist  bargain  in  her 
lap  together  with  a  couple  of  library 
books.  In  getting  her  handkerchief  from 
her  handbag,  she  quite  by  accident  lifted 
the  lid  which  protects  the  opening  in 
which  the  sash  rests  when  the  window- 
is  open.  Without  noticing  this,  she  then 
placed  the  beefsteak  parcel  on  the  win- 
dow sill.  A  sudden  stopping  oi  the  car 
sent  the  parcel  sliding  down  into  the 
narrow  crevice. 

"Oh,"  cried  little  Mrs.  Winsome  in 
genuine  distress,  "there  goes  my  heel' 
steak!     How  shall  1  ever  get  it  out?" 

A  number  of  head-  turned  around  and 
persons  in  the  immediate  vicinity  craned 
their  neck-.  \  kind  old  gentleman  with 
a   ruddy    face  and  white  hair  said: 


1340 


POPULAR    ELECTRICITY   MAGAZINE 


"Let  me  get  it  for  you,  Madam."  Mrs. 
Winsome  made  room  for  him  and  he 
poked  his  umbrella  into  the  crevice  with 
the  result  that  the  steak  became  more 
firmly  lodged  than  before.  A  dapper 
young  fellow,  who  was  a  clerk  in  a  bank, 
then  tried  to  pry  it  out  with  his  cane, 
but  the  cane  suddenly  snapped  and  the 
steak  settled  itself  more  closely  than  ever 
in  its  new  resting  place.  A  tired  busi- 
ness man  forgot  he  was  so  tired  and 
pushed  his  way  through  the  crowd  to 
enlist  the  services  of  the  conductor. 
Upon  learning  what  the  trouble  was,  the 
conductor  promptly  routed  two  fat  men 
and  one  thin  lady  off  the  rear  seat  and 
extracted  a  crowbar  from  the  seat  be- 
neath. Passengers  crowded"  about  Mrs. 
Winsome  offering  advice  and  sugges- 
tions. 

"Did  you  lose  something  valuable, 
Madam  ?"  enquired  one. 

"I  lost  my  beefsteak;"  said  Mrs.  Win- 
some, on  the  verge  of  tears  from  ner- 
vousness and  vexation,  "It  was  very 
nice  and  I  was  planning  to  have  it  for 
dinner." 

"Here's  the  conductor  with  a  crow- 
bar; now  he  will  get  it  for  you  sure." 
The  conductor  poked,  jabbed  and  dug  at 
the  obdurate  parcel  without  visible  suc- 
cess. 

"What's  the  matter?"  demanded  a  new 
passenger,  who  had  just  boarded  the  car 
and  passed  unchallenged  by  the  P.  A.  Y. 
E.  box. 

"It's  no  use,  Madam,"  said  the  con- 
ductor, mopping  his  brow  with  a  highly 
colored  handkerchief.  "I  can't  budge 
it.  You  will  have  to  go  on  to  the  car 
shed  and  mebbe  they  can  get  it  for  you 
there,"  and  he  signaled  the  motor- 
man  to  go  ahead. 

"This  has  been  a  perfect  April  shower 
of  troubles,"  cried  little  Mrs.  Winsome 
to  the  lady  who  occupied  the  seat  with 
her  and  she  rehearsed  them  all  begin- 
ning with  the  total  depravity  of  the 
motor  car  in  the  morning  and  ending 
with  the  unreasonable  and  unaccountable 
obstinacy  of  the  beefsteak. 


IT  MAD  GIVEN  UP  THE  BEST  OF  ITS  SUBSTANCE 
TO   THE   ELECTRIC   STREET   CAR 

"Car  shed!"  yelled  the  conductor, 
"change  here  for  surburban  lines.  This 
car  is  turning  in." 

All  the  passengers  hurried  out,  leaving 
Mrs.  Winsome  quite  alone.  The  con- 
ductor hopped  off  and  disappeared ; 
presently  he  returned  with  a  couple  of 
yard  men  armed  with  axes,  crowbars 
and  tongs.  After  twenty  minutes'  hard 
work  on  the  part  of  three  men,  the  beef- 
steak was  finally  dislodged  and  slowly 
came  to  view,  a  sorry  spectacle !  The 
string  was  gone,  the  paper  wrapper  was 
in  tatters  and  the  steak  in  shreds.  It 
was  no  longer  the  juicy  morsel  _pur- 
chased  in  the  early  morning.  It  had 
given  up  the  best  if  its  substance  to  the 
electric  street  car. 

"Well,"  observed  Mrs.  Winsome  rue- 
fully, as  she  eyed  the  remains,  "this  is 
the  first  time  I  ever  knew  a  beefsteak  to 
develop  such  strong  electrical  interests !" 
Then  she  boarded  another  car  to  return 
home. 

When  she  let  herself  in  the  front  door 
of  the  house,  there  was  Mr.  Winsome 
just  taking  off  his  coat  and  hat.     Placing 
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ja  brown  paper  parcel  in  her  hands,  he 
remarked  very  pleasantly:  "Here  is  a 
nice  beefsteak  I  just  bought  at  the  mar- 
ket on  my  way  home.  I  was  thinking  all 
day  how  good  steak  and  mushrooms 
would  taste  in  that  new  electric  chafing 
dish  and — " 

"You  darling!"  cried  little  Mrs.  Win- 
some, and  then  to  his  utter  surprise  she 
fell  on  his  neck  and  wept  a  shower  of 
April  tears. 

Chafing  Dish  Artists 

The  chafing  dish  is  not  a  modern 
utensil,  but  the  application  of  the  electric 
current  to  it  is  the  modern  feature.  Fan- 
nie Merritt  Farmer  states  that  bronze 
chafing  dishes  of  unique  designs  and 
careful  workmanship  have  been  found 
among  the  ruins  of  Pompeii ;  that  Louis 
XV  often  amused  himself  "by  making 
quintessential  stews  in  silver  pans,"  and 
that  Madame  Recamier,  the  beautiful 
and  intellectual  society  leader  whose 
salon  was  always  filled  with  a  brilliant 
circle,  entertained  by  the  use  of  a  chafing 
dish. 

An  Englishman  who  writes  most  en- 
tertainingly on  the  subject  of  the  chafing 
dish  says :  "Chafing  dish  cookery  bears 
the  same  relation  to  middle  class  kitchen 
cookery  that  the  delightful  art  of  fencing 
does  to  that  of  the  broadsword.  Both 
are  useful  but  there  is  a  world  of  subtle 
differentiation  between  the  two.  The 
average  rough  and  tumble  of  the  domes- 
tic saucepan  contrasts  to  the  same  de- 
gree with  the  deft  manipulation  of  the 
battery  of  tiny  pans." 

Joseph  of  Savoy  offered  this  advice 
out  of  his  great  wisdom:  "Make  the 
good  things  as  plain  as  possible.  God 
gave  a  special  flavour  to  everything.  Re- 
spect it.     Do  not  destroy  it  by  messing." 

Given  a  modern  electric  chafing  dish, 


a   few    select    condiments, 
spoon,  an  energetic  brain — 
sibilities  of  the  utensil  are  hi 
enterprising  artist  of  the  ho 
stance : 


fork 


,  LOBSTER     PATTIES 

The  tail  part  of  two  boiled  lobsters 
cut  into  small  pieces  and  season  well 
with  salt  and  pepper  and  a  little  lemon 
juice,  one  pint  of  milk,  one  tablespoon 
of  flour,  one  large  tablespoon  ful  of 
butter. 

In  the  chafing  dish  boil  a  pint  of  milk  ; 
dissolve  the  flour  in  cold  milk  and  add 


"ONE'S   INDIVIDUALITY   SHINES    FORTH    IN   THE 

CHAFING    DISH   AND   IS   REFLECTED 

IN   ONE'S   SAUCES" 

to  the  hot  milk;  when  thick,  stir  in 
gradually  the  butter  and  allow  it  to  be- 
come quite  thick;  stir  the  lobster  into 
the  sauce,  and  when  it  becomes  bot. 
serve  by  filling  the  previously  heated 
shells  with  the  mixture. 

CRABS  A   LA   OKI  ol  I 

Four  soft-shelled  crabs,  one  ounce  oi 
butter,  one  small  onion  and  sweet 
Spanish  pepper  (not  minced),  one-half 
pint  strained  tomato  pulp,  one  gill  oi 
chicken  broth,  salt,  celery  salt. 

Put  into  the  chafing  dish  the  butter, 
onion  and  Spanish  popper.  ,\\]<,\  cook  five 
minutes,  stirring  well:  add  the  tomato. 
chicken  broth,  crabs  (each  cut  in  two), 
salt  and  colon  salt;  stir  well:  simmer 
seven  minutes. 


ELECTRIC   COOKING   IN  A  PALACE   OF   INDIA 


Electric  cooking 
has  found  its  way 
into  the  palace  of  a 
Maharajah  of  In- 
dia. The  kitchen 
has  been  equipped 
with  an  installation 
of  electric  stoves 
and  hot  plates.  The 
holes  in  the  fore- 
ground  of  the 
kitchen  are  the 
charcoal  burners 
that     were     used 


THE  ELECTRIC  KITCHEN  IN  THE  PALACE 


Some  of  the  good 
points  that  electric 
cooking  can  claim 
are  these ;  no  heat 
is  wasted  going  up 
a  flue  or  passing  in- 
to the  surrounding 
air ;  directly  the 
heat  is  no  longer 
needed  the  current 
can  be  turned  off 
and  then  be  ob- 
tained again  at  a 
moment's  notice. 


THE  PALACE  OF  A  MAHARAJAH  OF  INDIA 


previous  to  the  installation  of  electric 
ranges.  There  are  six  three-burner  hot 
plates,  four  two-burner  hot  plates  of  an- 
other size,  one  cabinet  range,  two  table 
stoves,  six  self  contained  electric  ovens. 
His  Highness,  the  Maharajah  of  My- 
sore, India,  is  much  pleased  with  the  in- 
stallation of  electric  cooking  appliances. 
They  were  used  during  the  recent  birth- 
day festivities  for  the  preparation  of 
food  for  130  guests  and  were  found  to 
be  very  satisfactory  in  every  way. 


In  warm  .countries  where  the  climate 
is  often  oppressive,  these  advantages  in 
the  realm  of  the  kitchen  are  most  de- 
sirable. Lack  of  variety  in  the  menu 
cannot  be  complained  of  where  cooking 
appliances  such  as  these  are  installed 
for  all  the  work  involved  lies'  in  the 
preparation  of  ingredients  for  cooking. 
The  dusty,  dirty  work  of  starting  fires 
is  rendered  unnecessary,  for  heat  is  im- 
mediately supplied  upon  demand  and 
regulated  to  a  nicety. 
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With  electricity  no  carbon  de- 
posit is  formed  and  electric  cooking  uten- 
sils remain  clean  and  bright. 


The  Modern  Concrete  Home 

Concrete  is  the  hardened,  rock  like 
product  resulting  from  a  mixture  of 
cement,  sand,  gravel  or  broken  stone  with 
water.  The  popular  demand  for  a  fire- 
proof home  has  led  to  the  adoption  of 
cement  concrete  as  a  structural  material 
because  of  its  efficiency  and  adaptability. 
It  is  the  most  versatile  material  in  use, 
equally  suited  to  a  moderate  priced  bun- 
galow or  to  a  millionaire's  mansion. 

Interior  views  of  two  different  poured 
concrete   houses   are   shown   illustrating 


two  tiers  of  these  plates  are  required  in 
casting  a  wall,  no  matter  what  the  height 
may  be,  for,  as  fast  as  the  wall  rises,  the 
plates  of  the  two  tiers  are  raised  in  alter- 
nation. 

As  the  pouring  proceeds,  specially  con- 
structed conduits  for  electric  wires  are 
placed  in  position  and  wherever  there  is 
to  be  a  wall  bracket  for  an  electric  lamp, 
a  small  box-like  opening  is  made,  so  that 
the  wires  may  be  ,carried  in  and  out  as 
desired.  Thus  when  the  house  is  finished 
the  conduits  are  all  ready  for  the  elec- 
trician. 

Wiring  the  house  then  becomes  a  sim- 
ple matter  of  pulling  the  wires  through 
the  conduits,  which  are  moisture  proof, 
being  simply  holes  in  the  solid  walls. 


the  fact  that  such  interiors 
may  be  as  homelike  and 
cheerful  as  in  houses  of 
brick  or  other  material. 
In  the  construction  of 
these  poured  concrete 
houses,  sectional  molds 
are  used  secured  edge  to 
edge  to  form  troughs  or 
molds  into  which  the  con- 
crete     is      poured.      Only 
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Batiken  Color  Designs 

What  is  known  as  the  Batiken  method  for  making  color  designs  upon  fabrics  ap- 
pears to  have  been  used  in  Java  from  time  immemorial,  and  it  is  now  being  taken  up 
in  Europe.  Very  rich 
and  brilliant  color  de- 
signs can  be  prepared  in 
this  way  and  these  are 
far  better  than  any 
print  process  on  fabrics 
could  give.  The  meth- 
od is  especially  interest- 
ing for  amateur  work, 
and  the  designs  and 
colors  can  be  varied  in 
all   imaginable  ways. 

A  white  or  colored 
fabric  is  used  to  start 
with,  and  a  first  design 
is  put  on  it  with  fluid 
wax  which  has  been 
heated  in  a  kind  of 
small  pouring  or  trac- 
ing vessel.  When  the 
design  is  traced,  the  fab- 
ric is  dipped  into  a  bath 
of  dye  such  as  is  used 
for  Easter  egg  colors  or  the  like.  None  of  the  places  covered  by  the  wax  will 
take  the  color,  but  all  the  rest  will  be  dyed,  for  instance  in  red. 

After  drying  the  cloth  a  second  part  of  the  design  is  put  on  with  the  fluid  wax. 
This  protects  the  red  color  and  leaves  the  rest  to  be  dyed  in  a  second  bath,  of  blue  for 
instance,  which  combining  with  the  red  will  give  a  purple.  A  third  design  is  put 
on,  then  dyeing  with  another  color,  and  so  on.  Finally,  all  the  wax  is  washed  out 
with  benzine  so  as  to  leave  the  cloth  free,  and  it  then  appears  with  brilliant  color 
designs,  should  the  colors  be  properly  selected. 

For  this  work  a  new  electric  heater  for  tracing  with  fluid  wax  is  made  by  Frau 
Lamprecht-Gewecke,  of  Kaulbachplatz  15.  Niirnberg,  Germany.  It  has  a  small 
tube  vessel  in  which  the  electric  heater  keeps  the  wax  always  fluid,  so  it  will  run 
out  of  a  fine  opening  below.  The  picture  shows  the  device  and  some  of  the  work 
it  will  do. 


INSTRUMENT 
FOR 
MAKING 
BATIKEN 
DESIGNS 
AND  SOME 
OF  THE 
WORK 


The  Domestic  Revolution 

"Woman  and  Social  Progress"  is  the 
title  of  a  new  book  that  discusses  the 
biologic,  domestic,  industrial  and  social 
possibilities  of  American  women ;  it 
states  that  under  the  domestic  system  of 
industry,  the  home  was  a  complete  eco- 
nomic unit,  producing  most  of  the  goods 
which  were  required  to  satisfy  the  wants 


of  the  family.  The  industrial  revolution, 
by  substituting  mechanical  power  and 
labor  saving  machinery  for  the  crafts- 
manship of  the  domestic  system  affected 
the  home  in  several  ways. 

The  present  home  industries  have  been 
bulwarked  by  a  myriad  of  inventions, 
such  as  the  stove,  kitchen  utensils,  sweep- 
ers, washing  machines,  heating  systems, 
sewing  machines  and  the  like.     Cooking, 
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cleaning  and  sewing  are  still,  in  part. 
performed  in  the  home,  but  in  every  one 
of  these  fields,  inventions  have  materially 
lightened   the    housewife's    labor. 

Electric  light  and  electric  heat  do 
much  to  facilitate  the  work  of  the  mod- 
ern home  but  there  are  many  household 
duties  which  these  cannot  lighten  and 
here  appears  the  need  of  the  electric 
motor.  The  uses  to  which  an  electric 
motor  can  be  put  in  the  house  are  nu- 
merous, such  as  the  driving  of  various 
household  labor  saving  devices  and  con- 
veniences. The  energy  consumption  is 
comparatively  small,  while  in  addition  to 
the  labor  saved  the  convenience  is  a  great 
item. 

Solidarity  in  the  home  under  the  do- 
mestic system  was  produced  by  common 
industry  and  common  responsibilities 
at 'home.  The  material  means  of  pro- 
ducing solidarity  has  left  the  home, — 
another  means  must  therefore  be  sub- 
stituted. Social  ideals,  not  material 
things,  must  become  the  binding  ties 
of  a  home  in  which  solidarity  will  de- 
pend on  an  ethical  rather  than  a  ma- 
terial basis.  A  similarity  of  ideas,  a  con- 
scious or  unconscious  tending  of  aims  in 
the  same  direction  must  take  the  place 
of  co-operative  home  industry.  For  this 
new  kind  of  home  solidarity,  four  quali- 
ties are  essential, — sympathy,  compati- 
bility, confidence  and  mutual  aid.  With 
these  four  qualities  as  a  foundation,  the 
home  of  the  future  will  afford  a  new 
basis  for  solidarity  and  social  growth 
almost  limitless  in  its  possibilities  of 
development. 

Cost  of  Operating  Electric  Irons 
The  cost  of  operating  electric  irons  is 
less  than  the  cost  of  coal  for  the  laundry 
stove  when  used  only  to  heat  irons.  It 
has  been  estimated  that  each  worker 
with  ordinary  sadirons  loses  one  minute 
out  of  every  ten  in  trying  in  keep  them 
at  the  right  temperature  for  use.  Elec 
trie  irons  maintain  their  proper  heal 
steadily. 


Modern   Dusting 

For  removing  dust  from  around  but- 
tons in  tufted  upholstery  there  is  no 
other  method  so  rapid  and  thorough. 
Health  and  sanitary  cleanliness  demand 
that  upholstery  and  bedding  should  have 
this  kind  of  treatment  at  least  once  a 
week.  There  are  always  places  where 
dust  and  germs  lodge  and  places  which 
the  maid  neglects  to  clean  with  a  duster 
because  of  the  inconvenience,  but  with 
the  different  tools  that  are  part  of  the 


REMOVING  DUST  FROM   UPHOLSTERY 

electric  vacuum  cleaner,  it  becomes  a 
simple  and  easy  matter  to  clean  thor- 
oughly over  the  tops  of  doors,  plate  rails 
and  the  tops  of  picture  frames, 

"I  really  do  not  mind  doing  my  own 
cleaning  nowadays."  said  a  young  house- 
keeper, "since  I  have  an  electric  vacuum 
cleaner.  I  go  over  the  house  with  it  and 
there  is  no  dust  stirred  up.  All  dirt  and 
germs  are  drawn  into  a  bag.  1  can 
clean  curtains  and  pictures  without  re- 
moving them  and  no  fabrics  are  injured. 
I  w  ould  nol  part  \\  ith  mj  electric  \  ac- 
UUm  cleaner  because  it  doe-  aw.iv  with 
90   per  cenl   o\    the  dusting  in   th< 

\\  a\ ." 


Electricity  for   the  Homes  of  Swiss  Villagers 

By  ROLAND   RICHARDSON  * 


In  going  about  among  the  small  vil- 
lages of  Switzerland,  I  noticed  that  the 
streets  and  houses  were  lighted  with 
electricity,  even  the  real  old  houses  with 


eight  or  nine  miles  away.  We  went  by 
train  part  of  the  distance  and  walked 
the  rest  of  the  way.  When  we  got  there 
I  noticed  right  away  that  they  had  elec- 


thatched  roofs.  This  fact  interested  me, 
so  one  day  I,  with  a  friend,  made  a  trip 
of  investigation  out  into  the  country 
from  Neuchatel  to  a  little  village  about 


tricity  in  most  of  the  houses  and  as  I 
had  my  kodak  along,  I  took  photographs 
of  some  of  the  houses  in  which  electricity 
was  used.     Then   as   I   had  gotten  this 


*Roland  Richardson  is  a  reader  of  this  magazine,  an  Ohio  boy  who  is  now  living  in  Neuchatel  and 
going  to  school.  Switzerland  being  the  land  of  the  "White  Coal;"  that  is,  cheap  water  power,  he 
finds  applications  of  electricity  on  every  hand.  It  is  to  be  hoped  that  he  will  write  often  for  the 
benefit  of  readers  of  the  Junior  Section  and  tell  of  his  experiences  there  in  the  shadow  of  the  Alps. 
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deep  into  the  matter,  I  determined  to 
follow  it  through  to  the  end.  So  I  fol- 
lowed up  the  biggest  bunch  of  wires 
until  they  came  to,  and  ended  in  a  small 
stone  house,  about  fifteen  or  20  feet 
high  and  not  over  ten  feet  square.  As 
I  got  nearer,  I  heard  a  low,  humming 
sound  coming  out  of  the  building,  and 
then,  after  walking  around  it,  I  noticed 
three  small  wires  leading  out  of  it  and 
going  away  across  a  field  on  some  poles. 
That  is  how  I  discovered  that  it  was  a 
transformer  station.  And  I  learned  some- 
thing at  the  same  time,  for  I  never  knew 
before  that  transformers  hummed. 

I  didn't  like  the  idea  of  following  up 
those  three  small  wires,  which,  so  far  as 


Back  in  Neuchatel  again,  I  inquired 
around  and  at  last  found  out  that  there 
was  a  big  "usine,"  as  they  call  a  power 
station,  about  ten  miles  away  on  another 
lake  called  Bienne,  which  is  joined  to  the 
lake  of  Neuchatel  by  a  canal. 

So  one  Saturday  night  I  determined  to 
go  and  sjee  it  next  morning,  as  Sun- 
day was  the  only  day  I  had  altogether 
free,  because  the  schools  over  here  don't 
give  us  Saturdays,  but  Thursday  and 
Saturday  afternoons. 

I  started  on  my  bicycle  about  10 :00 
o'clock  Sunday  morning.  It  was  pretty 
cold,  but  the  roads  were  good  and  I  ar- 
rived at  the  power  station,  which  I  found 
named  "Hagnek,"  about  half  past  eleven. 


A  PICTURESQUE  THATCHED  COTTAGE  IN  SWITZERLAND.    ELECTRICITY  IS  USED  IN  THIS 
MODEST  HOME 


I  knew  were  nothing  more  or  less  than 
wires  from  a  high  tension  transmission 
line.  I  could  see  where  they  went  out 
and  connected  up  with  it,  but  as  I  didn't 
know  which  way  the  main  line  went,  or 
rather  it  went  two  ways,  I  didn't  know  at 
which  end  the  power  station  was  located, 
So  I  had  to  go  home,  not  knowing  much 
more  than  when  I  left. 


lint  when  1  got  up  to  the  door  1  found 
on  it  "Entree  defendu,"  which  means 
nothing  more  or  less  than  it  wasn't  for 
me  to  see. 

fust    then    the    ho--    came    out    and    I 
asked  him  if  1  couldn't  see  the  inside,  but 
he  -hook  his  head  and  -aid  that  before 
1  could  go  in  1  musl  have  a 
permission,"   from   Bienne,  a  town  near- 
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by  where  their  headquarters  were.  Then 
I  asked  him  if  he  would  tell  me  what 
kind  of  dynamos  they  had  and  where 
they  sent  the  "juice,"  etc.,  but  he 
wouldn't  even  do  that,  and  much  less 
would  he  let  me  take  a  photograph  .of 
the  outside.  So  I  had  to  get  along  home 
again,  very  much  disappointed  but  not 
downed. 

Then  Christmas  vacation  came  along 
and  I  decided  to  go  up  to  Bienne,  which 
was  about  three-fourths  of  an  hour  away 
by  train,  and  see  about  my  "carte  de  per- 
mission." 

After  much  searching  on  the  "Bahn- 
hofstrasse"  or  "Rue  de  la  Gare,"  I  lo- 
cated the  office,  and  going  up  stairs  I 
found  myself  face  to  face  with  a  push 
button.  I  pushed  it  and  a  young  lady 
came  to  the  door  and  saluted  me  in  Ger- 
man and  then  in  French,  for  I  don't 
know  any  German  and  very  little  French ; 
but  she  understood  what  I  wanted.  After 
waiting  about  fifteen  minutes  I  was  led 
into  an  office  room,  where  a  man  ques- 
tioned me  as  to  my  wants,  etc.,  and  gave 
me  my  "carte  de  permission"  right  away 
and  also  the  permission  to  take  photo- 


graphs. I  went  back  to  Neuchatel  very 
happy. 

I  decided  then  and  there  to  go  the  next 
morning  and  try  my  luck  again  with 
the  boss  who  wouldn't  tell  me  anything. 
This  I  did,  taking  my  lunch  and  kodak 
on  my  bicycle. 

A  very  nice  man  met  me  at  the  door, 
and  when  I  asked  for  the  boss  he  told 
me  that  he  had  gone  out  for  the'day.  So 
I  showed  him  my  permit  and  he  tele- 
phoned to  Bienne  to  see  about  my  taking 
photographs.  When  he  found  that  I 
could  he  just  turned  me  loose  and  told 
me  I  cotdd  go  anywhere  I  wanted  to, 
only  to  be  careful. 

I  shall  never  forget  the  sight  of  those 
big  dynamos.  They  were  at  least  thirty- 
five  feet  in  circumference  and  four  and 
one-half  feet  high.  They  were  of  the 
vertical  type,  five  of  them ;  three  of  them 
were  going  and  their  roaring  noise  made 
it  difficult  to  hear  the  explanations,  but 
I  found  out  all  I  wanted  to  know  about 
them.  One  was  1,500  horsepower  and 
the  other  four  were  1,300  horsepower 
each.  The  three  that  were  going  were 
whirling  around  at  100  revolutions  per 
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-minute,  generating  current  at  8,000  volts 
pressure.  The  water  turbines  which 
drove  these  dvmamos  were  equally  large, 
only  they  were  below  the  cement  floor 
and  I  couldn't  see  much  of  them. 

The  water  to  run  them  comes  from 
the  River  Aar,  which  runs  into  the  lake 
at  a  point  further  up.  They  dug  a  canal 
about  100  feet  wide,  straight  over  from 
the  river  to  the  lake  and  run  the  water 
through  the  turbines  with  a  fall  of  about 
27  feet. 

So  here  was  the  place  where  they 
make  the  electricity  for  most  all  of  the 
little  villages,  far  and  near.  Some  of 
them  as  far  away  as  the  real  Alps,  which 
are  about  50  miles  away,  and  others 
quite  near.  Besides  all  these  small  vil- 
lages, they  supply  the  electricity  for  the 
whole  town  of  Bienne,  with  its  street  cars 
and  all. 

So  you  see  how  the  Swiss  look  on  elec- 
tricity in  their  homes.  These  may  be  fine 
city  houses  or  nothing  but  old  houses 
with  thatched  roofs,  where  they  keep  the 
cows  and  horses  under  the  same  roof 
as  the  family ;  not  as  a  luxury,  but  as  a 
necessity. 

Aeronautic  Advertising 
The  originator  of  this  new  field  of  ad- 
vertising is  not  a  New  Yorker  at  all,  nor 
is  he  an  American.  His  name  is  Rene 
Demarest  and  he  is  French.  This  is  his 
plan.  He  has  constructed  a  number  of 
balloons  about  20  feet  in  diameter  and 
he  sells  the  space  on  the  swelling  sides 
of  the  gas  inflated  spheres  at  a  goodly 
price. 

This  space  is  filled  with  transparent 
signs  advertising  everything  from  chew- 
ing gum  to  vacant  buildings  and  each 
evening  after  sunset  the  balloons  are  un- 
fettered and  allowed  to  float  skyward. 
Of  course  they  are  all  captives  and  when 
they  reach  the  end  of  their  rope,  which 
is  about  500  feet,  they  bob  about  in 
the  wind  in  a  most  interesting  fashion. 
But -the  important  part  about  the  bal- 
loons is  the  interior  arrangement,  which 
through    the    ingenious    efforts    of    Mr. 


Demarest  is  such  that  a  huge  500  candle- 
power  incandescent  lamp  can  be  placed 
in  it. 

The  balloons  are  made  of  translucent 
silk  and  through  this  lighting  effect  the 
advertisements,  which  are  also  on  trans- 
lucent silk,  are  made  to  stand  out  against 
the  dark  night  sky  in  a  weird  but  at- 
tractive manner. 

It  is  this  interior  arrangement,  the  se- 
cret of  the  inventor,  that  makes  the  bal- 
loons  so   valuable   for   advertising  out- 


advertising BALLOON  WITH  ITS  INTERIOR 
ELECTRICALLY  LIGHTED 

poses.  Even  though  the  bulbs  should 
break  or  the  vires  inside  of  the  bag  be- 
come short-circuited  the  gas  which  in- 
flates the  balloon  can  not  be  ignited, 
sequently  there  is  no  possibility  of  dan- 
gerous accidents  of  any  kind.  The  cur- 
rent is  supplied  by  a  cable  running  along 
the  rope  which  holds  the  balloon  a  cap- 
tive. 
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Electric  Music  Teacher 

By  using  the  electric  music  teacher, 
children  will  find  that  it  is  an  attractive 
task  to  learn  their  notes,  instead  of  a  dry 
lesson  as  heretofore,  so  that  they  will 
begin  to  take  an  interest  in  music  at  once 
and  not  consider  it  as  a  drudgery. 

M.  Pierre  Gelis,  a  Paris  inventor, 
makes  the  device  which  Ave  illustrate  here. 
It  is  based  on  the  principle  of  using  an 
electric  contact  plate  under  the  music 
paper.  By  pricking  each  note  with  a  sharp 


Laboratory  Air  Pump  from  Bicycle 
Pump 

A  suction  air  pump  is  most  serviceable 
in  an  electric  laboratory  for  exhausting 
Geissler  tubes,  electric  eggs  and  other 
low  vacuum  tubes. 

A  good  pump  can  be  made  as  follows : 
Procure  a  bicycle  foot  pump  and. un- 
screw the  upper  end  from  the  cylinder. 
Withdraw   the  plunger  and   remove  the 
piston  from  the  plunger  rod.     Then  put 


ELECTRIC  MUSIC  TEACHEP. 

metal  point,  we  make  contact  for  an 
electric  device  carrying  a  hammer,  so  that 
the  hammer  strikes  a  string  or  preferably 
a  metal  piece  to  give  out  the  sound.  Thus 
each  note  on  line  or  space  gives  out  its 
corresponding  sound,  and  it  is  an  easy 
matter  to  read  a  simple  piece  of  music 
in  this  way. 

The  device  is  quite  an  elaborate  one, 
for  it  is  required  to  take  care  of  the 
sharps  and  fiats  which  figure  permanently 
as  the  sign  of  the  staff.  But  this  is  easily 
done  by  using  a  revolving  contact  device 
to  shift  over  the  several  required  notes 
at  the  start.  To  bring  back  to  natural 
during  the  piece,  we  press  on  a  button 
which  restores  the  note  for  the  moment. 

Even  professional  musicians  will  find 
it  useful  for  transposing  a  piece  into  an- 
other key  and  this  is  done  by  observing 
the  movement  of  the  hammers  and  also 
a  transposing  chart  which  lies  before 
them. 


LABORATORY  AIR  PUMP 

the  plunger  back  on  the  rod  in 'the  re- 
verse order,  as  shown  in  Fig.  1,  where 
(P)  represents  the  plunger,  (B)  a  metal 
washer  which  was  previously  above  (P) 
and  (C)  the  spider  spring  which  retains 
t]ie  plunger  against  the  wall  of  the 
cylinder.  (S)  and  (P)  were  previously 
below  (B).  (O)  and  (N)  are  nuts  which 
keep  the  plunger  on  the  rod. 

From  an  old  single  tube  bicycle  tire 
remove  the  valve  (V),  Fig.  2.  The  rub- 
ber is  removed  from  the  valve.  The  small 
end  (H)  is  threaded.  These  threads 
must  correspond  to  those  of  the  air  out- 
let of  the  pump.  If  (H)  is  too  large  in 
diameter  to  screw  into  the  outlet,  the  lat- 
ter must  be  reamed  out  and  tapped.  These 
parts  may  be  threaded  by  some  machin- 
ist at  a  cost  of  about  ten  cents.  (V),  Fig. 
1,  represents  the  valve  screwed  into  the 
air  outlet  of  the  pump.  Remove  the  in- 
terior of  the  valve.  This  may  be  done 
with  the  valve  cap,  which  has  a  slit  cut 
in  it  for  this  purpose.  Cut  two  or  three 
convolutions  from  the  end  of  the  spring 
with  a  pair  of  scissors,  before  replacing 
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it.  Be  sure  that  the  rubber  part  of  it  is 
in  a  good  condition ;  if  it  is  not,  discard 
it  and  get  a  new  one,  for  the  value  of 
the  pump  depends  to  a  large  extent  upon 
this. 

After  replacing  the  interior  of  the 
valve  the  pump  is  complete.  The  rubber 
tubing  leading  from  the  apparatus  to  be 
exhausted  is  slipped  over  the  end  of  (P). 

I  have  a  pump  made  as  above  which  is 
not  much  inferior  to  the  manufactured 
article. — Wm.  H.  Dettman. 


New  York  Horse  Car  in  Snow 

Storm 

(From  a  Brooklynite's  Viewpoint) 

In    winter    the    question    of    the    best 

means  of  preventing  tie-ups  or  delays  to 

traffic  on  account  of  snow   storms  is   a 

very   important  one  to  electric   railway 


A   NEW   YORK   HORSE   CAP, 

men.  This  picture  showing  how  the 
difficulties  with  snow  are  overcome  in 
the  largest  city  in  the  United  States  may 
be  interesting.  While  it  does  not  show 
how  the  snow  is  removed  from  the 
tracks,  it  does  show  "attachments"  that 
are  placed  on  the  cars  to  supply  them 
with  increased  power. 

The  "motors"  used  on  these  cars  are 
two  in  number  and  of  only  one  horse- 
power each  and  as  more  power  is  needed 
during  and  shortly  after  snow  storms  the 
ingenious  device  shown  (two  more 
horses)  is  made  use  of,  which  doubles 
the  power  supplied  to  the  car.  This  at- 
tachment can  be  made  and  the  added 
power  obtained  without  any  increase  in 
the  weight  of  the  car.  The  additional 
motors  can   also  be   attached   to   or  re- 


moved from  the  cars  in  a  few  seconds 
and  with  only  a  slight  increase  in  the 
amount  of  "control  wiring"  required. 

Owing  to  the  expense  of  the  arrange- 
ment it  has  not  found  favor  in  most 
cities  where  motors  of  greater  horse- 
power are  normally  used.  It  is  only  in 
a  progressive  city  like  New  York  that 
one  can  realize  that  the  service  rendered 
by  this  simple  arrangement  more  than 
pays  for  its  high  first  and  maintenance 
costs. 


Table  for  the  Residence  Telephone 
The  telephone  has  become  so  much  an 
article  of  the  home  equipment  that  furni- 
ture manufacturers  make  specially  de- 
signed tables  for  it.  These  are  built  to 
harmonize   with   the   different   types   of 


CONVENIENT  TELEPHONE  TABLE 

furniture.  In  the  illustration  die  swing- 
ing wooden  bracket  leaves  die  surface  oi 
the  table  free  Eor  writing  purposes  and 
also  lessens  die  chance  oi  injur)  to  the 
telephone  by  its  being  accidentally 
knocked  off. 
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Experimental  200  Meter  Wave  Sets 

By  PHILIP  E.  EDELMAN 


Part  2 


To  operate  an  experimental  set  at  200 
meters  is,  after  all,  not  an  extreme  limit- 
ation. According  to  recent  reports,  a 
French  wireless  position  finding  project 
for  ships  will  operate  at  150  meters  in 
order  to  avoid  interference  with  regular 
wireless  communication.  This  is  50  meters 
less  than  the  amateur  limit  with  which 
we  are  concerned. 

In  considering  the  condenser  of  pri- 
mary circuit,  Fig  4,  the  discussion  will 
be  limited  to  a  spark  system  and  more 
particularly  to  one  in  which  a  transformer 
is  employed  for  the  charging  of  the 
condenser.  The  quenched  spark  or  arc 
systems,  while  particularly  suited  to  a 
low  wave  length,  because  of  their  higher 
efficiency,  will  not  be  considered  at  this 
time  because  they  require  a  different  de- 
sign for  the  parts,  which  would  lead  to 
confusion  in  this  discussion. 

The  primary  or  condenser  circuit  oper- 
ated at  200  meters  must  have  dimensions 
such  that  the  product  of  the  capacity 
and  inductance  is  limited  to  the  value  of 
.011257,  when  the  capacity  and  induc- 
tance are  expressed  in  units  of  micro- 
farads and  microhenrys  respectively. 
This  value  is  found  by  evaluating  a  wave 
length  formula  as  has  been  explained  in  a 
previous  article- (Xovember,  1912).  Any 
dimensions  for  the  capacity  and  induc- 
tance which  will  give  this  product  are 
theoretically  satisfactory,  but  if  either 
factor  js  made  too  small  the  other  wi11 
be  too  large,  or  vice  versa.  Too  large  a 
capacity  in  the  condenser,  for  instance. 


means  that  inductance  must  be  cut  down 
to  such  a  small  value  that  good  coupling 
between  the  condenser  and  antenna  cir- 
cuits is  impossible.  Too  much  capacity, 
then,  may  mean  that  not  even  a  complete 
turn  of  a  helix  can  be  used  in  the  primary 
circuit  and  this  item  alone  will  lower 
the  efficiency  of  the  set  considerably.  If, 
on  the  other  hand,  the  condenser  is  made 
smaller  in   order  to   allow   sufficient  in- 


5.  =  BOO  METETRS. 


FIG.  A.     A— AERIAL;   G-GROUND;   L-1NDUCTANCE 

WITH    PRIMARY  P  AND  SECONDARY  S:     SG— 

SPARK  GAP;  C— CAPACITY;  T— TRANSFORMER 

ductance,  another  limit  is  soon  reached. 
Unless  the  power  is  reduced  to  corre- 
spond to  the  size  of  the  condenser,  or 
either  the  frequency  or  voltage  used  to 
charge  the  condenser  is  correspondingly 
increased,  the  set  will  not  operate 
efficiently.  If  the  limit  is  exceeded  the 
set  cannot  be  operated  at  all. 
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It  is  well  known  that  a  smaller  capacity 
may  be  \ised  when  either  the  frequency 
or  the  charging  voltage  is  increased,  and 
this  fact  may  be  utilized  to  keep  the  di- 
mensions of  the  condenser  circuit  within 
the  limit  without  reducing  the  power 
used.  The  average  experimenter  cannot 
obtain  the  necessary,  high  frequency  and 
must  rely  upon  a  high  charging  voltage 
if  he  wishes  to  use  the  maximum  power 
at  200  meters.  The  condenser  to  be  used, 
then,  must  be  small  enough  to  allow  the 
use  of  sufficient  inductance  in  the  cir- 
cuit and  at  the  same  time  be  large 
enough  properly  to  charge  and  discharge 
when  operated  at  the  given  power,  fre- 
quency and  voltage.  The  frequency 
being  fixed,  and  with  the  condenser  cir- 
cuit limited  to  a  fixed  value,  it  is  obvious 
that  the  voltage  must  be  increased  when 
the   power   is    increased. 

CONDENSER     CIRCUIT     FOR     TRANSFORMER 

For  example,  when  a  power  of  34 
kilowatt  is  used  with  a  condenser  of 
.01  microfarad,  the  charging  voltage 
should  be  7,000  volts.  If  the  voltage  is 
decreased  to  6,800,  the  condenser  should 
be  increased  to  .011  microfarad,  or  if 
the  voltage  is  increased  the  capacity 
should  be  decreased.  By  examining  the 
fixed  value  for  the  condenser  circuit 
it  will  be  noted  that  either  .01  or  .011 
microfarad  is  a  convenient  and  desirable 
capacity  for  the  condenser  because 
sufficient  inductance  to  obtain  good 
coupling  between  the  antenna  and  con- 
denser circuits  may  then  be  used.  It 
is  obvious  that  the  condenser  can  be 
made  still  smaller  to  allow  a  larger  mar- 
gin for  the  inductance,  but  that  the 
voltage  must  then  be  increased.  There 
are  limitations,  however,  to  the  point 
to  which  the  secondary  voltage  of  a  given 
transformer  may  be  increased.  The  cur- 
rent decreases  as  the  voltage  increases 
with  a  given  power,  and  too,  better  in- 
sulation is  needed  throughout.  There  is 
more  loss  in  the  condenser  and  the  leak- 
age reduces  the  efficiency  as  the  limit  is 
approached.  While  the  charging  voltage 


may  conveniently  be  increased  as  the 
power  is  increased,  the  voltage  for  a  34 
kilowatt  transformer  should  then  be  be- 
low 7,500  for  other  considerations.  A 
condenser  of  substantially  .01  micro- 
farad charged  at  substantially  7,000 
volts,  then,  is  a  suitable  arrangement  for 
the  200  meter  circuit  of  %  kilowatt  ca- 
pacity. When  it  is  remembered  that  the 
total  value  of  the  condenser  circuit  must 
not  exceed  .011257  microfarad  it  be- 
comes plain  that  a  capacity  of  .01  micro- 
farad allows  1.1257  microhenrys  for  the 
total  inductance  in  the  circuit. 

In  order  to  avoid  an  increase  above 
.01  or  .011  microfarad  in  the  condenser 
when  the  power  is  increased  from  34 
to  ]/2  kilowatt,  the  voltage  must  be  in- 
creased from  6,800-7,000  to  9,400-10,000. 
This  means  a  departure  from  former 
practice,  as  the  amperage  instead  of  the 
voltage  has  generally  been  increased  with 
the  power.  This  means  further,  that  a 
large  part  of  the  old  transformers  having 
a  power  of  y2  kilowatt  and  over  are  not 
suitable  for  a  200  meter  circuit.  In  the 
same  manner,  when  the  power  is  in- 
creased from  y2  to  one  kilowatt  (maxi- 
mum power  allowed)  the  voltage  should 
be  increased  from  9,400-10,000  to  13,000- 
14,500.  It  is  understood  that  when  these 
pairs  of  numbers  are  given,  the  lower 
value  corresponds  to  the  use  of  .011 
microfarad,  while  the  higher  value  (as 
14,500  for  one  kilowatt)  corresponds  to 
the  use  of  .01  microfarad.  Figure  4 
shows  the  relations  of  the  circuits  and 
the  values  for  the  capacity  and  inductance 
when  a  transformer  is  used.  These  values 
(.01-1.1257  or  .011-1.025),  are.  as  has 
been  explained,  best  adapted  for  all 
transformers  from  J4  to  one  kilowatt. 
Indeed,  manufacturers  of  wireless  ap- 
paratus have  in  some  eases  already 
altered  their  designs  to  eon  form  sub- 
stantially with  this  limit.  There  is  but 
little  difference  between  the  two.  and  .01 
microfarad  is  perhaps  best  adapted  as 
standard.    The  Clapp-Eastham  Co.  now 
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and  -'lie  kilowatt   trans- 


formers with  charging  voltages  of 
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9,400  and  13,000  respectively,  to  operate 
a  condenser  of  .011  microfarad.  It  seems 
likely  that  substantially  the  foregoing 
values  will  be  adopted  and  used  as  long 
as  the  present  law  and  regulations  re- 
main in  force. 

CONDENSER  CIRCUIT  FOR  SPARK  COILS 

In  this  article  the  purpose  is  to  con- 
sider only  such  sets  as  are  commonly 
used.  It  is  for  this  reason  that  trans- 
formers smaller  than  %  kilowatt  and 
other  odd  sizes  have  not  been  specially 
considered.  The  common  sizes  of  spark 
coils,  however,  are  mentioned  because  of 
their  general  use  by  the  average  experi- 
menter. With  spark  coils,  the  capacity 
may  be  taken  as  .002  microfarad  for 
every  one-half  inch  of  spark  length. 
With  this  value  fixed  the  following  values 
are  found  for  the  condenser  circuit  by 
evaluating  the  relation  LXC=011257. 
Spark  Condenser  Inductance 

length  capacity  in 

in  inches.         in  microfarads     microhenrvs. 
K  .002  5.63 

1  .004  2. SOS 
1)4                     .006  1.875 

2  .008  1.407 
THE   CONDENSER 

A  condenser  unit  with  a  capacity  of 
substantially  .01  microfarad  may  be  made 
from  ordinary  1/16  inch  window  glass 
or  old  photographic  plates  8  by  10  inches, 
Fig.  5.  If  photographic  plates  are  used, 
the  emulsion  should  be  removed.  The 
glass  should  be  thoroughly  clean  and 
dry  before  it  is  used.  The  tin  foil  for  the 
coatings  should  be  No.  35  gauge  if  pos- 
sible and  should  be  made  smooth  by 
means  of  a  photographerVroller.  Cut  the 
foil  to  6  by  8  inches  with  a  three  inch -lug, 
as  shown  at  (A).  A  less  desirable  method 
is  to  cut  the  lugs  separately,  but  four 
inches  long,  after  which  they  are  at- 
tached to  the  coating  so  that  they  over- 
lap one   inch. 

In  building  the  condenser,  lay  a  sheet 
of  glass  on  a  flat  table ;  then  place  a  sheet 
of  foil  with  its  lug  on  top  of  it  so  that 
the -foil  lies  flat  and  is  evenly  spaced  from 
the  edges  of  the  plate.  Now  lay  a  second 
glass  plate  on  top  of  this  and  place  a 


second  sheet  of  foil  on  it,  spaced  as 
before,  but  arranged  so  that  its  lug  comes 
at  the  opposite  side  of  the  same  edge  of 
the  plate  (B).  Proceed  as  before,  placing 
alternate  sheets  of  glass  and  foil  until 
20  sheets  of  the  6  by  8  inch  foil  have 
been    assembled     with    nineteen    plates 


FIG.  5.  A— DIMENSIONS  OF  FOIL  AND  GLASS  PLATE: 
B— ASSEMBLED  PARTS;  C— DETAIL  OF  LUG;  D— 
SERIES-PARALLEL  CONNECTIONS;  E  —  FOUFk 
UNITS  IN  SERIES-PARALLEL 

of  glass  between  them.  An  extra  plate 
should  then  be  used  to  cover  the  top  sheet 
of  foil.  The  unit  can  now  be  bound 
together  by  rubber  tape  or  string.  The 
two  respective  sets  of  lugs  should  be 
separately  clamped  between  a  piece  of 
brass  or  copper  sheet  or  else  soldered  to 
a  lead  made  up  of  a  large  number  of 
twisted  wires  (C).  This  lead  should  be  at 
least  3/ 16  inch  in  diameter  or  else 
equivalent  to  a  copper  strip  y2  by  1/16 
inch.  The  unit  should  be  carefully  con- 
structed and  each  sheet  of  glass  should 
be  uniformly  1/16  inch  thick.  For  *4 
kilowatt  only  one  unit  will  be  needed,  and 
it  can  be  mounted  in  a  suitable  box  or 
jar.  The  container  can  then  be  filled 
with  transformer  oil,  linseed  oil,  or  vas- 
eline. The  condenser  should  be  mounted 
so  that  it  does  not  rattle  in  the  container, 
For  y2  to  one  kilowatt,  fQur  units  are 
used,  each  -with  the  dimensions  just  given. 
These  are  connected  in  series-parallel  as 
shown  in  the  diagram  at  (D)  and  also 
at  (E).  This  arrangement  does  not  in- 
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crease  the  capacity  and  the  combined 
capacity  of  all  four  units  connected  in 
this  way  is  the  same  as  that  of  one 
single  unit.  The  advantage  of  this  ar- 
rangement is  that  the  puncture  strength 
of  the  four  units  in  series  parallel  is  twice 
that  of  a  single  unit.  This  arrangement 
is  necessary  because  of  the  higher  volt- 
ages used  with  y2  and  one  kilowatt.  The 
four  units  should  be  separately  assembled 
and  then  bound  together  as  shown  at 
(E).  All  the  lugs  should  be  at  one  end 
and  should  be  connected  with  short 
thick  conductors  as  shown.  It  is  well  to 
solder  the  joints.  Connections  are  made  at 
(1)  and  (2)  and  this  end  should  be  up 
if  the  condenser  is  mounted  in  a  box. 

By  the  addition  of  one  more  plates  to 
the  unit,  its  capacity  will  be  increased  to 
a  trifle  less  than  .011  microfarad.  It  is 
understood  that  any  change  in  the  di- 
mensions affecting  the  area  or  thickness 
will  alter  the  capacity.  It  is  important  to 
have  good  connections  and  large  con- 
ductors for  the  leads. 

.To  construct  the  capacities  for  spark 
coils,  use  the  same  dimensions,  making 
each  unit  with  three  plates  of  glass  be- 
tween four  of  foil.  Each  unit  thus  made 
will  have  a  capacity  of  substantially  .002 
microfarad.  A  desired  capacity  can  then 
be  made  up  in  steps  of  .002  microfarad 
(corresponding  to  steps  of  J/z  inch  in 
spark  length)  by  connecting  the  units  in 
parallel. 

(To   be   continued) 


Wireless  Outfit  as  Moving  Picture 
Attraction 

One  motion  picture  manager  has  put 
wireless  telegraphy  to  use  as  a  moving 
picture  advertising  medium.  He  had  a 
wireless  amateur  having  a  one  kilowatt 
transformer  display  his  apparatus  in 
front  of  the  picture  parlor.  A  small 
antenna  was  suspended  in  the  lobby 
with  wires  leading  from  it  to  both  the 
sending  and  receiving  apparatus.  The 
sending  apparatus  was  mounted  on  top 
of  the  ticket  booth,  and  the  receiving  ap- 
paratus on  a  tabic  beside  the  booth. 


On  the  night  of  the  great  "wireless 
show"  the  amateur  operator  took  a  seat 
at  the  table,  with  the  receiving  headgear 
on,  and  operated  a  telegraph  key,  which 
controlled  the  noisy  spark. 

The  crowd  passing  by  on  either  side 
the  street  was  attracted  by  the  noise  of 
the  flamy,  crashing  spark.  The  spark 
was  mounted  in  a  very  conspicuous  place 
on  top  of  the  ticket  booth,  in  full  view  of 
all,  and  could  be  clearly  seen  from  the 
opposite  side  of  the  street. 

A  sign  just  above  the  operator's  head, 
"Wireless  Telegraph  Station,"  readily 
explained  the  meaning  of  all  the  noise, 
and    wireless,   being   a   public   curiosity, 


CROWDS   WILL    BE    ATTRACTED    BY  THE 
CRASHING  SPARK 

naturally  attracted   the   attention   of   all 
who  passed  by. 

The  people  would  devote  a  little  time 
to  the  apparatus,  and  then  the  attractive 
posters  of  a  sinking  ship  sending  the 
"S.  O.  S."  call,  or  the  like,  would  have 
their  eyes.  And  finally  many  were  in- 
vesting a  nickel  to  see  the  show. 


A  New  Detector 

A  Berlin  wireless  telegraph  company 
has  patented  a  new  detector  which  is 
formed  by  the  contact  of  a  crystal  of 
molybdenum  and  of  a  conducting  powder 
(pulverized  silver).  The  mineral  elect- 
rode forms  the  bottom  of  a  closed  and  in- 
sulated box  upon  which  is  spread  the 
powder  in  an  even  layer;  an  electrode  of 

large  surface  is  immersed  in  the  powder 
and  connected   with  the  exterior  circuit. 
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Two    Hundred  Watt  Closed   Core 
Transformer 

The  transformer  -which  is  described  be- 
low is  for  use  on  110  volt,  60  cycle  alter- 
nating- current  circuits  and  may  be  used 
without  any  extra  reactance.  The  sec- 
ondary potential  is  in  the  neighborhood 
of  5,500  volts  and  the  spark  will  jump  a 
gap  of  about  3/g  inch.  If  the  gap  be 
started  at  ^  inch  the  spark  can  be  drawn 


F&3 

DETAILS  OF  CLOSED  CORE  TRANSFORMED 

out  to  1^  inches  and  is  extremely  hot. 
With  a  condenser  of  six  metallic  plates, 
9  by  9  inches,  separated  by  glass  1/16 
inch  thick,  a  crashing  spark  for  wireless 
use  is  obtained. 

The  core  is  composed  of  laminations 
of  stovepipe  iron.  The  core  upon  which 
the  primary  coil  is  wound  is  composed 
of  pieces  of  the  sheet  iron  1%  by  7 
inches,  sufficient  pieces  laid  upon  each 
other  till  there  is  a  stack  \%  inches  high. 
The  end  pieces  for  the  core  are  \T/i  by 
.1^4  inches  and  two  stacks  of  the  above 
size  and  1^4  inchea  high  are  required. 
The  secondary  sections  contain  a  hole 
two  inches  in  diameter  and  the  leg  upon 
which  they  are  placed  has  to  be  1)4 
inches  in  diameter  and  seven  inches  long. 
In  order  to  make  the  core  round  by 
using  the  flat  pieces  of  sheet  iron  it  is  re- 


quired to  cut  the  sheets  as  follows :  Six 
pieces  7  by  1%  inch;  twelve  pieces)  7 
by  iy2  inch;  twelve  pieces  7  by  1*4  inch; 
twelve  pieces  7  by  1  inch ;  twelve  pieces 
7  by  Y\  inch;  twelve  pieces  7  by  Yz 
inch. 

These  are  assembled  as  shown  in  Fig. 
3.  In  building  up  the  two  legs  of  the 
core  upon  which  the  windings  are  placed, 
the  sheets  should  be  dipped  in  shellac 
varnish  before  assembling.  Every  six 
sheets  of  iron  should  be  alternated  as 
shown  in  Fig  3.  The  core  for  the  pri- 
mary is  of  course  square  and  seven  inches 
long.  By  alternating  every  six  sheets 
the  end  pieces  of  the  core  can  be  wedged 
in  more  easily. 

The  legs  of  the  core  should  be  given  a 
layer  of  friction  tape.  Two  layers  of  em- 
pire cloth  should  be  placed  on  the  pri- 
mary core  and  240  turns  of  No.  16 
double  cotton  covered  wire  wound  on 
and  leads  about  six  inches  taken  out  for 
connections.  A  layer  "of  tape  will  hold 
the  coil  firmly  in  place. 

The  secondary  is  composed  of  four 
Dawson- Winger  Company's  units,  1}£ 
inches  thick,  size  hole  in  the  center  two 
inches  and  wound  with  No.  34  wire.  The 
core  is  wound  with  about  five  layers  of 
empire  cloth  and  the  sections  slipped  on 
over  this,  and  a  sheet  of  empire  cloth 
placed  between  each  unit  and  two  or  three 
sheets  at  the  ends  to  insulate  the  second- 
ary from  the  end  pieces  of  the  core.  The 
end  pieces  of  the  core  are  then  wedged 
in  their  proper  slots  as  shown  in  Fig.  1. 
The  electrical  part  is  almost  complete 
now  and  all  that  is  required  is  the  joining 
of  the  wires  in  the  secondary.  These 
ought  to  be  soldered  together  with  the 
aid  of  some  non-corrosive  flux  and 
solder. 

Fig.  2  is  self  explanatory  to  show  how 
the  transformer  is  mounted.  The  base, 
preferably  oak,  is  8  by  10  by  1  inch.  On 
this  base  the  pieces  (A)  and  (B),  Fig.  2, 
are  mounted.  These  pieces  are  7^  by 
\y2  by  1  inch.  The  pieces  (C)  and  (D), 
Fig.  2,  clamp  the  core  down  to  the  pieces 
(A)  and  (B)  by  means  of  the  bolts,  as 
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per  diagram.     (C)   and   (D)   are  7^  by 
y2  by  1  inch. 

The  piece  (E)  is  screwed  on  to  the 
clamp  pieces  (C)  and  (D)  and  the  sec- 
ondary and  primary  binding  posts  are 
connected.  (E)  is  of  oak  8%  by  3l/> 
by  y2  inch.  After  completion  give  the 
transformer  a  coat  of  good  stain  and 
varnish. — Alex  Polson. 


to  Canadian  ports  will  be  denied  vessels 
refusing  to  comply,  and  a  system  of  fines 
is  also  available. 


Judgment  for  the  Marconi  Com- 
pany 

On  the  24th  of  December  last,  in  Paris, 
judgment  was  rendered  in  a  suit  brought 
by  the  Marconi  Company  against  La 
Societe  Frangais  Radio-Electrique,  La 
Compagnie  Generate  Radiotelegraphique 
and  the  Societe  des  Transports  Maritime, 
for  infringement  of  patent.  Edouard 
Seligmann,  who  represented  the  Marconi 
company,  is  the  same  lawyer  who  won 
the  claims  of  the  Wright  brothers  in  the 
French  courts  some  years  ago.  The  judg- 
ment affirms  the  validity  of  the  Marconi 
patents,  forbids  the  defending  companies 
to  continue  their  infringements,  orders 
the  confiscation  and  destruction  in  all 
places  of  their  appliances  and  condemns 
them  to  pay  damages  to  be  fixed  by  the 
state.  It  orders,  besides,  the  insertion  of 
the  condemnation  in  the  French  and 
foreign  journals.  The  Marconi  company's 
rights  have  already  been  established  by 
the  English,  German  and  American 
courts. 

Canadian  Boats  Compelled  to  Carry 
Wireless 

The  Canadian  government  has  under- 
taken to  compel  all  vessels  carrying  over 
50  passengers  and  plying  between  ports 
200  miles  apart  to  install  wireless  equip- 
ment with  a  skilled  operator.  The  Min- 
ister of  Marine,  Lfon.  J.  D.  Hazen,  is 
inclined  to  bring  excursion  vessels  on 
much  shorter  runs  under  the  terms  of 
the  act,  but  will  first  summon,  the  inter- 
ested parties  to  a  "round  table"  confer- 
ence. The  act  is  so   framed  that  entry 


New  York  Clubs  Form  Relay 
The  Amateur  Wireless  Association  of 
Schenectady,  N.  Y.,  the  Chester  EI  ill 
Wireless  Club  of  Mt.  Vernon,  N.  Y., 
the  Frontier  Wireless  Club  of  Buffalo, 
N.  Y.  and  the  Rockland  County  Radio- 
Wireless  Association  of  Nyack,  N.  Y., 
have  united  in  an  effort  to  establish  a 
relay  between  Buffalo  and  New  York. 
Amateurs  in  New  York  state  who  have 
either  sending  or  receiving  stations  are 
invited  to  send  name  and  address,  call 
letter  and  power  to  John  F.  Diehl,  Secre- 
tary of  the  Gramercy  Wireless  Club, 
207  E.  25th  Street,  New  York. 


WIRELESS  CLUB  DIRECTORY 


This  directory  of  amateur  wireless  clubs  and 
associations  will  be  published  quarterly.  When 
a  new  club  is  formed  the  names  of  the  officers, 
also  the  street  address  of  the  secretary,  should 
be  forwarded  to  us  at  once.  Any  changes  that 
should  be  made  in  the  directory,  when  desig- 
nated by  an  official  of  a  club,  will  be  made  in 
the  next  issue  in  which  the  directory  appears, 
after  receipt  of  such  advice. 


Aerogram  Club.— Walter  B.  Clarke.  17  May 
St.,    Newport,    R.    I.,    Corresponding   Secretary. 

Aerograph  Club  of  Richmond.  Ind. — James 
Fardieck,  320  South  8th  St.,  Richmond,  Ind., 
Secretary. 

Aero  Wireless  Club. — D.  Beard,  Napa,  Calif., 
Secretary  and  Treasurer. 

Allegheny  County  (Pa.i  Wireless  Assoeiat  ion. 
—James  Seaman,  Leetsdale,  Pa.,  Secretary  and 
Treasurer. 

Alpha    Wireless     Association.— O.     F.     I 
Box  57,  Valparaiso,  Ind.,   Secretary  and   Treas- 
urer. 

Amateur  Win  l<  v      -      Uimi  of  Sohonoctadv, 

N.  Y.— A.  R.  Toft,  R.  F.  D.  49,   Schenectady,  .\\ 
Y.,   Secretary. 

Amateur  Wireless  Club  of  (em-va  i  N".  Y.I.— 
Benj.  Merry.  US  William  Si..  Geneva,  X.  V  . 
Secretary. 

Arkansas        Wireless        Association.   —    I 
Vaughn.  :'i;l'l'   state   St.,    Little  Rock,   Ark.,    - 


B,    W.    ' 

r     A'.'^Wireless    Club.— C.    11.    Smith. 

Back!  |a 

5    Wireless   Club  of    Boston    -John   P. 

V    Davis, 

Readville   P.   O.,    Mass  ,   Seen  tary, 

e     Wireless    Club,      Jas      11       1-Vruuson, 

is  Dean  s 

...    Adams.    'Mass  .    Se, -rotary! 

Canadiai 

Central    Wireless    Club.— Harold    EJ. 

Moll.    9  Ci 

mtral    \\e..    Armstrong's   Point,  Win- 

nlpeg     \i  ' 

iltoba,    Can.,    Si  i 

Cardinal 

Wireless    Club      Miss     \.     P 

South    DTv 

laion    High    School,    Mllwauk 

Chester' 

Hill     tVireiess     Club.-     Richard     i>. 

Zucker,    16 

Clinton    Place,    Mt.    Vernon     N     J  , 

Secretary 

urer, 
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Chicago  Wireless  Association. — F.  D.  North- 
land, 24  Scott  St.,  Chicago,  111.,  Corresponding 
Secretary.- 

Coatesville  Radio  Telegraphy  Association.— 
Geo.  H.  Newlin,  326  Charles  St.,  Coatesville,  Pa., 
Secretary.  .     .  ^ 

Colorado  Wireless  Association. — W.  F.  Lap- 
ham,  1545  Milwaukee  St.,  Denver,  Colo.,  Secre- 
tary  and    Treasurer. 

Custer  Wireless  Club. — Walter  Maynes,  43S 
Custer   Ave.,   Los  Angeles,   Cal.,   Secretary. 

De  Kalb  Radio-Transmission  Association.— 
P.ayard  Clark,  205  Augusta  Ave.,  De  Kalb,  111., 
^f  'rretary. 

Electrical  and  Wireless  Club.— Clyde  Stillwell, 
108  Kappell  Ave.,   Council  Bluffs,  la.,   Secretary. 

Electro  Mechanical  Association  of  Columbus, 
Ohio.— John  Dolby,  512  W.  State  St.,  Columbus, 
Ohio,   Secretary.  . 

Fargo  Wireless  Association.— Earl  C.  Remeke, 
518.   9th    St.,   Fargo,   N.  D.,    Secretary. 

Forest  Park  School  Wireless  Club. — William 
Crawford,  R.  F.  D.  No.  1,  Springfield,  Mass., 
Secretary.  „ 

Frontier  Wireless  Club.— George  S.  Franklin, 
1034  Elmwood  Ave.,  Buffalo,  N.  Y.,  Secretary 
and   Treasurer. 

Geneva  Wireless  Club.— Henry  B.  Graves,  Jr., 
448    Castle    St.,   Geneva,    N.   Y.,    Secretary. 

German-town  Wireless  Association. — George  C. 
Blackwood,  5346  Germantown,  Philadelphia,  Pa., 

Gramer'cv  Wireless  Club.— John  F.  Diehl,  207 
E.  25th  St.,  New  York,  N.  Y.,  Corresponding 
Secretary 

Granbv'High  School  Electricity  Club.— East- 
man Smith,  Granby,  Mass.,  Secretary  and 
Treasurer.  ■ 

Greater  Huntington  Wireless  Club.— Frank  L. 
Murphy,  201-203  Main  St.,  Guyandotte,  W.  Va„ 
Secretary  and   Treasurer. 

Greenfield  Wireless  Association.— Stanley  B. 
Wolfe,  4125  Haldare  St.,  Pittsburg,  Pa.,  Corres- 
ponding Secretary. 

Hamilton  Wireless  Association.— H.  N.  Swam, 
405    Franklin   St.,    Hamilton.    O.,   Secretary. 

Hannibal  (Mo.)  Amateur  Wireless  Club. — 
-G.  G.  Owens,  1306  Hill  St.,  Hannibal,  Mo.,  Sec- 
retary. 

Harriman  Wireless  Association. — Everett  R. 
Parish,  801  Clinton  St.,  Harriman,  Tenn.,  Sec- 
retary. 

Haverhill  (Mass.)  Wireless  Association.— Leon 
R.  Westbrook,  Haverhill,  Mass.,  Secretary  and 
Treasurer.  ' 

Hobart  Wireless  Association. — Charles  Clif- 
ford, Hobart,  Ind.,    Secretary. 

Independence  Wireless  Association.  —  Joseph 
Mahan,  214  South  Sixth  St.,  Independence,  Kan.,. 
Vice  President. 

Independent  Wireless  Transmission  Co. — Har- 
Jan  A.  Eveleth,  72  Gray  St.,  Arlington,  Mass., 
Secretary. 

Jonesville  Wireless  Association. — M<--rritt 
Green,  Lock  Box  82,  Jonesville,  Mich.,  Secretary. 

Killington  Radio  Club  of  Rutland,  Vermont.— 
W.  R.   Cantv,  Rutland,  Vt.,    Secretary. 

Lake  View  Wireless  Club. — R.  F.  Becker, 
1439   Winona    Ave.,    Chicago,   111.,    Secretary. 

Lane  Radio  Association. — R.  R.  Traub,  2147 
Lincoln  Place,  Chicago,  111.,  Corresponding 
Secretary. 

Lexington  Aerogram  Company.  —  Charles 
Young,  5  Warren  St.,  Lexington,  Mass.,  Sec- 
retary. 

Long  Beach  Radio  Research  Club. — Bernard 
Williams,  555  E.  Seaside  Bvd.,  Long  Beach, 
Calif.,    Secretary. 

Manchester,  (N.  H.)  Radio  Club. — Earle  Free- 
man, 759  Pine  St.,  Manchester,  N.  H.,  Secre- 
.  tary. 

Minneapolis  Wireless  Club. — John  L.  Ewart, 
Minneapolis,    Kans.,   Secretary. 

New  Haven  Wireless  Association. — Russell 
O'Connor,  27  Vernon  St.,  New  Haven,  eonn., 
Secretary    and   Treasurer. 

New  Thomson  Wireless  Club. — Edward  M. 
Fleming,  care  the  New  Thomson,  Kane,  Pa., 
Secretary, 

Niagara  Falls  Wireless  Association. — J.  J. 
Dobbie,  Jr.,  7  Buffalo  Ave.,  Niagara  Falls,  N.  Y., 
Vice  President  and  Secretary. 


Non-interference  Wireless  Association  of 
America. — Gerald  E-  Travis,  1062  Saratoga  St., 
East  Boston,   Secretary. 

Northwestern  Wireless  Association. — L.  J. 
Healy,  3349  Lincoln  Ave.,  Chicago,  111.,  Corres- 
ponding  Secretary. 

Oakland  Wireless  Club.— W.  R.  Sibbett,  916 
Chester    St.,   Oakland,    Calif.,   Secretary. 

Oklahoma  State  Wireless  Association. — Ralph 
Jones,  Box  1448,  Muskogee,  Okla.,  Secretary  and 
Treasurer 

Oregon  State  Wireless  Association. — Clarence 
Bischoff,  Lents,  Ore.,  Treasurer  and  Corres- 
ponding  Secretary. 

Panama-Pacific  Wireless  Club. — F.  A.  T. 
Browne.  1553  Muth  St.,  Oakland,  Cal.,  Secretary. 

Peterboro  Wireless  Club.— E.  W.  Oke,  263 
Engleburn  Ave.,  Peterboro,  Ontario,  Can.,  Sec- 
retary and  Treasurer. 

Plaza  Wireless  Club. — Myron  Hanover,  156  E. 
66th  St.,  New  York,  N.  Y.,  Secretary  and  Treas- 
urer. 

Pueblo  Wireless  Club.— K.  G.  Hermann,  100 
Board  of  Trade,  Pueblo,  Colo.,  Secretary. 

Radio-Signal  Club  of  Chicago. — F.  H.  Mc- 
Carthy, 2113  Washington  Bvd.,  Chicago,  111., 
Secretary  and  Treasurer. 

Radio  Wireless  Club  of  America. — George 
Burghard,  1  East  93d  St.,  New  York,  N.  Y., 
Secretary. 

Rockland  C'ountv  Radio  Wireless  Association. 
— P.  Haeselbarth,   Nyak,  N.  Y.,   Secretary. 

Roslindale  (Mass.)  Wireless  Association. — 
Fred  C.  Fruth,  962  South  St.,  Roslindale,  Mass., 
Secretary. 

Sacramento  Wireless  Signal  Club. — W.  E. 
Totten,  1524  "M"  St.,  Sacramento,  Calif.,  Sec- 
retary. 

Santa  Cruz  Wireless  Association. — Harold  E. 
Sentor,  1S4  Walnut  Ave  ,  Santa  Cruz,  Calif., 
Secretary   and  Treasurer. 

Seneca     Electrical     Clul Howard     Donnelly, 

R.   F.  D.   1,  Geneva,  N.   Y. ,   Secretary. 

Southeastern  Indiana  Wireless  Association. — 
H.  Hitz,  Fairmont,  Madison,  Ind.,  Correspond- 
ing Secretary. 

Southern  Wireless  Association. — P.  Gerns- 
bacher,  1435  Henry  Clay  Ave.,  New  Orleans,  La., 
Secretary  and  Treasurer. 

Springfield  (Mass.)  Wireless  Association. — 
D.  W.  Martenson,  Secretary;  Club  Rooms,  323 
King   St.,    Springfield,    Mass. 

Spring  Hill  Amateur  Wireless  Association. — 
H.  P.  Hood,  2nd,  2  Benton  Road,  Somerville, 
Mass.,    Secretary   and   Treasurer. 

St.  Paul  Wireless  Club.— L.  R.  Moore,  1911 
Ashland  Ave.,   St.   Paul,   Minn.,   Secretary.    . 

Stoneham  Radio  Association. — Wendell  Smith, 
33  Warren  St.,  Stoneham,  Mass.,  Secretary  and 
Treasurer. 

Tri-State  Wireless  Association. — C.  J.  Cow- 
an, Room  1001  Falls  Building,  Memphis,  Tenn., 
Recording   Seeretarj\ 

Waterburv  Wireless  Association.  —  H.  M. 
Rogers,  Jr.,'  65  Elizabeth  St.,  Waterbury,  Conn., 
Secretary. 

Wireless  Association  of  Atlantic  City.— Room 
314   Bartlett  Building,   Atlantic    City,   N.   J. 

Wireless  Association  of  British  Columbia. — 
H.  J.  Bothel,  300  Fourteenth  Ave.  E„  Vancouver, 
B.    C.    Corresponding   Secretary. 

Wireless  Association  of  Canada. — W.  C. 
Schuer,  1S9  Harvard  Ave.,   Quebec,   Can. 

Wireless  Association  of  Fort  Wayne. — Adolph 
Rose,  1326  E.  Wayne  St.,  Fort  Wayne,  Ind., 
President    and    Secretary. 

Wireless  Association  of  Montana. — Harold 
Satter,  309  South  Ohio  St.,  Butte,  Mont.,  Sec- 
retary. 

.  Wireless  Association  of  Savannah. — L.  H.  Cole, 
Cor.  Liberty  and  Price  Sts.,  Savannah,  Ga., 
Secretary. 

Wireless  Club  of  Baltimore. — Winters  Jones, 
728  Monroe  St.,   Baltimore,  Md.,    Secretary. 

Wireless  Club  of  the  Shortridge  High  School. 
—Robert  C.  Schimmel.  2220  N.  Penn  St.,  Indi- 
anapolis,   Ind.,   President. 

Y.  M.  C.  A.  Wireless  Club  of  Williamsport, 
Pa.— Lester  Lighton,  211  W.  4th  St.,  Williams- 
port,   Pa.,  Secretary. 

Zanesville  Wireless  Association. — Rudolph  C. 
Kamphausen,  105  South  Seventh  St.,  Zanesville, 
Ohio,    Secretary    and    Treasurer. 
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Knob  and  Tube  and  Cleat  Wiring 


By  H.  B.  HARTMAN 


Knob  and  tube  and  cleat  wiring  are  in- 
expensive and  safe  when  properly  in- 
stalled. These  systems  find  wide  appli- 
cation in  factories  and  mills  and  in  places 
where  appearance  is  of  little  consequence. 
They  are  also  used  for  running  feeders 
in  tunnels  and  in  specially  built  feeder 
shafts  in  fireproof  buildings.  The  wires 
may  be  single  braid,  rubber  covered,  or 
provided  with  a  slow  burning  weather- 
proof insulation.  The  exceptions  to  the 
use  of  slow  burning  wire  are  in  cellars, 
under  roofs  and  in  other  places  exposed 
to  moisture.  Wires  must  be  supported 
at  least  every  4y2  feet  except  in  mill 
buildings,  where  a  support  on  each 
beam  may  be  approved  for  wires 
larger  than  No.  8  if  they  are  separated 
at  least  six  inches.  Wires  must 
in  dry  places  be  separated  y?  inch  from 
the  surface  wired  over,  and  spaced  2)A 
inches  apart  for  voltages  below  300. 
Above  300  volts  and  up  to  550  volts  wires 
must  be  separated  from  the  surface  wired 
over  by  at  least  one  inch  and  must  be 
spaced  four  inches  apart.  In  wet  places 
wires  must  be  separated  from  the  surface 
wired  over  by  at  least  one  inch  for  voltage 
below  300. 

Wires  must  be  protected  on  >idc  walls 
from  mechanical  injury  and  when  cross- 
ing floor  timbers  in  cellars  or  in  rooms 
where  they  might  be  disturbed,  Fig.  1, 
wires  must  be  attached  by  their  insulating 
supports  to  the  underside  of  a  wooden 
strip  or  "running-board"  not  loss  than  ' 
inch  thick  and  three  inches  wide,  [nstead 
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of  running-boards,  guard  strips  on  each 
side  of  and  close  to  the  wires  may  be  sub- 
stituted. The  strips  should  be  at  least  % 
inch  thick  and  should  be  as  high  a-  the 
insulators.  Wires  should  also  be  pro- 
tected by  porcelain  tubes  when  pa^diiL, 
over  pipes,  wires,  or  any  other  conduct- 
ing material,  Fig.  2. 

Suitable  protection  on  side  walls  should 
extend  not  less  than  five  feet  from  the 
floor,  Fig.  3.  This  may  consist  of  sub- 
stantial boxing,  providing  an  air  space 
of  at  least  one  inch  around  the  conductors 
and  closed  with  a  sloping  top  (the  wires 
passing  through  porcelain  bushed  holes), 
or  of  approved  wrought  iron  conduit  or 
commercial  wrought  iron  pipe.  When 
common  pipe  is  used  the  insulation  of 
each  wire  must  be  reinforced  by  appi 
flexible  tubing  extending  from  the  in- 
sulator next  below  the  pipe  to  the  one 
next  above  it.  Where  single  braid,  rub- 
ber insulated  wire  is  used  in  conduit,  the 
tubing  protection  musl  be  provided. 
Where  double  braid  insulated  wire  is 
used  in  conduit,  the  flexible  tubing  can  be 
omitted  but  each  end  of  the  pipe  mil 
provided  with  an  approved  outlet  box. 
The  t\\  o  or  im  ire  w  ir<  -  i  if  a  circuit,  < 
with  its  approved  flexible  tubing,  if  carry- 
ing alternating  current,  must,  or  if  carry- 
ing direct  current  may  he  placed  within 
tin  same  pine.  In  damp  place-  the  wooden 
boxing  ma\  be  preferable  because 
of  the  precaution-  which  would  be  neces- 
sar\  to  secure  proper  insulation  if  pipe 
v     e  i   ed      \y.  I     tl      exception, 
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ever,  iron  pipe  is  considered  preferable  to 
wooden  boxing  and  its  use  is  strongly 
urged.  It  is  especially  suitable  for 'the 
protection  of  wires  near  belts,  pulleys, 
etc.  Fig.  4  shows  an  outlet  arrangement 
with  a  square  conduit  outlet  box  at  the 
floor. 

Where  conductors  pass  through  floors, 
walls  or  partitions  they  must  always  be 
protected.  Open  work  wires  can  be  pro- 
tected with  porcelain  tubes,  Fig.  5.  The 
tube  or  bushing  must  be  long  enough  to 
bush  the  entire  length  of  the  hole  in  one 
continuous  piece,  or  else  the  hole  must 
first  be  bushed  by  a  continuous  water- 
proof tube.  This  tube  may  be  a  conductor, 
such  as  an  iron  pipe,  but  in  that  case  an 
insulating  bushing  must  be  pushed  into 
each  end  of  it,  extending  far  enough  to 
keep  the  wire  absolutely  out  of  contact 
with  the  pipe. 

Methods  of  carrying  exposed  wiring 
around  and  through  beams  are  illustrated 
in  Fig.  6  which  shows  knob  and  tube 
and  cleat  arrangements.  In  Fig.  7  are 
shown,  further,  two  different  ways  of 
getting  around  beams  and  timbers. 

The  method  of  dead  ending  on  a  cleat 
at  the  end  of  a  run  is  illustrated  in  Fig.  8, 
(I).  After  the  wire  is  passed  through 
the  groove  the  free  end  is  given  several 
short  turns  around  the  line.  Where  a 
long  run  is  dead  ended  it  is  often  advis- 
able to  so  fasten  two  sets  of  cleats  that 
one  bears  against  the  other  so  that  both 
will  assume  the  strain  as  shown  in  Fig.  8, 
(ID. 

Rosettes  for  open  surface  wiring  are 
used  to  connect  the  drop  cords  for  the 
incandescent  lamps  to  the  branch  circuit 
wires.  A  rosette  with  protected  (con- 
cealed) contact  lugs,  is  preferable  to  one 
with  exposed  lugs.  Fig.  9  shows  one 
type. 

Switches  can  be  supported  in  exposed 
surface  wiring  as  shown  in  Fig.  10.  Small 
porcelain  knobs  may  be  used  to  support 
the  switch,  Fig.  10,  (I),  which  permits 
the  conductors  to  be  brought  through  the 
back  of  the  switch  without  touching  the 
supporting  surface.     The  switch  can  be 


mounted  on  a  commercial  porcelain 
switch  block,  Fig.  10,  (II).  Sub-bases 
of  non-combustible  insulating  material 
which  will  separate  the  wires  at  least  )  '■ 
inch   from   the  surface  wired  over  must 


be  placed  under  all  snap  switches  in  this 
class  of  work. 

Different  approved  methods  of  exposed 
surface  wiring  as  arranged  in  a  building 
of  mill  construction,  are  illustrated  in 
Fig.  6.  Which  method  should  be  used  in, 
any  particular  case  is  a  matter  that  i> 
largely  determined  by  the  size  of  wire 
involved  and  other  local  conditions. 


Insulating  Nail 
In  hunting  trouble  on  bell  or  similar 
circuits  it  is  frequently  found  that  the 
cause  is  a  "short''  under  one  of  the 
staples  or  other  holding  devices,  gener- 
ally due  to  driving  the  staple  in  too  far. 


INSULATING   NAIL 

This  trouble  may  be  eliminated  by  using 
the  Eureka  insulated  nail,  the  collar  of 
which,  as  shown,  prevents  any  undue 
pressure  upon  the  insulation  of  the  wire 
and  further  provides  additional  insula- 
t ion  between  the  wires  and  the  metal  of 
the  .nail. 
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New  Torch  for  Linemen 

Although    simple    in    construction    the 
wire-joint    soldering    torch    invented    by 
Frank   D.   Booth   of 
Glendale,       Calif., 
promises,  on  account 
of  the  great  need  of 
an     article     of     this 
kind    and    the    effi- 
ciency of  this  lamp, 
to  be  highly  success- 
ful.     Being    a    tele- 
phone  lineman,    Mr. 
Booth    saw    the    ur- 
gent need  of  a  lamp 
of  this  kind  and  he, 
after  a  year  of 
work,      invent- 
ed     this      one. 
The     torch     is 
lineman's  torch'  cylindrical   '  in 

form  and  is  about  ten  inches  tall.  It  is 
two  inches  in  diameter,  weighs  about 
a  pound  and  burns  either  alcohol  or  oil. 
It  is  carried  by  means  of  a  hook  on  the 
upper  side  of  the  lamp,  the  hook  slipping 
easily  over  the  lineman's  belt.  It  takes 
but  a  moment  to  unhook  the  lamp,  place 
it  in  position  on  the  wire  and  light  it.  It 
has  been  demonstrated  that  the  hardest 
wind  will  not  extinguish  the  flame.  The 
lack  of  weight  is  one  of  the  torch's  prin- 
cipal features.  It  is  a  time  saver  and 
economizer  in  fuel. 


of  the  jar  and  a  two  to  four  candle- 
power  lamp  will  give  sufficient  heat. 
The  size  of  the  jar  prevents  packing  of 
the  covers  too  closely  around  the  lamp 


Bed  Warmer 

As  most  people  are  aware,  it  is  dan- 
gerous to  use  an  incandescent  lamp  as  a 
bed  warmer  owing  to  the  fact  that  a  con- 
siderable amount  of  heat  is  given  off  by 
a  comparatively  small  body — the  lamp. 
This  heat  is  confined  and  not  allowed  to 
radiate  because  the  bedclothes  pack 
tightly  around  the  lamp.  More  than 
once  fires  have  been  started  from  this 
cause.  But  I  have  found  that  no  harm 
is  done  if  the  lamp  is  enclosed  in  a  fruit 
jar  as  shown  in  the  sketch.  I  solder  an 
ordinary  lamp  socket  into  the  metal  top 


LAMP  IN  A  GLASS  JAR  AS  A   BED  WARMER 

and  permits  radiation  of  the  heat  fast 
enough  to  keep  the  temperature  down  to 
a  safe  point. — Wilbur  R.  Simpson. 


Combined  Fish  Wire  and  Drill 

Much  time  is 
frequently  lost  on 
wiring  jobs  in 
fishing  wires. 
This  may  be 
avoided  to  some 
extent  by  the  use 
of  the  drill  shown. 
In  using  it,  drill 
the  hole,  slip  the 
end  of^  the  wire 
through  the  fish 
hole  at  the  point 
of  the  bit,  pull  out 
the  bit  and  the 
wire  is  drawn 
through  the  partition  with  it. 


FISH  WIRE  AND  DRILL 
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Steps  Turn  off  Cellar  Light 

The  accompanying  drawing  shows  a 
way  to  prevent  the  waste  of  current  by 
leaving  the  basement  light  burning.  Two 
steps  near  top  of  the  stairs  are  hinged  at 
the  backs  and  capable  of  moving  up  and 
down  about  one  inch  at  the  outer  edge. 
Hung  above  them  near  the  side  wall  is 
a  pull  chain  socket  switch  which  is  con- 
nected   to    control    the    basement    light. 


ator's  weight  is  removed.  Two  pieces 
of  an  old  clock  main  spring  will  do  for 
this. — James  P.  Lewis. 


Electrical  Rat  Trap 

The  latest  of  the  many  forms  of  rat 
traps  to  have  been  devised  is  one  con- 
structed by  Millis  Knickerbocker  of  New 
Lenox,  111.  A  wooden  box  with  an  in- 
cline cover  is  placed  beside  a  deep  tin 
can  with  perpendicular  sides.  At  the 
end  of  the  cover  is  a  hinged  platform 
held  in  place  over  the  can  by  springs. 
This  platform  is  connected  by  a  copper 
wire  with  one  side  of  the  primary  cir- 
cuit of  an  induction  coil,  and  two  dry 
batteries  are  located  inside  the  box.  A 
small  hook  to  which  bait  is  fastened  i- 
attached  in  front  of  the  platform.  The 
only  way  in  which  the  rat  can  get  to  the 
attractive  morsel  is  by  way  of  running 
up  the  incline  cover  and  onto  the  plat- 
form, which  is  immediately  pressed  down- 
ward by  the  weight  of  the  rodent's  body. 
The  downward  move  of  the  platform 
to  the  shelf  under  it,  to  which  the  other 
side  of  the  primary  circuit  is  attached, 
causes  the  primary  circuit  connection  to 


STAIR   STEP  SWITCH 


Two  eyes  are  screwed  into  the  outer 
corners  of  hinged  steps  and  connected 
by  stout  strings  to  the  two  "pulls"  of  the 
switch.  Then  on  going  down  stairs  the 
upper  hinged  step  is  first  pressed  down 
but  does  not  operate  the  switch  as  it 
is  already  in  "oft"  position.  On  step- 
ping on  the  lower  hinged  step,  however, 
the  "on"  position  of  switch  is  pulled 
out,  thus  turning  on  the  light.  On  com- 
ing up  the  operation  is  reversed. 

While  the  drawing  shows  two  adjoin- 
ing steps  hinged  there  should  be  one 
solid  one  between,  otherwise  at  the  in- 
stant of  stepping  from  one  to  the  other 
the  weight  will  be  partly  on  both,  thus 
breaking  the  strings  or  straining  the  pull 
switch. 

Two  small  spring*  strips  serfe  to  lift 
the  weight  of  the  steps  aider  the  oper- 


RAT  TRAP 

be  closed.     The  electrical  current  which 
i-  suddenly  developed  by  the  secondary 
winding  is  then  sent  into  a  pair  o  ' 
per  w  ire  windings  on  the  platform, 
gives  the  rat   a   severe  shock  ami  hurls 
it   into  the  tin  can.   from  which  t 
can  escape.     The  platform  springs  hack 
into  place  just  a-  S00I1  a-  ilk  I 


Elementary  Ele&ricity  for  Practical  Workers 

By  W.  T.  RYAN 

This  important  series  of  articles,  after  a  brief  historical  introduction  and  statement  of 
elementary  laws  and  principles,  will  be  devoted  to  industrial  uses  of  electricity  and  extend  to 
such  subjects  as  calculation  of  wiring,  discussion  of  circuits,  handling  of  dynamos,  motors, 
storage  batteries,  arc  lamps,  wireless  apparatus,  etc.  The  author,  who  is  Assistant  Professor 
of  Electrical  Engineering,  of  the  College  of  Engineering,  University  of  Minnesota,  will  handle 
this  subject  in  a  manner  to  be  of  the  most  benefit  to  the  practical  electrical  worker.  In  fact, 
it  will  be  a  "Plain  English"  series  with  mathematics,  where  used,  of  the  very  simplest  kind. — 
Editorial  Note. 

Chapter  I  —  Historical  Sketch 

Since  it  is  a  matter  of  experience  that 
nothing  will  fix  a  fundamental  principle 
better  than  rediscovering  it  in  its  own 
environment,  and  since  every  engineer 
should  know  something  about  the  history 
and  romance  of  his  profession,  the  writer 
proposes  to  take  up  at  the  outset,  very 
briefly,  the  history  of  the  development  of 
electrical  engineering.  Most  of  the  fun- 
damental magnetic  and  electrical  princi- 
ples were  discovered  quite  by  accident, 
by  men  who  were  groping  about  in  the 
dark  for  an  invisible  something  just  as 
many  men  are  doing  to-day. 

A  study  of  the  history  of  electrical  en- 
gineering shows  that  it  may  be  divided 
roughly  into  three  periods :  ( 1 )  The  pe- 
riod of  mystery,  from  the  beginning  up 
to  1600;  (2)  The  period  of  scientific  in- 
vestigation and  preparation,  from  1600 
until  about  1873;  (3)  The  commercial 
epoch  from  1873  to  the  present  time. 

PERIOD  OF  MYSTERY — B.   C.  TO   1600 

This  period  has  been  so  named  by  Pro- 
fessor Norris  of  Cornell  University  be- 
cause of  the  attitude  of  the  people  to- 
ward the  few  known  phenomena  at  this 
time. 

The  Chinese  are  said  to  have  made  use 
of  the  permanent  magnet  as  a  compass 
several  thousand  years  B.  C-,  and  the 
Greeks  are  supposed  to  have  used  the 
loadstone  at  the  siege  of  Troy  about 
1000  B.  C.  The  first  authentic  knowl- 
edge we  have,  however,  of  the  use  of  the 
compass  is  by  Dutch  mariners  about  1100 


A.  D.  In  1576  the  ^'dip"  of  the  com- 
pass needle  was  discovered  by  a  compass 
maker  who  found  it  necessary  to  weight 
down  the  south  seeking  pole. 

Knowledge  of  static  electricity  dates 
back  before  the  Christian  era.  Early 
Greek  and  Latin  writers  described  the 
property  which  amber  possesses,  when 
rubbed,  of  attracting  and  repelling  light 
bodies.  The  wOrd  "electricity,"  invent- 
ed by  Gilbert,  is  derived  from  the  Greek 
word  meaning  amber. 

The  only  practical  use  made  of  either 
electricity  or  magnetism  up  to  the  end  of 
this  period  was  the  mariners'  compass. 
The  relation  of  electricity  and  magnet- 
ism was  not  even  suspected. 

PERIOD  OF  SCIENTIFIC  INVESTIGATION  AND 
PREPARATION 1600-1873 

In  1600  Dr.  William  Gilbert,  advisory 
physician  to  Queen  Elizabeth,  published 
his  chief  work,  "de  Magnete,"  containing 
the  results  of  his  laborious  and  expensive 
research.  He  collected  and  absorbed  the 
knowledge  of  his  time,  corrected  and 
verified  numerous  hypotheses,  disproved 
a  number  of  fallacies  and  put  the  study 
of  electricity  and  magnetism  on  a  sound 
scientific  basis. 

An  epoch  was  made  in  the  science  of 
electrical  engineering  by  Stephen  Gray 
who  rediscovered  that  certain  bodies 
had  the  power  of  conducting  electricity 
and  that  others  had  not.  He  divided  ma- 
terials into  the  two  great  classes — con- 
ductors and  non-conductors. 
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The  Leyden  jar  was  invented  by  a 
monk  named  Kleist  in  1745.  It  was 
called  a  Leyden  jar  because  of  the  fact 
that  it  was  invented  and  tried  in  Leyden. 

In  1752  Benjamin  Franklin  demon- 
strated that  lightning  and  electricity  are 
one  and  the  same  thing  by  means  of  his 
famous  kite  experiment. 

In  1767  in  a  paper  read,  probably  at 
Paris,  Sulzer  added  in  a  footnote  the  fol- 
lowing remarkable  passage : 

"If  two  pieces  of  metal,  the  one  of 
lead  and  the  other  of  silver,  be  joined  to- 
gether in  such  a  way  that  their  respective 
edges  may  form  but  one  plane,  and  if 
they  be  thus  placed  on  the  tongue,  a 
taste  will  be  perceived  quite  similar  to 
that  of  vitriol  of  iron;  nevertheless,  if 
either  of  these  pieces  of  metal  be  sepa- 
rately applied  no  vestige  of  such  a  taste 
is  left.  It  is  not  probable  that  by  the 
junction  of  these  two  metals  any  solution 
of  either  occurs,  or  that  the  dissolved 
particles  insinuate  themselves  into  the 
tongue.  It  must,  therefore,  be  concluded 
that  the  junction  of  these  two  metals 
causes  in  one  or  the  other,  or  in  both,  a 
vibration  of  their  particles,  and  that  this 
vibration  necessarily  affects  the  nerves 
of  the  tongue  and  produces  the  taste 
mentioned." 

It  was  probably  between  1760  and 
1790  that  Dr.  Luigi  Galvani  first  made, 
the  discoveries  which  have  made  him  cel- 
ebrated. He  was  struck  by  the  muscular 
contraction  of  the  frog  when  its  bare 
muscles  were  touched  by  two  metals  in 
contact  at  the  ends  away  from  the  frog. 
He  tried  to  account  for  his  observations 
by  assuming  that  the  nerves  of  the  ani- 
mal body  formed  a  kind  of  Leyden  jar, 
which  was  discharged  by  the  metals 
whenever  they  were  brought  in  contact. 

Professor  Alessandro  Yolta  at  first 
agreed  with  Galvani.  but  his  own  experi- 
ments soon  led  him  to  change  his  opinion. 
Yolta  explained  the  action  of  the  frog  as 
due  to  the  metals  in  contact  with  the 
frog's  muscles  generating  electricity 
whenever  their  outer  ends  wore  broughl 
in  contact. 


Sir  Humphry  Davy  of  England  in 
1802  with  the  aid  of  a  large  number  of 
voltaic  cells  heated  a  platinum  wire  to  a 
white  heat  and  produced  an  arc  between 
carbon  points.  The  invention  of  the 
electric  light  indicated  very  forcibly  the 
practical  possibilities  of  the  then  rapidly 
developing  science.  In  1S07  Davy  also 
produced  chemical  decomposition  by 
means  of  electric  currents. 

In  1820  Professor  Hans  Christian 
Oersted  of  Copenhagen  accidentally  dis- 
covered that  a  magnetic  needle  or  com- 
pass could  be  deflected  by  a  galvanic  (or 
voltaic)  current  of  electricity,  the  com- 
pass needle  tending  to  place  itself  at 
right  angles  to  the  conductor  in  a  definite 
direction.  The  experiment  illustrates  the 
electro-magnetic  effect  between  a  current 
and  a  magnet  and  was  the  first  proof 
that  electricity  and  magnetism  are  related 
to  each  other. 

Note  at  this  point  that  experimenters 
had  currents  of  electricity  at  their  dis- 
posal in  1800.  Therefore  it  was  20  years 
before  some  one  accidentally  brought  a 
compass  near  a  wire  carrying  current  and 
noted  the  effect  on  the  compass 

One  week  after  Professor  Oersted's 
discovery,  Andre  Marie  Ampere  of  Ly- 
ons, France,  discovered  that  two  parallel 
conductors  carrying  a  current  mutually 
attract  or  repel  one  another,  attracting 
when  the  currents  are  in  the  same  direc- 
tion and  repelling  when  in  tb 
direction. 

In  the  same  year  both  Davy  and  Dom- 
inique-Francois Arago  of  Pari-   .!:- 
ered  that  magnetism  could  be  produced 
in  iron  and  steel  by  electric  currents. 

In  1825  Arago  performed  his  well 
known  experiment  in  which  a  metal  disk 
was  revolved  before  a  magnet.  He 
found  that  the  magnet  tended  to  follow 
the  disk. 

In  1826  the  law   of  the  electric  circuit 
was  discovered  by  Dr.  Ohm  by  i 
that  the  effect  o\  the  current  from 
tery  varied  a-  the  resistance  of  th< 
Ctlit,  and  also  thai  when  the  same  r< 
ance  was  used  that  the  effect  vari< 
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the  number  of  cells  in  series ;  that  is, 
with  the  voltage. 

Michael  Faraday  of  London  (a  green 
boy  who  was  picked  up  by  Davy  and 
who  was  later  hindered  considerably  in 
his  work  because  of  the  jealousy  of 
Davy's  wife)  became  very  much  inter- 
ested in  what  was  going  on  in  Davy's  lab- 
oratory and  in  1831,  after  five  years 
spent  in  experiments  to  prove  it,  an- 
nounced his  discovery  of  the  electro- 
magnetic induction  of  currents.  His 
first  experiments  related  to  the  produc- 
tion of  currents  in  a  coil  by  means  of 
currents  stopped  or  started  in  a  neigh- 
boring coil ;  hence  the  prototype  of  the 
modern  transformer.  His  next  step  was 
to  rotate  coils  of  wire  in  strong  magnetic 
fields,  thus  producing  the  prototype  of 
the  modern  dynamo. 

In  1833  Faraday  discovered  and  stated 
the  laws  of  electrolysis. 

In  1834  Gauss  and  Humboldt  organ- 
ized the  German  Magnetic  Union  and  be- 
gan observations  for  the  purpose  of  in- 
vestigating the  course  of  terrestial  mag- 
netism and  its  changes.  It  may  be  of 
interest  at  this  point  to  note  that  now 
some  people  believe  that  the  earth  is  an 
electro-magnet  instead  of  a  magnet,  and 
that  our  terrestial  magnetism  is  caused 
by  currents  of  electricity  flowing  around 
the  earth  from  east  to  west,  the  cause  of 
these  currents  being  the  sun. 

In  1836  Daniell  invented  the  two  fluid 
primary  cells  which  bear  his  name. 

In  about  1837  Professor  S.  F.  B. 
Morse  of  Massachusetts  introduced  the 
telegraph,  in  which  the  attraction  of  an 
armature  produced  dots  and  dashes  on 
a  moving  slip  of  paper. 

In  1830  Maritz  Herrman  Jacobi  con- 
structed an  electric  motor  which  he  used 
to  propel  a  small  boat  on  the  river  Ne'va. 
The  source  of  power  was  primary  bat- 
teries. 

In  1845  Wheatstone  and  Cooke  patent- 
ed the  use  of  electro-magnets  instead  of 
permanent  magnets  for  dynamo  electric 
machines. 

In  1845  Faraday  found  that  a  polar- 


ized ray  of  light  is  affected  by  a  magnet, 
thus  establishing  experimentally  the  elec- 
tro-magnetic character  of  light,  and  as  he 
expressed  it,  that  magnetic  force  and 
light  have  relation  to  each  other. 

In  1848  Jacob  Brett  suggested  the 
principle  of  the  self  exciting  dynamo. 

In  1851  Faraday  discussed  and  defined 
lines  of  magnetic  force;  also  expressed 
the  opinion  that  the  term  "line  of  force" 
should  be  used  to  express  not  only  the 
direction  of  the  magnetic  force,  but  also 
the  quantity  (which  it  now  does). 

In  1856  C.  W.  Siemens  patented  the 
famous  shuttle  wound  armature  invented 
by  Werner  Siemens. 

The  modern  storage  battery  dates 
back  to  1860  when  Gaston  Plante  pro- 
duced spongy  lead  and  lead  oxide  sheets 
by  the  action  of  currents.  The  positive 
plates  in  many  of  the  storage  batteries 
now  made  are  of  the  Plante  type. 

In  1866  and  1867  the  first  self  exciting 
machines  were  built  by  Siemens  and 
Wheatstone.  Siemens  built  a  series  ma- 
chine and  Wheatstone  a  shunt  generator. 

In  1870  Gramme  produced  a  dynamo 
with  a  smooth  core  ring  armature  en- 
tirely and  uniformly  covered  with  wire 
connected  to  a  commutator  having  a 
large  number  of  commutator  bars.  This 
was  a  fairly  good  direct  current  ma- 
chine. 

COMMERCIAL  EPOCH 

About  this  time  capitalists  began  to  see 
the  possibilities  of  the  commercial  appli- 
cations of  electricity  and  the  science  be- 
gan developing  so  rapidly  that  it  is 
almost  impossible  to  follow  it.  Just  a 
very  brief  synopsis  of  the  important  dis- 
coveries and  inventions  since  1873  will 
however  be  given. 

The  principle  of  transmitting  power 
from  one  dynamo  to  another  used  as  a 
motor  was  exhibited  at  the  Vienna  Ex- 
position by  Fontaine  and  Brequet  in 
1873.  This  exhibit  marked  the  begin- 
ning of  the  commercial  use  of  electricity. 

In  1873  Wilde  devised  a  practical 
type  of  separately  excited  alternating 
current   dynamo. 
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In  1873  Professor  Henry  Rowland 
discovered  the  law  of  the  magnetic  cir- 
cuit and  made  some  discoveries  regard- 
ing permeability. 

In  1876  Professor  Alexander  Graham 
Bell  invented  the  telephone.  His  crude 
form  of  telephone  contained  the  funda- 
mental principles  of  the  present  receiver. 
He  exhibited  it  at  the  Centennial  Expo- 
sition. 

In  1878  Charles"  F.  Brush  introduced 
his  open  coil  constant  current  dynamo 
for  use  on  series  arc  lamp  systems. 

In  1879  Thomas  A.  Edison  placed  the 
incandescent  lamp  on  a  commercial  basis, 
having  produced  a  durable  carbon  fila- 
ment operating  in  a  vacuum. 

In  1880  Thompson  and  Houston  in- 
troduced their  arc  lighting  dynamo. 

Stephen  D.  Field  and  Thomas  A.  Edi- 
son constructed  an  electric  locomotive 
and  exhibited  it  in  1883.  About  this  time 
Frank  J.  Sprague,  then  a  midshipman  in 
the  United  States  navy,  became  very 
much  interested  in  electric  railway  work. 
He  is  one  of  the  most  prominent  of  the 
pioneers  in  the  movement. 

In  1880  Nikola  Tesla  patented  the  in- 
duction motor.  The  patents  were  ac- 
quired by  the  Westinghouse  company. 
Alternating  current  distribution  at  2,000 
volts  came  into  use  about  this  time. 

In  1890  a  transmission  plant  was  in- 
stalled at  Telluride,  Colorado,  employing 
Westinghouse  single  phase  alternators 
of  100  horsepower,  the  largest  then 
made.    The  potential  was  3,000  volts. 

In  1895  X-rays  or  Roentgen  rays  were 
discovered,  also  many  electro-chemical 
discoveries ;  also  the  beginning  of  exten- 
sive hydro-electric  developments  utilizing 
high  tension,  polyphase  alternating  cur- 
rent for  transmission. 

In  1900  a  25,000  volt,  three  phase 
transmission  line  was  run  from  Apple 
River,  Wisconsin,  to  St.  Paul,  Minne- 
sota. Part  of  the  line  was  of  paper  and 
rubber    insulated    cable,    under    ground. 


In  1901  the  Cooper-Hewitt  mercury 
vapor  lamp  and  the  alternating  current 
rectifier  were  brought  out. 

In  1902  the  first  wireless  message  was 
sent  across  the  ocean. 

In  1903  the  Nernst  lamp  appeared. 
(Also  marks  the  advent  of  Wright 
Brothers'  flying  machine.) 

In  1904  the  International  Electrical 
Congress  was  held  at  St.  Louis.  In  1905, 
the  tantalum  and  other  high  efficiency 
lamps  were  introduced.  In  1906,  the 
New  York  Central  direct  current 
electric  locomotives  were  put  into 
regular  service.  In  1907,  tungsten 
incandescent  lamps  were  in  general 
use ;  also  New  York,  New  Haven  and 
Hartford  alternating  current  single 
phase  locomotives  were  placed  in  service. 
Flaming  and  magnetite  arc  lamps  were 
produced.  In  1908,  the  Great  Northern 
three  phase  electric  locomotives  were 
placed  in  service  in  the  Cascade  tunnel. 
In  1909,  wireless  telephony  becann 
cessful  for  some  distance.  In  1910.  the 
Pennsylvania  direct  current  locomoii 
with  side  rods  and  with  the  motors 
mounted  on  a  deck  were  used.  In  1911, 
wire  type  tungsten  and  incandescent 
lamps,  giving  20  candlepower  for  25 
watts  were  produced,  creating  a  new  era 
in  the  electric  lighting  industry. 

In  1912,  at  least  ten  110,000  volt 
transmission  lines  were  in  successful 
operation,  and  both  the  Westinghouse 
company  and  the  General  Electric  com- 
pany announced  their  successful  con- 
struction of  60  cycle,  500,000  volt  trans- 
formers. One  of  the  above  companies  is 
building  a  1,000.000  volt  transformer. 
The  Allis-Chalmers  Company,  <>i  Mil 
waukee,  Wisconsin,  is  building  trans- 
formers for  the  Nevada-California  Pom 
er  Company's  150.000  volt  transmission 
line.  The  transformers  are  rated  at 
87,000  volts  and  three  o\  them  are  I 
connected  in  star  to  give  a  line  pressure 
of    }?0.000  volts. 
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The  Usherless  Theater 

By  THERQN  P.  FOOTE 


Ushering  is  an  expense  every  tlieater 
manager  would  like  to  avoid.  But  it  has 
always  been  assumed,  and  perhaps 
rightly,  that  the  theater  patron  is  not 
competent  to  find  his  own  seat  even 
when  the  section,  row  and  seat  numbers 
are  plainly  written  on  the  cardboard 
stub  which  is  torn  from  his  ticket  and 
handed  to  him  as  he  enters  the  door.  In- 
deed, scarcely  anyone  is  prepared  to  take 
the  initiative  in  this  matter  and  we  all 
invariably  wait  until  the  usher  has  shown 
us  clear  to  the  right  row,  and  then,  even, 
if  he  fails  to  turn  down  the  seat  itself 
we  are  more  or  less  "up  in  the  air*'  and 
are  apt  to  ask  several  excited  questions 
before  we  finally  are  placed. 

All  this  is  largely  a  matter  of  edu- 
cation. We  have  been  taught  by  the 
theaters  that  in  this  one  place,  at  least, 
we  are  not  capable  of  looking  for,  our- 
selves, and  we  have  grown  to  believe  it. 

But  now  that  there  are  automatic 
photographing  machines,  automatic  res- 
taurants, automatic  telephones  and  auto- 
matic this,  that  and  the  other,  perhaps 
people  have  arrived  at  a  state  which 
would  permit  them  to  take  readily  to  an 
automatic,  or  rather  an  usherless,  seating 
arrangement  in  a  theater  and  one  is  here 
presented  which  would  work  if  patrons 
would  become  familiar  with  it  and  ''keep 
their  heads."  A  wiring  system  for  this 
purpose,  although  a  considerable  expense 
when  the  theater  is  built,  would,  by  sav- 
ing usher  service,  be  able  to  pay  for 
itself. 

Cables  of  wires  are  laid  from  each 
row  of  seats  on  the  main  floor  and  bal- 
conies back  to  a  booth  under  the  vesti- 
bule. Directly  over  this  booth  in  the 
main  vestibule  is  a  switchboard  laid  flat 
in  the  form  of  a  table,  the  sides  being  all 
boarded  in  to  enclose  switches  and  wires 
running  to  the  booth  below. 

To  illustrate  the  operation  of  the 
equipment  suppose  a  party  of  three  to 


enter.  The  ticket  taker  at  the  door 
calls  out  as  he  tears  off  the  seat  stubs,' 
"Right  aisle — parquet — C  101-2  and  3." 
The  man  at  the  switchboard,  which  is 
near  the  ticket  taker,  presses  buttons 
corresponding  to  the.  seats  called  for. 
The  persons  pass  down  the  right  aisle 
until  they  reach  a  row  of  seats  at  the 
end  of  which  is  a  small  illuminated  box 
having  glass  faces  on  which  is  the  letter 
"C."  If  this  row-letter-box  is  on  the 
right  of  the  aisle  thev  give  attention  to 
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ELECTRICAL   CONNECTIONS   FOR   ONE   ROW   OF 

SEATS 

the  right  hand  row  of  seats.  If  the  left 
hand  row-letter-box  is  illuminated  they 
seek  seats  in  the  row  at  the  left  of  the 
aisle.  Passing  along  the  row  they  come 
to  seats  on  the  backs  of  which  small 
Jamps  are  burning.  Upon  sitting  down 
these  lamps  go  out  as  does  also  the  row- 
letter-box  lamp.  The  man  at  the  switch- 
board has  nothing  to  do  with  turning 
out  the  lamps — this  is  done  by  the  turn- 
ing down  of  the  seats — he  merely  turns 
on  the  lights  for  each  seat  called.  In 
large  theaters  when  the  rush  is  on  two 
men  might  preside  at  the  switchboard 
or  even  three  and  still  there  would  be  a 
saving  of  a  dozen  or  fifteen  ushers. 
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Seats  can  be  provided  such  that  elec- 
trical connections  can  be  made  at  a  bolt 
from  each  of  the  two  legs  under  the 
floor.  The  embedded  lamp  on  the  back 
of  the  seat  is  wired  in  series  with  the 
seat  switch  so  that  the  lamp  burns  when 
the  seat  fs  up  and  the  operator  at  the 
switchboard  has  turned  the  proper 
switch  but  goes  out  when  the  seat  is 
down. 

Referring  to  the  diagram,  the  light  cir- 
cuit enters  the  underground  booth  and 
passes  through  a  step-down  transformer. 
One  side  of  the  low  voltage  line  con- 
nects in  common  one  side  of  every  seat 
in  the  house.  The  other  low  voltage 
wire  is  common  to  one  side  of  every 
magnet  in  the  controlling  apparatus  of 
the  row-letter-box  lights.  From  the  re- 
maining side  of  each  seat  a  wire  is  run 
to  the  switch  on  the  switchboard  corre- 
sponding to  the  seat  number. 

Suppose  there  are  sixteen  seats  in  the 
first  row ;  three  on  the  left  of  the  left 
aisle,  three  on  the  right  of  the  right  aisle 
and  ten  between  the  two  aisles.  Four 
row-letter-boxes  will  be  needed,  two  in 
each  aisle.  Divide  the  switches  corre- 
sponding to  the  ten  seats  which  are  be- 
tween the  two  aisles  into  two  sets,  five  in 
each  set,  and  place  a  common  contact  or 
busbar  under  each  set  thus  making  four 
busbars  needed  for  each  row.  Each  bus- 
bar is  connected  with  a  magnet  in  the 
booth  below.  The  armatures  under  the 
magnets  control  the  row-letter-box  lights. 
From  the  top  contact  of  the  armature 
under  the  magnet  which  is  connected 
from  the  busbar  corresponding  with  the 
three  seats  on  the  left  of  the  left  aisle 
runs  a  wire  connecting  the  remaining 
side  of  the  row-letter-box  light  on  the 
left  of  the  left  aisle.  When  a  switch,  cor- 
responding to  a  seat  on  the  left  of  the 
left  aisle  in  the  first  row  is  pressed  cur- 


rent passes  from  one  side  of  the  trans- 
former through  the  seat  switch  (if  the 
seat  is  up)  and  lamp  on  the  back  of  the 
seat,  back  through  the  switch  which  was 
pressed  on  the  switchboard  through  the 
busbar  and  through  the  "magnet  which 
controls  the  row-letter-box  on  the  left  of 
the  left  aisle  back  to  the  transformer. 

The  current  passing  through  the  mag- 
net draws  the  armature  to  the  top  con- 
tact and  current  then  passes  from  one 
side  of  the  transformer  through  the 
armature  and  top  contact  to  the  light  in 
the  row-letter-box  and  then  back  to  the 
transformer. 

As  soon  as  the  seat  is  pushed  down 
the  first  circuit  is  broken,  putting  out 
the  light  on  the  back  of  the  seat  and 
cutting  off  current  entering  the  magnet, 
which  drops  its  armature  and  breaks  the 
row-letter-box  light. 

Should  more  than  one  seat  switch  be 
pushed  down,  all  seats  corresponding  to 
switches  must  be  down  to  cut  out  the 
circuit  from  the  magnet  which  releases 
the  light  in  the  row-letter-box. 

On  the  main  switchboard  miniature 
lights,  preferably  red,  may  be  embedded, 
occupying  the  positions  of  the  row-letter- 
boxes. One  side  of  these  lights  may 
connect  to  the  transformer  and  with  the 
lower  contact  of  the  armature  which 
works  from  the  magnet  in  control  of  the 
corresponding  row-letter-box  light.  Then 
on  the  switchboard,  all  red  lights  being 
on,  when  a  switch  button  is  pushed  the 
light  on  the  back  of  the  seat  correspond- 
ing to  the  button  goes  on,  the  light  in 
the  row-letter-box  situated  nearest  the 
seat  goes  on  and  the  red  light  on  the 
switchboard  goes  out.  As  soon  as  the 
seat  is  pushed  down,  the  seat  lighl  goes 
out,  the  row-letter-box  light  goes  out 
and  the  red  light  corresponding  to  the 
row-letter-box  goes  on. 
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Simple  Telephone  System 

The  following  is  a  description  of  a  sim- 
ple and  cheap  telephone  system,  which 
will  operate  successfully  up  to  a  distance 
of  one  mile.  Its  use  will  be  convenient 
between  house  and  garage,  house  and 
shop  or  for  similar  short  distances. 

In  the  diagram,  (S)  represents  a  three 
point  wooden  base  switch,  (B)  a  door 
bell,  (T)  a  pocket  telephone  receiver, 
and  (C)  one  or  two  cells  of  battery.  The 
diagram  represents  a  complete  set  of  in- 
struments such  as  are  required  at  each 
Line 


-  Ground 

CONNECTIONS    Fo'k    SIMPLE  TELEPHONE  SYSTEM 

•  station.  The  system  requires  but  a  single 
line  wire,  the  gas  or  water  pipe  being 
used  as  the  ground  return. 

The  normal  position  for  the  switch  is 
on  point  (1).  To  call  up,  move  switch  to 
point  (2),  letting  it  stay  there  a  short 
time.  Then  move  it  to  point  (3),  and 
take  up  the  telephone  receiver.  While 
the  switch  is  on  point  (2)  the  bell  of  the 
party  called  is  ringing.  To  answer,  the 
party  called  moves  his  switch  to  point 
( 3 )  thus  completing  the  talking  circuit. 
When  'through  talking  both  switches 
must  be  returned  to  point  (1).  The  tele- 
phone receiver  is  used  both  to  talk  into 
and  for  listening.  This  may  readily  be 
accomplished  by  placing  it  in  front  of  the 
mouth  to  talk,  and  moving  it  to  the  ear 
to  hear  the  reply. 

This  system  may  be  extended  to  three 
or  more  stations  by  using  a  definite  num- 
ber of  rings  for  the  call  of  each  station. 
The  number  of  cells  of  battery  required 


depends  upon  the  length  of  the  line. 
Two  cells  will  generally  be  sufficient. 
The  total  cost  of  apparatus  for  one  sta- 
tion, without  the  battery  is  about  one 
dollar. — I.  W.  Bacon. 


Converting  Gas  Fixtures  to  Electric 

Some  time  ago  the  gas  works  in  this 
village  went  out  of  business  and  the  users 
of  gas  permanently  abandoned  the  use 
of  the  system  and  adopted  electricity  for 
lighting  purposes. 

As  a  wiring  contractor,  I  have  very 
often  talked  with  customers  who  said, 
"Why  can't  I  use  my  old  gas  chande- 
liers?" They  argued  that  their  gas  fix- 
tures were  in  perfectly  good  condition 
and  thought  they  could  be  used  just  as 
well  for  electricity  as  for  gas. 

As  a  consequence,  I  have  sometimes 
wired  these  gas  fixtures  and  the  result 
has  always  been  satisfactory. 

The  accompanying  illustration  shows 
one  I  fixed  recently  and  a  glance  is  con- 
vincing of  the  practicability  of  it.  I 
drilled  holes  in  the  pipe  for  the  entrance 
and  outlet  of  the  wires :  added  an  in- 
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GAS  FIXTURE  CONVERTED  TO  ELECTRIC 

sulating  joint;  put  one-eighth  inch  sock- 
ets on  the  same  nipples  the  gas  burners 
were  on ;  pushed  in  the  fixture  wires ; 
connected  them  precisely  as  if  it  were 
an  electric  fixture  direct  from  the  shop; 
assembled,  and  the  thing  was  done,  ready 
to  pass  inspection. — M.   S.   Loke. 
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Control  for  Steam  Heating  System 

In  houses  heated  by  individual  steam 
heaters  the  temperature  of  the  buildings 
is  quite  low  about  six  or  seven  o'clock 
in  the  morning  of  a  winter's  day,  and 
some  little  time  must  elapse  after  the 
drafts  are  turned  on  before  the  pipes 
and  radiators  become  filled  with  steam. 

Persons  of  an  electrical  or  mechanical 
turn  of  mind  need  have  no  more  dis- 
comfort on  this  account.     The  arrange- 


the  drafts  which  are  moved  by  the  weight 
of  the  ball  (VV).  The  door  opener  should 
be  released  about  45  minutes  before  ris- 
ing time. 

The  wiring  diagram  shows  the 
method  of  connection,  two  or  three  dry 
cells  being  used  to  actuate  the  door 
opener. 

This  arrangement  can  be  applied 
to  any  type  of  heater.  The  writer 
has  had  it  in  use  for  some  time  with 
considerable  satisfaction. — A.  B.  Cole. 


CONTROL  ARRANGEMENT  FOR  HEATING  SYSTEM 

ment  shown  in  the  drawing  will  turn 
on  the  drafts  and  insure  a  warm  house 
when  the  occupant  is  ready  to  get  out 
of  bed. 

The  device  consists  of  an  electric  door 
opener  (D),  such  as  is  used  in  apart- 
ment buildings  for  opening  the  main  en- 
trance door.  This  is  secured  to  a  beam 
or  to  the  cellar  ceiling  near  the  heater. 
A  strip  of  heavy  metal  (S)  is  bent  in 
the  form  of  a  hook  and  this  engages 
the  movable  member  of  the  door  opener. 
A  length  of  picture  wire  is  fastened  to 
the  end  of  the  hook  and  passes  over  a 
pulley  (P),  connecting  to  the  arm  (A), 
which  controls  the  movements  of  the 
drafts. 

At  night  the  hook  (S)  is  drawn  over 
and  engages  the  door  opener,  thereby 
lifting  the  back  draft  and  closing  the  one 
in  front  of  the  heater. 

When  the  alarm  clock  rings  in  the 
morning  it  is  merely  necessary  to  press  a 
button  located  near  the  bed,  after  turning 
off  the  alarm  clock,  and  the  door  opener 
releases  the  hook,  which  in  turn  operates 


The  Tree  System 

In  the  early  days  of  electric  lighting, 
the  "tree"  system  was  the  common 
method  upon  which  electric  wiring  and 
distribution  were  carried  out.  In  the  tree 
system,  branch  circuits  are  tapped  from 
the  trunk  mains,  and  small  branches  are 
tapped  from  the  main  branches,  hence 
the  name  "tree"  system. 

Nowadays,  a  branch  is  known  techni- 
cally as  that  portion  of  the  circuit  where 
the  section  of  the  conductor  is  reduced. 
Hence,  if  a  conductor  is  reduced  in  a 
straight  run,  the  reduced  portion  is  a 
branch,  just  as  much  as  if  it  had  been 
tapped  or  branched  off  the  trunk  main. 
A  tapping,  however,  is  not  technically  a 
branch  if  the  size  of  conductor  is  the 
same  as  that  from  which  it  is  tapped  ;  the 
reason  for  this  distinction  being  that,  ac- 
cording to  modern  wiring  rule-,  every 
"branch"  must  be  protected  by  a  fuse. 
The  "tree"  system  is  still  used  for  the 
distributing  networks  of  public  supply 
systems,  also  for  collieries,  exhibitions, 
and  scattered  installations  of  a  like  char- 
acter, but  is  practically  obsolete  for  in- 
terior wiring.  The  objections  to  t' 
tem  are:  That  the  pressure  on  the  lamps 
is  not  uniform  ;  that,  \\  ith  a  van  ing  num- 
ber of  lamps  in  circuit,  the  pressure  can- 
not be  maintained  even  approximately 
constant  at  the  lamp  terminals:  thai  a 
fault  on  the  system  is  difficult  to  localize, 
and  that  a  short  circuit  on  a  branch  may 
cause  a  main  fuse  to  blow."  Frank 
Broadben  r. 
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Boxing  and  Connecting  Dry  Cells 

It  is  sometimes  desired  to  place  dry 
cells  in  a  battery  box  and  in  many  in- 
stances when  this  is  done  the  cells  are 
not  properly  arranged  and  are  also 
crowded  too  tightly  against  one  another, 
says  Telephony. 

In  the  diagram  (A)  shows  the  right 
and  (B)  the  wrong  way  of  placing  cells 
when  connecting  them  in  series  in  the 
box.  As  placed  in  (B),  the  binding  post 
on  the"  zinc  of  one  cell  comes  in  contact 
with   the   neighboring   cell/    If   through 

SLOW  AND  TEDIOUS  WINDING  OPERATIONS  HITHERTO  PERFORMED  BY   HAND  MAY        \ 
BE  PERFORMED  IN  A  FRACTION  OF  THE  TIME  BY  THE 
MACHINE  SHOWN  IN  THE  CENTER 


Coil  Winder 

In  shops  where  coils  are  wound  for 
armatures,  fields,  heating  elements  and 
the  like,  the  work  must  be  done  by  hand. 
- — a  slow  process — or  else  special  ma- 
chines must  be  constructed  to  fit  each 
particular  class  of  work.  An  almost  hu- 
man machine  that  will  wind  wires  on  al- 
most any  electrical  device  manufactured, 
as  represented  by  the  International  wind- 
er, will  immediately  interest  any  one  hav- 
ing this  class  of  work  to  do.  There  is  all 
the    difference    in    the    world    behYeen 


winding  a  drum  armature  and  a  ring  ar- 
mature. Yet  so  flexible  is  the  machine 
that  in  a  few  moments  it  may  be  ad- 
justed to  do  either.  In  addition  it  winds 
solenoid  coils,  transformer  fields  and  in- 
duction coils ;  even  more,  it  embodies  an 
adjustable  coil  form,  a  very  simple  de- 
vice which,  attached  to  the  winder,  actu- 
ally forms  up  the  coils,  after  they  are 
wound,  to  any  desired  shape. 

The  work  when  done  is  neater  and 
■more  accurate  than  hand  work  and  in 
many  cases  it  can  be  accomplished  in 
one-tenth  the  time.  A  small  motor  of 
one-eighth  horsepower  suffices  to  oper- 
ate the  machine. 


jarring  or  jostling  the  paper  jacket  of 
the  latter  cell  is  worn  through  at  the 
point  of  contact,  this  cell  will  be  sub- 
jected to  a  dead  short  circuit  and  ruined. 
Short  circuits  are  much  less  likely  to  oc- 
cur if  the  cells  are  placed  with  the  posi- 
tive and  negative  terminals  out  of  line 
as  in  (A). 

Insulated  connectors  or  wires  should 
always  be  used  for  connecting  cells  to 
form  a  battery.  (D)  illustrates  a  con- 
dition which  often  exists  when  bare 
wires  are  used  for  this  purpose.  Initial- 
ly, as  shown  in  (C),  the  connecting  wire 
is  carefully  raised  above  the  zinc  can. 
However,  through  accident  the  wire  may 
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CONVENIENT  DRY  CELL  BOX 

be  depressed  until  it  touches  the  rim  of 
the  zinc,  in  which  case  the  cell  indicated 
is  short  circuited. 


initted  by  the  connecting  rod  to  the 
motor  base,  which  raises  the  motor  base 
and  throws  the  motor  forward,  thus 
loosening  the  belt  and  applying  the  brake. 
The  motor  can  then  run  free  or  be  shut 
off  with  a  switch  that  is  placed  in  a  con- 
venient place. 

In  the  general  arrangement  the  full 
lines  show  the  running  position  and  the 
dotted  lines  show  the  position  when  the 
pedal  is  pressed. 


Motor  and  Brake  Attachment  for 
Sewing  Machines 

The  following  is  a  description  of  an 
electric  motor  and  brake  attachment  for 
an  ordinary  sewing  machine.  The  ac- 
companying drawings 
show  the  details  and  gen- 
eral arrangement  of  this 
attachment. 

The  machine  can  be 
brought  to  an  instant 
step  by  simply  pressing 
on  the  foot  pedals,  which 
loosens  the  belt  and  ap- 
plies the  brake  simultane- 
ously. 

In  the  drawing  showing 
the  general   arrangement, 
the  small  motor   base   is 
fastened    to    the    wooden 
support    with     a    strong, 
wide,  brass,  spring  hinge. 
A  stop  is  placed  so  as  to 
prevent    the     base     from 
falling  too  low.     The  brake  is  screwed 
to  the  base  and  placed  so  as  to  clear  the 
balance  wheel  by  %  inch.     Screw  down 
the  motor  and  place  the  belt  in  position. 

The  old  connecting  rod  is  replaced 
by  a  longer  one  which  fastens  to  the 
motor  base  with  a  small  hinge.  See  de- 
tails. The  tension  hinge  may  be  used  if 
no  large  spring  hinge  takes  the  place  of  a 
plain  strap  hinge. 

Pressure  on  the  foot  pedal  is  trans- 


Colored  Lacquer  for  Lamp  Globes 
One  of  the  great  difficulties  that  has 
been  experienced  with  lamp  lacquer  in 
the  past  has  been  due  to  the  checking 
and  cracking  resulting  from  the  ex- 
pansion and  contraction  of  the  glass.  A 
new  lamp  lacquer  which  has  the  same 
coefficient  of  expansion  as  the  bulb  it- 
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SEWING   MACHINE   MOTOR   AND   BRAKE 

self,  thus  eliminating  this  very  di 
able  trouble,  has  been  put  upon  the  mar- 
ket under  the  name— Mazda  Weather- 
proof Lamp  Lacquer.  Another  special 
feature  of  this  product  is  the  fact  that 
the  colors  positively  will  not  fade. 

The  cost  of  applying  this  coloring  to 
the  lamp  is  reasonable  and  the  color 
effects  that  can  be  secured  arc  excellent. 
It  is  furnished  in  six  standard  colors; 
amber,    canary,     red,    blue,    green    and 


1374 


POPULAR   ELECTRICITY    MAGAZINE 


white.  These  colors  are  remarkably 
brilliant  and  any  number  of  tones  may 
be  procured  by  blending  the  different 
standard  colors. 


The  Mysterious  Skeleton 

A    mysterious    skeleton    that    dances 
everything    from   the    "Highland   Fling" 


DANCES  EVERYTHING   FROM  THE  HIGHLAND 
FLING  TO  THE  GRIZZLY  BEAP. 

to  the  "Grizzly  Bear"  was  the  unique  and 
clever  attraction  .which  drew  much  at- 
tention to  a  store  window  in  a  Pacific 
Coast  city. 

A  large  frame  was  covered  with  black 
cloth  and  against  this  was  hung  a  skele- 
ton made  of  cardboard,  fastened  together 
with  wire  at  all  the  joints.  Behind  the 
frame  was  the  mechanism  which  caused 
the  skeleton  to  dance  so  gleefully. 

The  skeleton  was  hung  on  a  long  spring 
wire  which  protruded  through  a  slot  in 
the   black   cloth  just   behind   the   head. 


This  slot  was  not  visible  from  the  front. 
From  the  top  of  the  spring  wire  was 
run  a  small  wire  to  a  wooden  wheel  be- 
low, which  was  about  eight  inches  in 
diameter.  The  wheel  was  turned  with 
a  belt  by  a  small  motor.  The  smaller 
picture  shows  the  construction  from  the 
rear. — H.  O.  Bunnell. 


The  Talking  Pumpkin 

The  illustration  shows  a  figure  which 
attracted  considerable  attention  at  a  re- 
cent electrical  exhibition.  It  consisted 
of  a  life-size  imitation  jack-o'-lantern 
mounted  on  three  large  glass  pillars  ce- 
mented at  either  end  to  brown  porcelain 
high  tension  insulators. 

At  specified  times  during  the  day  the 
pumpkin  would  break  the  silence  and  an- 
swer questions  and  crack  jokes  with  the 
mystified  spectators  who  invariably  gath- 
ered around  his  enclosure. 

The  secret  of  the  device  lay  in  an  es- 
pecially designed  dictaphone  placed  inside 
the  hollow  head  and  connected  to  a  dis- 
tant operator  by  concealed  wires.  Fine, 
tightly  drawn  conductors  passed  in  ver- 
tical lines  through  tiny  holes  in  the  insu- 
lators and  pillars  and  concealed  grooves 
in  the  table  legs  to  the  floor  below. 


THE  TALKING  PUMPKIN 


Electrical  Securities 

By  "CONTANGO" 
The  Balance  Sheet  and  What  It  Means  —  Assets 


In  studying  any  corporation  security 
the  balance  sheet  is  the  first  exhibit  to 
which  attention  should  be  given.  Briefly, 
the  balance  sheet  is  a  statement  which 
shows  the  financial  condition  of  a  given 
company  at  a  given  date,  usually  the  last 
day  of  the  particular  company's  fiscal 
year.  It  is  a  shoAving  of  assets  and  liabili- 
ties— in  other  words  a  statement  of  what 
the  company  owns  and  what  it  owes. 

Broadly  speaking  there  are  three  kinds 
of  assets  and  three  kinds  of  liabilities, 
usually  described  as  follows :  capital  as- 
sets, current  or  quick  assets  and  de- 
ferred assets ;  capital  liabilities,  current 
liabilities    and  deferred  liabilities. 

CAPITAL    ASSETS 

Capital  assets,  or,  to  give  them  another 
name  which  explains  itself,  "fixed"  as- 
sets, consist  of  the  things  which  go  to 
make  up  the  physical  property  necessary 
to  the  everyday  running  of  the  business 
and  other  things  acquired  for  purposes 
of  more  or  less  permanent  investment. 

Property  Account. — Under  this  head 
come  naturally  the  company's  plants  and 
equipment  or  machinery,  its  real  estate, 
buildings  and  the  like.  Usually  these 
items  and  the  amount  they  represent  are 
set  down  in  the  balance  sheet  without 
further  explanation.  In  such  cases  the 
amounts  may  be  presumed  to  represent 
the  actual  cost  of  the  properties.  If.  how- 
ever, the  item  reads  "Value  of"  real  es- 
tate, plants,  etc.,  the  basis  of  the  valua- 
tion should  be  ascertained  as  well  as  the 
experience  and  general  character  of  the 
appraisers  responsible  for  the  value 
placed  on  the  property. 

Intangible  Assets.— In  the  accounts  of 
industrial  companies,  usually  under  the 
caption  "Capital  Assets,"  is  frequentl) 
found  a  sum  represented  b)  good  will. 
patents,  trade  marks,  etc. 
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This  may  or  may  not  represent  fic- 
titious value,  for  in  trade  a  thing  is  of 
value  when  it  commands  a  price.  The 
fact  must  not  be  lost  sight  of.  however, 
that  many  substantial  going  concern-  do 
place  a  value  on"  good  will,  etc.,  and  capi- 
talize it.  But  the  investor  in  such  cases 
should  take  carefully  into  consideration 
the  personnel  of  the  management  and 
the  soundness  of  the  organization  in  all 
particulars. 

Some  of  the  well  established  com- 
panies do  not  attempt  to  figure  in  such 
things  as  among  their  assets.  For  ex- 
ample a  great  electrical  manufacturing 
company  of  this  country  and  England, 
with  all  its  vast  business  good  will  and 
undoubtedly  valuable  patents,  etc..  sets 
their  value  at  just  one  .dollar.  For 
the  reason  that  such  assets  are  spoken 
of  as  intangible,  it  therefore  goes  with- 
out saying  that  a  company  wnose  in- 
tangible assets  form  the  larger  part 
of  its  total  assets  is  not  put  together  as  it 
should  be.  Other  assets  more  or  less  in- 
tangible, and  which  should  be  inquire.  1 
into  carefully  to  determine  their  real 
value,  are  sometimes  shown  as  organiza- 
tion expense,  charter,  leases,  licenses, 
contracts  and  the  like. 

On  the  other  hand  under  the  head  of 
"Capital  Assets"  there  would  legitimately 
come  any  securities  represented  b)  - 
and  bonds  in  otlu 

If  a  company  has  large  security  hold- 
ings outside  its  own  as  compared  with  its 
other  assets,  the  character  of  such  hold- 
ings should  be  looked  into  and  their  yield 
as  to  dividends  and  interest  in  relation  to 
the  price  paid  for  them  when  purchased. 
It   has  happened   that    the    failure  oi  such 

companies  has  in  the  past  proved  the  un- 
doing of  the  big  concerns  holding  their 
securities  Default  o\  interest  or  failure 
to  pa\  dividends  on  securities  owned  by 
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one  corporation  as  investments  in  an- 
other is  a  serious  matter.  It  does  not, 
however,  concern  so  much  the  electrical 
system  of  financing,  as  in  the  main  this 
is  a  matter  of  holding,  and  therefore 
guaranteeing,  companies  directly  respon- 
sible for  subsidiary  companies. 

QUICK   ASSETS 

These  include  bills  receivable  and  ac- 
counts receivable,  cash  on  hand  and  in 
bank  and  any  property  such  as  stocks  of 
merchandise  which  might  be  turned  into 
cash  at  short  notice,  always  excepting 
permanent  assets  forming  part  of  the 
"Capital  Assets."  As  a  general  proposi- 
tion public  utility  companies  do  a  cash 
business,  so  there  is  not  much  to  be  writ- 
ten off  or  placed  on  the  liability  side  of 
the  balance  sheet  under  the  definition  of 
"bad  debts."  But  in  considering  these 
quick  assets  such  items  as  advances  to 
subsidiary  companies  must  not  be  con- 
sidered, for  they  may  or  may  not  be  paid 
promptly. 

Materials  and  supplies  might  be  con- 
sidered under  this  head  and  usually  are, 
but  it  would  be  well  to  ascertain  how 
they  have  been  rated,  whether  at  the  cur- 
rent market  value,  if  that  is  less  than 
what  they  cost,  or  at  cost  if  the  cost  was 
less  than  the  market  value  at  the  time 
of  issuing  the  balance  sheet.  Moreover, 
if  the  material  is  of  a  speculative  char- 
acter so  far  as  price  is  concerned,  as  for 
example  copper,  low  quotations  should 
be  considered  when  determining  their 
value. 

No  stocks  or  bonds  may  be  considered 
in  quick  assets  except  those  purchased 
temporarily  for  the  purpose  of  using  idle 
funds,  but  even  should  the  amount  war- 
rant their  being  classed  as  permanent  in- 
vestments then  the  same  principle  as  to 
valuation  applies  as  to  materials  and  sup- 
plies— their  worth  must  be  considered  in 
the  light  of  market  quotations,  and  if, 


since  the  time  they  were  purchased, 
there  has  been  an  advance  in  price,  then 
wide  allowance  must  be  made  for  a  de- 
cline. This  is  merely  conservative  financ- 
ing. 

DEFERRED  ASSETS 

This  term  is  used  to  express  an  asset 
which  is  neither  quick  nor  capital.  It  is 
usually  meant  to  apply  to  advances  made 
to  subsidiary  companies  and  other  out- 
lays of  money  of  a  like  character,  such 
as  money  put  out  in  construction  or  ad- 
vanced for  taxes,  etc.  The  value  depends 
on  the  purpose,  and,  in  the  case  of  money 
spent  on  subsidiary  companies,  the 
strength  or  lack  of  strength  of  these  sub- 
sidiary companies.  But  without  look- 
ing upon  this  as  a  separate  line  of  in- 
vestigation it  may  be  suggested  that 
"Deferred  Assets"  must  be  considered  to 
represent  a  very  certain  actual  value  to 
be  considered  assets  at  all.  Interest 
charges  for  subsidiary  companies  before 
they  have  been  properly  developed  some- 
times come  under  this  head. 

Treasury  stock  or  bonds  can  never 
really  be  considered  as  quick  assets.  By 
this  term  is  meant  amounts  of  stocks  or 
bonds  authorized  but  never  sold,  or 
which  may  have  been  purchased  by  the 
company  itself  and  made  a  part  of  its 
sinking  fund.  The  change  in  price  wheth- 
er up  or  down  certainly  prevents  their 
being  placed  in  the  category  of  "Quick 
Assets."  This  will  give  a  fairly  compre- 
hensive idea  as  to  what  may  be  consid- 
ered a  corporation's  assets,  taking  them 
by  and  large,  as  the  saying  is.  In  a  sub- 
sequent issue  it  will  be  the  purpose  to 
throw  an  equal  amount  of  light,  and  more 
if  possible,  on  "Liabilities"  in  all  their 
aspects.  After  that  the  source  of  a  com- 
pany's revenue  or  income,  that  is,  its 
earning  power,  will  be  dealt  with  and 
considered  in  detail  from  the  investor's 
standpoint. 

(To  be  continued.) 
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List  of  Seleded  Bonds  showing  Income  Yield 


Under  the  above'  heading,  from  month 
to  month,  a  list  of  carefully  selected  se- 
curities will  be  given  showing,  the  ap- 
proximate income  yield.  In  this  connec- 
tion it  is  to  be  remembered  that  the  in- 
come yield  depends  "upon  the  price  that  is 
paid  for  the  bond,  and,  as  in  the  case  of 
commodities,  bond  prices  fluctuate  ac- 
cording to  the  laws  of  supply  and  de- 
mand and  to  the  quality  or  worth  of 
the  security  in  the  opinion  of  the  buying 
public.  For  instance,  if  a  bond  of  a  face 
value  of  $1,000  and  paying  six  per  cent 
interest  can  be  bought  in  the  market  at 
98,  or,  in  other  words,  for  $980,  the  in- 
come yield  to  the  purchaser  will  not  be 
six  per  cent  but  a  little  over  6.1  per  cent. 


That  is,  a  year's  interest  on  the  bond  is 
$60.  If  it  is  bought  for  $980,  the  income 
will  be  $60-1-980=6.1  per  cent.  Corre- 
spondingly, if  the  bond  is  bought  above 
par,  say  102,  the  income  yield  in  that 
case  will  be  $60-^1020=5.88  per  cent. 

In  compiling  the  list  below,  the  in- 
come yields  given  are  perforce  those 
determined  by  the  market  prices  of  the 
bonds  at  the  time  of  writing,  which  is 
somewhat  earlier  than  the  date  at  which 
the  magazine  reaches  its  readers.  But  as 
the  market  price  on  stable  securities 
such  as  these  fluctuates  very  little  the 
table  is  sufficiently  accurate  to  enable 
the  prospective  purchaser  'to  make  his 
selection  intelligfentlv. 


Bonds  to  Yield  From  4.70%  to  6.00% 

New  York  &  Westchester  Lighting  Co.     General  4%  bonds.     Mature  2004.  Yield  about 

Scranton  Electric  Co.     First  and  refunding  5%  bonds.     Mature  1913-37.  Yield  about 

Watertown  (N.  Y.)  Light  &  Power  Co.      First  50-year  gold  5%  bonds.     Mature  1959. 

Yield  about 
Western  United  Gas  &  Electric  Co.     First  and  refunding  5%  bonds.     Mature  1915-50. 

Yield  about 
Binghamton  Light,  Heat  &  Power  Co.     First  5%  bonds.     Mature  1942.  Yield  about 

Port  Huron  Light  &  Power  Co.     First  5%  bonds.     Mature  1911-21.  Yield  about 

Rockland  Light  &  Power  Co.     First  5%  bonds.     Mature  1938.  Yield  about 

Central  Main  Power  Co.     First  5%  bonds.     Mature  1939.  Yield  about 

Claremont  Power  Co.     First  5%  bonds.     Mature  1937.  Yield  about 

Kankakee  Gas  &  Electric  Co.  First  and  refunding  5%  bonds.  Mature  1930.  Yield  about 
Chattanooga  Ry.  &  Light  Co.  First  and  refunding  5%  bonds.  Mature  1956.  Yield  about 
Illinois  Northern  Utilities  Co.  First  and  refunding  5%  bonds.  Mature  1957.  Yield  about 
Indiana  Railways  &  Light  Co.  First  and  refunding  5%  bonds.  Mature  1943.  Yield  about 
Jackson  Light  &  Traction  Co.     First  5%  bonds.     Mature  1922.  Yield  about 

Brandon  Gas  &  Power  Co.     First  6%  bonds.     Mature  1929.  Yield  about 

Central  States  Electric  Corp.     5%  notes.     Mature  1922.  Yield  about 

Parsons  (Kansas)  Water  Supply  &  Power  Co.  First  6%  bonds.  Mature  1922.  Yield  about 
Carolina  Power  &  Light  Co.,  Raleigh,  N.  C.     First  gold  5%  bonds.     Mature  193S.     ($500.) 

Yield  about 
Central  States  Electric  Corporation,  Cleveland,  O.     5%  secured  gold  notes.     Mature  1922. 

($500.)  Yield  about 

Consumers  Power  Co.  of  Minnesota,  Chicago,  111.     First  mortgage  5%  cold  bonds.     Mature 

1929.     ($500.)  Yield  about 

Pacific  Gas  &  Electric  Company,  San  Francisco,  Cal.     General  and  refunding  •">' ,  bonds. 

Mature  1942.     ($1,000.)  Yield  about 

Pacific  Gas  &  Electric  Co.,  Phoenix,  Ariz.     Sinking  fund  gold  6%  bonds.     Mature  1931. 

($1,000.)  Yield  about 

Tri-City  Ry.  &  Lt.  Co.,  Davenport,  la.     First  refunding  5%  gold  bonds.     Mature  1930. 

($1,000.)  Yield  about 

United  Light.  &  Railways  Co.,  Chicago,  111.     First  and  refunding  gold  5%  bonds.     Mature 

1932.     ($1,000.)  Yield  aboul 

Western  United  Gas  &  Elec.  Co.     First  and  refunding  5' .  bonds.     Mature  L950. 

Yield  about 
Searsj>ort  (Me.)  Water  Co.     First  5%  bonds.     Mature  1927.  Yield  about 


4.70 
4.78 

5.00 

5.00 
5.00 
5.00 
5.03 
5.07 
5.10 
5.10 
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5.75 
5.50 
5. SO 
5.62 
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The  Growth  in  the  Earnings  of  the  Electrical  Companies 


The  chart  shown  herewith  indicates 
the  independence  of  electrical  public  util- 
ity corporations  in  periods  of  financial 
and  business  depressions,  as  compared 
with  steam  railways  for  example. 

The  chart  shows  that  starting  from  100 
per  cent  in  1902  steam  railway  gross 
earnings  held  a  slight  upward  trend  un- 
til 1905 ;  but  in  1905  gross  earnings  rose 
to  above  134.  The  best  point  was  reached 
in  1907  when  148  per  cent  was  reached. 
The  panic  of  that  year,  however,  quickly 
sent  it  down  again.  In  the  period  since 
1907  until  1911  there  was  a  slight  ad- 
vance.   Net  earnings  in  the  same  periods 
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CHART  SHOWING  INDEPENDENCE  OF  ELECTRICAL 

SECURITIES  IN   PERIODS  OF  FINANCIAL 

DEPRESSION 


did  vvorse,  dropping  to  seventeen  points 
lower  in  the  panic. 

Now  contrast  this  with  the  movement 
of  electric  light  and  power  companies. 
In  this  nine-year  period  they  made  the 
best  net  and  gross  earnings  showing  of 
all,  advancing  very  rapidly  without  in- 
terruption during  the  periods  of  depres- 
sion to  the  high  point  of  328  per  cent  for 


net  earnings  and  296  per  cent  for  gross 
at  the  beginning  of  the  year  1911. 

Electric  railways  showed  a  gross  earn- 
ings advance  of  from  100  in  1902  to  156 
at  the  end  of  the  panic  year  of  1907.  The 
panic  in  this  case  merely  meant  a  slower 
movement  upward  from  that  time  on  to 
1910,  after  which  the  advance  was  very 
rapid. 

And  in  connection  with  this  the  follow- 
ing table  of  prices  for  some  of  the  lead- 
ing public  utility  shares  during  1912  is 
most  remarkable.  The  table  gives  the 
prices  bid  and  asked  at  the  opening  of 
the  year,  the  high  and  low  price  for  the 
year,  and  the  prices  bid  and  asked  at  the 
end  of  1912: 

Jan.  1,1912.  Dec.  28,1912.  High  Low 

Am.  Light  &  Trac 294    -297     400    -410    447    294 

Preferred 10634-108^108    -110    113    105 


Am.  Gas  &  Elec, 

Preferred 43M-  44M  46 

Am.  Power  &  Lt 7134-  74      66 

Preferred 82-83      83 

Cities  Service 81M-  82    110 

Preferred 81&-  82M  86 

Cmnwlth  P.,  Ry.  &  Lt. ...   57    -  59      64 

Preferred 89-91      88 

Elec.  Bond  Deposit  pf -  .  .       76 

Federal  Lt.  &  Trac .  .  . 

Preferred. ., 

Gas  &  Elec.  Sec 


-  85  95  65 
47  51J£  43 
69      78      65 


87 
75H 


38  -  42   33  -  37   4534 
78  -  80   83  -  86   8534  77 
99  -103  135  -145  165   98 


44 
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-  2.5 

-  86 

-  50 
62  -  63 
90  -  92 
25  -  27 
79  -  81 
20  -  22 
50  -  51 
60H-  62 


92M  85 
51J4  45 
71   53 

95     ssy2 

31J4  25 
8334  76 
25      20 

5334  4734 

69      6334 

7534-  77J4  80    75)4 

"      81J4  57 


Y2   O' 

34  82 


Preferred. 

Lincoln  Gas  &  Elec 2934-  32      32 

North.  States  Power 30-33      22 

Preferred 89^-  91      84 

Ozark  Power  &  Water -  .  .       47 

Pacific  Gas  &  Elec 54-55      62 

Preferred 89    -  91 

Republic  Ry.  &  Lt 27    -  29 

Preferred 77    -  79 

Standard  G.  &  E 22    -  25 

Preferred 48    -  49 

Utilities  Impt -  . . 

Preferred —  . . 

United  Lt.  &  Rys 58-60      78 

Un.  Lt.  &  Rys.  1st  pf 86-88      82    -  84 

Un.  Lt.  &  Rys.  2d  pf 69-71      72-75 

Western  Power 28-31      25-27 

Preferred 5534-60      51    -53      62      50 

It  may  be  noted  also  that  the  chart 
plotted  on  a  basis  of  percentage  of  earn- 
ings for  the  years  1902  to  1910,  covers 
two  periods  of  financial  depression,  but 
in  spite  of  this  fact  earnings  of  electric 
light  and  power  companies  have  in- 
creased over  200  per  cent,  earnings  of 
gas  companies  over  100  per  cent  and 
earnings  of  electric  railways  over  80  per 
cent  in  the  decade.  In  not  a  single  year, 
the  chart  shows,  was  there  any  period  of 
decreased  earnings  for  these  public  util- 
ity companies. 


SCIENCE  EXTRACTS   FROM   FOREIGN 
JOURNALS 


A  Municipal  Kitchen. — An  electric 
cooking  plant  on  a  large  scale  has  been 
installed  by  the  municipality  of  Marley- 
bone  Lane,  and  it  is  without  doubt  the 
largest  in  England.  It  is  used  to  provide 
food  as  well  as  tea  for  the  1,000  em- 
ployes of  the  administration.  The  supply 
of  the  provisions  is  made  by  contract 
with  an  outside  company,  and  since  the 
great  electric  kitchens  have  been  in  op- 
eration they  are  already  giving  remark- 
able results  and  are  claimed  to  be  as  eco- 
nomical as  gas  or  coal.  In  the  main  kitch- 
en are  seven  electric  stoves  of  large  size, 
also  two  smaller  ones,  besides  large 
dressers  .which  use  hot  air  from  the  stoves 
to  heat  them  up.  The  dining  room  is 
well  fitted  out  with  a  heating  table  divided 
into  six  cells  so  as  to  keep  the  food  hot 
until  the  employes  come  in,  then  they 
serve  themselves  from  the  hot  tables. 
In  the  adjoining  room  are  two  heating 
dressers  fitted  up  so  that  the  top  serves 
as  a  flat  surface  for  carving  meat;  also 
three  large  teapots  each  holding  five 
gallons.  The  kitchen  also  has  two  electric 
water  boilers  whose  steam  goes  to  these 
pots  so  that  500  pounds  of  potatoes  can 
be  boiled  per  hour.  Next  to  these  are 
electric  cookers  and  ovens  for  meat, 
puddings  and  vegetables.  Electric  broilers 
are  also  used  here.  The  present  plant 
is  fitted  out  by  the  British  Prometheus 
firm. — Revue  Electrique,  Paris. 

Doctor's  Portable  Power  Plant. — An 

English  physician.  Dr.  Gamlen  of  West 
Hartlepool,  is  using  his  automobile  so 
as  to  run  a  small  electric  plant  with  the 
motor  and  thus  secure  a  supply  of  cur- 
rent for  electro-medical  purposes,  espe- 
cially for  X-ray  apparatus.  He  fitted 
up  the  new  device  according  to  his  own 
plans.  When  he  wishes  to  set  up  the 
plant,  the  back  wheel  of  the  car  is  jacked 
from  the  ground  and  taken  off,  and  in 
its  place  is  fitted  on  a  spare  wheel  which 

1 


has  no  tire  and  acts  as  a  pulley.  Coupled 
by  a  short  belt  to  this  pulley  is  a  dynamo 
of  small  size,  this  being  held  on  a  table 
or  shelf  base  carried  on  the  car.  When 
setting  up,  the  table  is  attached  to  the 
rear  end  of  the  automobile  in  the  proper 
way  and  the  belt  is  easily  slipped  onto  the 
dynamo  pulley  and  the  car  wheel.  Thus 
the  dynamo  is  run  by  the  power  of  the 
car,  and  the  whole  device  is  easily  set 
up.  Cables  can  be  run  from  the-  auto- 
mobile when  it  is  stopped  outside  of  the 
patient's  house,  and  the  current  is  run 
into  the  house  and  used  for  working  the 
portable  X-ray  or  other  electro-medical 
apparatus  which  the  doctor  brings  with 
him. — Autocar. 

Electric  Tanning  Process. — Dr.  A. 
Groth,  a  Swedish  engineer,  is  engaged 
in  applying  an  electric  tanning  method  in 
England  and  it  is  attracting  quite  a  little 
attention  on  account  of  the  good  results 
which  are  obtained.  He  is  able  to  carry 
out  the  tanning  in  the  best  way  by 
placing  the  hides  in  a  bath  in  which 
electric  current  is  flowing  and  this  he 
is  now  demonstrating  on  a  practical  scale 
in  the  tanneries  operated  by  Mr.  C. 
Smith  at  Kidderminster,  Worcestershire. 
The  process  is  quite  a  new  one  and  is 
said  to  give  a  perfect  and  solid  tanning 
in  six  weeks  time  and  often  less,  while 
it  is  well  known  that  the  usual  tanning 
process  takes  several  months  to  carry 
out.  Besides,  the  quality  of  the  leather 
appears  to  be  better.  Different  kinds  of 
controlling-  apparatus  serve  to  regulate 
the  current  in  the  baths  so  as  .to  make 
the  method  an  automatic  one  during  the 
whole  tanning  operation  and  a  set  of 
electric  safety  devices  keep  the  current 
from  rising  high  enough  to  do  any 
damage.  The  whole  plant  can  be  looked 
after  by  two  boys,  so  that  there  is  a 
saving  of  labor,  ami  on  the  whole  the 
cost  is  lower  than  before.  Any  bad 
370 
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working  is  signaled  by  bells  and  lamps, 
so  that  the  proper  point  can  be  inspected. 
It  is  said  that  the  well  known  electrical 
firm  of  Walder  Bros.  &  Thomson  are 
to  take  up  the  method  on  a  large  scale. 
■ — VElectricien,  Paris. 

Bell  System  Proof  Against  Fire- 
damp.— A  somewhat  novel  telephone 
method  is  being  used  on  the  Continent 
for  mines  where  fire-damp  occurs,  and 
the  object  is  to  avoid  all  f parks  that 
would  be  likely  to  explode  the  gas.  Be- 
fore this  there  were  used  telephones  and 
bells  mounted  in  tight  boxes  for  keeping 
out  the  gas,  but  it  appears  that  the  gas 
still  leaks  in  quite  frequently  so  that 
some  better  method  is  to  be  looked  for. 
As  an  explosion  of  the  mine  gas  might 
lead  to  a  very  serious  trouble,  the  matter 
is  one  which  is  worthy  of  the  attention  of 
inventors.  M.  C.  Feder  claims  to  have 
solved  the  problem  by  the  use  of  an 
electric  bell  which  works  on  alternating 
current,  so  that  the  magnet  and  clapper 
will  vibrate  without  needing  any  break 
of  the  current,  and  no  spark  can  occur 
in  this  way.  At  the  other  end  of  the  line 
is  mounted  a  magneto  of  novel  design 
and  in  it  the  permanent  magnets  rotate 
and  the  armature  with  its  coils  is  fixed. 
The  wires  come  directly  off  the  armature 
so  that  there  is  no  slide  contact  and 
therefore  no  spark,  and  the  usual  com- 
mutator is  suppressed.  As  to  the  tele- 
phone transmitter  itself,  it  is  found  that 
the  microphone  does  not  produce  danger- 
ous sparks. — Genie  Civil,  Paris. 

Huge  African  Power  Project  Near 
Completion — In  the  South  African 
region  there  is  being  erected  a  large  hy- 
draulic plant  by  the  Victoria  Falls  and 
Transvaal  Power  Company.  It  is  located 
on  the  Vaal  River  at  Vereenigung  and 
will  distribute  current  to  quite  a  distance. 
The  power  house  will  have  four  large 
turbine  and  alternator  groups  of  15,000 
to  25,000  horsepower  size.  This  electric 
station  lies  some  35  miles  south  of  the 
Rand,  and  the  site  was  chosen  on  ac- 


count of  the  hydraulic  power  which  the 
river  affords  here,  and  besides  there  can 
be  had  a  good  supply  of  coal  as  an 
accessory  to  the  water  power.  A  long 
power  line  will  bring  the  current  up  to 
the  Rand.  The  wires  for  the  80,000  volt 
line  are  hung  by  suspension  insulators 
from  lofty  steel  towers  using  a  very  long 
span  of  480  feet  on  the  average.  At  pres- 
ent the  work  upon  the  line  is  well  ad- 
vanced and  it  will  be  completed  before 
long.  The  line  comes  into  the  Robinson 
Central  Deep  transformer  station,  and 
here  has  been  set  up  a  new  80,000  volt 
transformer,  so  that  the  voltage  is  low- 
ered and  the  current  will  be  distributed 
from  this  point  to  the  districts  where  it 
is  needed. — North  African  Journal. 

Gasoline-Electric  Motor  Cars. — T  h  e 

new  Tilling-Stevens  gasoline-electric 
motor  bus  is  meeting  with  considerable 
success  in  London  and  other  cities  of 
England.  While  working  on  the  usual 
lines  of  this  system,  that  is,  using  the 
gasoline  motor  of  the  automobile  to  drive 
a  small  dynamo  so  as  to  give  current  for 
motors  on  the  car  wheels,  there  are  a 
number  of  improvements  which  account 
for  the  good  working  of  the  new  bus. 
Since  it  was  first  introduced  some  four 
years  ago,  the  method  proved  excellent 
for  heavy  duty  such  as  is  required  of 
the  passenger  bus  in  large  cities.  In 
London  there  are  200  busses  of  the  kind 
in  use  or  in  construction,  and  no  doubt 
this  number  will  be  increased  as  time 
goes  on.  In  other  parts  of  England  a 
number  of  companies  are  adopting  it  for 
running  motor  bus  lines  in  connection 
with  the  tramways.  Quite  lately  there 
has  been  designed  a  40  horsepower 
motor  bus  which  will  come  into  good 
use  in  mounting  heavy  grades  in  the 
hilly  districts,  and  already  a  number  of 
busses  of  this  kind  are  being  supplied 
for  use  in  the  city  of  Liverpool.  These 
new  cars  weigb  only  350  pounds  more 
than  the  standard  30  horsepower  bus 
which  is  now  used  in  the  London  service. 
— Engineering,  London. 
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New  Galvanizing  Process. — Iron  ob- 
jects are  protected  from  rusting  by  gal- 
vanizing in  an  electric  bath  or  by  clipping 
in  melted  zinc  so  as  to  give  a  thin  coat  of 
zinc,  by  the  well  known  process,  but 
the  zinc  does  not  always  adhere  to  the 
iron  so  that  the  layer  peels  off  in  spots 
and  leaves  the  iron  so  that  it  will  rust 
in  the  air.  The  new  German  process 
brought  out  by  Engineer  Lohmann  is 
said  to  avoid  this  drawback,  and  the  zinc 
penetrates  into  the  pores  of  the  iron 
so  that  it  holds  on  fast.  After  cleaning  the 
iron  in  an  acid  bath  to  brighten  it,  he 
dips  it  in  a  mercury  salt  so  as  to  de- 
compose the  solution  and  give  a  deposit 
of  metallic  mercury  on  the  iron.  In  fact 
it  is  a  familiar  experiment  to  give  a 
bright  coating  of  mercury  upon  a  copper 
coin  or  other  metal  piece  by  dipping  or 
rubbing  with  mercury  salt  solution,  and 
the  same  method  is  used  here.  Thus  the 
mercury  enters  the  pores  of  the  iron  and 
gives  a  deep  amalgam.  He  then  puts 
the  piece  in  an  electric  bath  of  zinc 
solution  at  a  high  heat  and  leaves  it  for 
three  minutes.  The  zinc  drives  out  the 
mercury  and  takes  its  place  in  the  pores 
of  the  metal,  thus  adhering  very  tightly 
to  the  iron,  and  the  microscope  shows 
in  fact  that  the  zinc  penetrates  well 
below  the  surface.  Such  a  layer  is  not 
likely  to  come  off,  and  the  iron  is  well 
protected  from  the  weather. — Zeitschr. 
fur  Schwachslr. 

Moving  Picture  Machine  for  the 
Home. — Several  of  the  Paris  firms  are 
occupied  with  designing  a  moving  picture 
machine  of  very  simple  and  practical 
kind  for  the  use  of  amateurs,  especially 
with  the  idea  of  having  them  used  in 
homes  as  an  attractive  and  also  an  in- 
structive amusement.  The  use  of  the 
metallic  filament  lamp  now  affords  a 
strong  light  which  will  throw  a  picture 
on  a  good-sized  screen,  so  that  this  does 
away  with  the  arc  light,  which  is  harder 
to  manage.  In  this  way,  added  to  the  de- 
sign of  a  machine  at  low  cost  so  as  to 
bring  it  within  reach  of  amateurs,  the 


new  machines  are  likely  to  be  a  success. 
An  ingenious  idea  is  now  applied  by  the 
Pathe  company  in  this  connection.  The 
current  for  the  lamp  is  given  by  the 
machine  itself,  using  a  small  dynamo 
which  the  operator  works  by  the  crank 
at  the  same  time  as  the  rest  of  the 
mechanism,  and  this  makes  the  whole 
apparatus  self  contained  and  will  be  very 
useful  in  cases  where  the  house  is  not 
wired  up.  A  brilliant  light  is  given  by 
raising  the  voltage  on  the  lamp  much 
above  the  standard,  and  while  this  burns 
it  out  in  time,  tht"  lamp  lasts  at  least  for 
eight  or  ten  hours,  and  is  cheaply  re- 
placed. Safety  is  increased  by  the  use 
of  non-combustible  celluloid  films. — 
Genie  Civil,  Paris. 


NEW   BOOKS 

Practical  Mathematics.  By  Claude  I.  Pal- 
mer. New  York:  McGraw-Hill  Company. 
1912.  176  pages  with  31  illustrations.  Price, 
Part  III,  75  cents. 

This  book  is  the  third  of  a  series  men- 
tioned in  the  February  issue,  page  1125, 
and  considers  the  subject  of  algebra  and 
its  applications. 

Opera   Stories.     Boston:     Henry  L.  Mason. 

1911.     92  pages  with  20  illustrations.     Price, 

50  cents. 

Now  that  the  talking  motion  pictures 
have  arrived  and  will  be  placed  before  the 
public  in  a  short  time  by  two  great  book- 
ing companies,  giving  complete  operas, 
there  is  increased  need  of  such  a  book 
as  this,  which  embodies  short,  concise 
stories  of  the  great  operas.  The  stories 
(divided  into  acts)  tell  of  132  operas  and 
are  embellished  with  hue  portraits  of  the 
leading  singers. 

Wireless    Telegraphy    Simply    Explained. 
By  H.  T.  Davidge.     New  York:    Spoil  and 
Chamberlain.     1912.     87  pages  with  26  illus- 
trations.   Price,  25  cents. 
A  book  in  which  wireless  telegraphy  is 
as   simply  explained   as   the   number  of 
pages  and  the  technical  nature  of  the  sub- 
ject will  permit.     A  good  book  for  the 
beginner  or  reader  who  wishes  to  obtain 
a  general  knowledge  of  the  subject. 


Flywheel  Motor  Starter 

The  starting  of  a  gas  engine,  as  every-, 
one  knows,  requires  the  expenditure  of 
a  certain  amount  of  mechanical  energy; 
this  for  the  reason  that  the  combustible, 
together  with  the  requisite  amount  of 
air,  must  be  drawn  into  the  cylinders 
and  then  compressed  by  the  backward 


puts  it  up  to  the  engineer  to  try  to  start 
the  engine  by  wrestling  with  the  spokes 
of  the  flywheel,  and  taking  a  chance  of 
being  dashed  through  a  cement  floor 
or  out  through  the  roof,  as  the  case 
may  be. 

Not  long  ago,  an  inventor,  facing  this 
problem  in  his  own  engine  room,  de- 
signed and  patented  the  flywheel  motor 


FLYWHEEL    STARTED 

CONNECTED  TO 

THE   ENGINE 

SHAFT 


1    1 

f!j  ik 

1     i-       r 

stroke  of  the  piston  before  the  charge 
can  be  exploded  and  start  the  engine  to 
running  of  itself.  This  operation  is  most 
familiar  in  the  laborious  cranking  of  an 
automobile  engine.  In  stationary  en- 
gines, too  large  to  crank  by  hand,  the 
work  is  often  done  by  a  separate  com- 
pressed air  equipment,  which  is  expensive 
and,  if  it  fails  to  accomplish  its  purpose, 


starter  shown  attached  to  the  engine  in 
the  picture  herewith. 

It  is  a  well  known  fact  that  a  fly- 
wheel stores  up  a  great  amount  of  me- 
chanical energy  if  it  is  made  to  revolve 
rapidly  enough.  This  principle  is  applied 
in  the  starter.  A  small  electric  motor 
operated  by  a  storage  battery  is  designed 
so  as  to  attain  a  speed  of  8,000  revolu- 
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THE  OCTOPHONE  - 


tions  a  minute  inside  of 
ten  seconds.  To  the 
shaft  of  this  motor  is 
fastened  a  flywheel  eight 
inches  in  diameter,  and 
weighing  eight  pounds. 
When  this  tremendous 
speed  is  attained,  even 
this  small  wheel  posses- 
ses a  great  amount  of 
energy.  When  the  lever 
of  the  clutch  is  thrown 
over,  this  stored  up 
energy  is  applied  through 
a  worm  gear  and  the 
sprocket  wheel  and 
chain,  to  the  shaft  of 
the  gas  engine,  and 
easily  throws  the  engine 
over.  In  case  the  ex- 
plosion should  not  occur 
properly  at  the  first 
compression,  there  is 
sufficient  energy  in  the 
little  starter  to  keep  the 
engine  turning  until  the 
explosion  does  come,  as 
the  flywheel  on  the  starter  v/ill  store 
up  enough  energy  for  this  purpose 
between  compression  points.  When 
the  engine  is  running,  the  lever  of  the 
clutch  is  thrown  back  and  the  starter 
disconnected. 

The  starter  is  also  built  to  apply  to 
automobile  engines.  In  this  case  it  is 
run  from  a  storage  battery  on  the  car, 
this  battery  also  serving  for  ignition  and 
lighting  purposes.  Here  the  motor,  of 
1-3  horspower,  is  wound  to  attain  a 
speed  of  17,000  revolutions  a  minute 
without  the  five  pound  flywheel.  With 
the  latter  connected  it  is  13,000  revo- 
lutions. This  is  said  to  be  one  of  the 
speediest  motors  ever  constructed  for 
low  voltage  work.  It  may  also  be  added 
that  the  energy  stored  up  in  this  little 
five  pound  flywheel  is  equivalent  to  six- 
teen horse  power  for  one  second — 
enough,  not  only  to  start  the  engine,  but 
even  to  start  the  car  itself  if  the  clutch 
were  thrown  in. 


■A  NEW  CREATION  IN   ELECTRICAL  MUSICAL 
INSTRUMENTS 


The  Octophone 

One  of  the  newest  creations  in  the  way 
of  electrical  musical  instruments  is  the 
Octophone,  operated  from  a  keyboard. 
Each  unit  is  self  contained  and  consists 
of  special  alloy  bars  mounted  upon  a 
frame  with  resonators  operated  by  elec- 
tro-magnets which  are  controlled  from 
the  keyboard.  The  simple  wiring  is  the 
same  as  in  any  ordinary  annunciator  or 
doorbell,  the  circuit  being  opened  and 
closed  by  the  pressure  of  the  keys. 

The  Octophone  is  made  in  several 
styles,  suitable  for  a  theater  or  for  auto- 
mobiles, in  which  latter  case  the  trunk 
containing  the  instrument  can  be  attached 
to  a  running  board  and  no  amount  of 
jarring  will  throw  it  out  of  order. 


One  of  the  advantages  of  electricity 
which  seems  to  have  been  overlooked  is 
that  you  can't  commit  suicide  by  in- 
haling it. 
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The    Ozonator       i- 

Ozone  purifies  the  air  by  "burning 
up"  all  animal  refuse,  waste  products 
and  bacteria  which  float  in  the 
air  in  large  quantities  in  all 
crowded  places.    It  destroys  all 

A 


In  the  new  Ozonator,  as  is  is  called, 
an  electrical  discharge  is  caused  to  pass 
between  electrified  cylindrical  surfaces 
between  which  air  is  drawn  by  means 
of  a  fan.  When  the  intensity  of  the 
electrical  charge  on  the  surface  of  the 
elates  reaches  a  certain   value  the  elec- 


odors  and  is  valuable  for  the 
sterilization  and  deodorization  of 
the  air  in  factories,  shops,  hos- 
pitals, apartment  houses,  studios, 
public  school  rooms,  theaters,  de- 
partment stores,  churches  and 
wherever  a  large  number  of  peo- 
ple congregate.  Where  strong 
odors  prevail,  as  in  rag  sorting 
establishments,  fertilizer  facto- 
ries, gelatin  and  glue  works,  or 
in  any  other  manufacturing 
places  Avhere  hides,  hair,  fats/ 
bone,  horn  and  other  animal  by- 
products are  used,  ozone  has  a 
recognized  .  commercial  value. 
For  many  years  the  fumes  aris- 
ing from  burning  gas  and  molten  type 
metal  imperiled  the  lives  of  linotype  oper- 


POISONOUS  FUMES  FROM  BURNING  GAS  AND  MOLTEN  TYPE 
METAL  ARE  RENDERED  INNOCUOUS  BY  OZONE 

tricity  will  discharge  into  the  air  in  tiny 
streams   and   the   energy   thus   imparted 


ators.     The  application  of  ozone  oxidizes     changes  the  oxygen  of  the  air  into  an- 
and  breaks  down  these  poisonous  gases,     other  form  known  as  ozone. 
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Each  Ozonator  embodies  a  step-up 
transformer  which  raises  the  supply  volt- 
age, sufficiently  to  bring  about  the  dis- 
charge. The  transformer  is  located  in 
the  base  of  the  device  and  above  it  is  the 
ozonizer  proper,  which  consists  of  a  bank 
of  ozone  generating  units,  each  unit  con-, 
sisting  of  a  cylindrical  glass  tube  outside 
of  which  is  a  metallic  coating.  Inside 
of  the  glass  tube  is  a  metal  electrode. 
This  electrode  is  built  up  of  shallow, 
perforated  metal  cups,  mounted  on  a 
spindle,  a  small  air  gap  existing  between 
the  cups  and  the  bore  of  the  tube.  One 
high  voltage  lead  from  the  transformer 
is  connected  to  the  outer  coating  of  the 
glass  tube  and  the  other  to  the  inner 
electrodes. 

The  charge  of  the  outer  coating  of 
the  glass  is  induced  on  the  inside  of  the 
tubes  and  a  violet  electrical  discharge 
takes  place  between  the  inside  of  the 
tubes  and  the  inner  electrodes.  This  dis- 
charge across  the  small  air  changes  some 
of  the  oxygen  of  the  air  into  ozone.  The 
capacity  of  these  machines  can  be  readily 
increased  by  adding  to  the  number  of 
tubes. 

The  scientists  tell  us  that  ozone  is  a 
colorless  gas  with  the  odor  of  chlorine 
when  present  in  small  quantities  and 
smelling  of  phosphorus  in  strong  con- 
centrations. It  is  one  of  the  modifica- 
tions of  oxygen,  with  a  chemical  formula 
of  03,  formed  by  the  absorption  of 
energy,  and  in  the  presence  of  oxidizable 
organic  substances  it  readily  decomposes 
into  oxygen  while  the  third  atom  forms 
a  more  stable  compound  with  the  sub- 
stance attacked. 


Motor  Driven  Hack  Saw 

A  motor  driven  hack  saw  is  one  of  the 
latest  additions  to  the  machinery  used 
in  the  metal  industry.  The  Kwik-kut 
saw,  contrary  to  the  usual  practice  of 
having  a  fixed  stroke  of  six  inches,,  is 
arranged  so  that  the  length  of  the  stroke 
is  automatically  regulated  by  the  size  of 
the  stock  held  in  the  vise,  this  regulation 


HACK    SAW 

providing  for  the  use  of  as  much  of  the 
blade  as  possible  at  each  stroke.  The 
saw  is  also  lifted  on  the  return  (non- 
cutting)  stroke,  a  saving  of  wear  upon 
the  blades.  The  machine  stops  auto- 
matically when  the  cut  is  finished.  To 
avoid  burning  the  blade,  a  pump,  tank, 
pipes  and  catch  basin  are  provided  which 
keep  the  work  lubricated.  The  motor 
which  operates  the  saw  rests  on  a  special 
bracket  and  is  connected  to  the  machine 
by  silent  chain  drive.  A  variation  of 
from  50  to  100  strokes  per  minute  is  ob- 
tainable. 


Telephone  Slug  Holder 

The  Dandy  tel- 
ephone slug  hold- 
er adds  to  its  con- 
venience bv  being 
fitted  with  clips 
which  hold  in 
place  the  names 
and  tel  eplione 
numbers  of  per- 
sons frequently 
called.  The  hold- 
er is  finished  with 
a  coat  of  black 
e  n  a  m  c  1  and  is 
provided  with 
screw  holes  for 
holder,  fastening. 
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Electric  Puff  iron 

Puff  irons  are  used  by  milliners  for 
treating  plumes.  By  drawing  a  plume  over 
the  convex  surface-of  the  heated  iron  the 
plume  is  given  a  beautiful  wavy  appear- 
ance. The  electric  puff  iron  shown  in 
the  illustration  was  made  especially  for  a 


PUFF  IRON 

large  millinery  concern  and  is  much 
superior  to  other  forms ;  the  heat  is  al- 
ways uniform  and  the  risk  of  burning 
the  delicate  plumes  is  reduced  to  a  mini- 
mum. 

The    iron    operates    on   current   taken 
from  anv  electric  light  socket. 


Power  Driven  Hedge  Trimmer 

A  power  driven  hedge  trimmer  is  not 
as  yet  an  article  of  universal  need  in 
this  country  but  as  hedges  are  rapidly 
supplanting  the  more  familiar  garden 
fence,  it  will  become  so  as  time  goes  on. 
A  patent  on  such  a  machine  was  recently 


granted  to  E.  I.  Bullock  of  Ridley  Park, 
Penn.  In  operation  it  resembles  the 
familiar  barbers'  clipper,  the  power  be 
ing  supplied  by  the  motor  mounted  as 
shown,  current  for  it  being  obtained  by 
connection  to  the  house  supply  circuits 
through    a    loner    extension    wire. 


The  Respirone 

The  nose  and  its  connecting  passages 
may  be  compared  to  a  many  storied 
apartment  house  with  its  connecting 
walls  and  rooms.     These  walls,  covered 

A 


HEDGE  TRIMMER 


USING   THE   RESPIRONE 

with  a  delicate  and  sensitive  mucous 
membrane  readily  become  infected  with 
various  germs,  or  irritated  and  inflamed 
by  foreign  particles.  Certain  medicines 
or  disinfectants  are  beneficial  in  such 
cases,  but  difficulty  arises  in  getting  the 
medicines  to  the  seat  of  the  trouble. 

Manifestly  the  medicines  can  be  most 
easily  and  effectively  applied  in  volatil- 
ized form  and  the  electric  Respirone  is 
tfhe  most  modern  instrument  for  this 
purpose.  .       . 
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The  essential  feature  of  the  instru- 
ment is  the  receptacle  or  reservoir. 
This  receptacle  contains  what  is  known 
as  the  volatilizing  pad  in  which  is  con- 
tained a  small  rheostat  or  resistance. 
When  the  medicine  is  placed  in  the  re- 
ceptacle it  is  continually  fed  to  the  vola- 
tilizing pad  and  the  heat  generated  by 
the  current  passing  through  the  rheostat 
raises  it  to  its  volatilizing  point  and  it 
becomes  converted  into  a  dense  gaseous 
vapor.  By  an  ingenious  arrangement 
of  valves  and  couplings  the  receptacle  is 
connected  to  the  face  mask  which  fits 
snugly  over  the  mouth  and  nose  and 
when  the  patient  inhales,  all  the  air  that 
is  taken  into  the  respiratory  organs 
passes  through  the  receptacle  and  be- 
comes mixed  with  the  volatilized  medi- 
cine, so  that  the  medicine  is  bound  to 
reach  any  part  that  the  breath  will 
reach.  It  would  be  impossible  to  pre- 
vent it  from  doing  so. 

In  this  manner,  without  altering  their 
efficiency  in  any  way,  these  medicines 
are  changed  from  a  liquid  to  a  gaseous 
form  and  are  inhaled. 


Early  Electric  Motors 

Recently  an  advertisement  was  pub- 
lished offering  to  buy  one  of  the  original 
C.  &  C.  electric  motors  and  more  than 
a  dozen  answers  were  received,  most  of 
which  state  that  the  machines  are  still 
in  good  working  order.  This  is  remark- 
able because  these  motors  were  designed 
and  built  in  1886,  more  than  a  quarter 
of  a  century  ago,  by  C.  G.  Curtis,  F.  B. 
Crocker  and  S.  S.  Wheeler.  See  U.  S. 
patents. 

These  are  undoubtedly  the  first 
electric  motors  to  be  manufactured  in 
quantities  and  not  constructed  individu- 
ally. Up  to  that  time  the  efficiency  of 
small  machines  had  been  very  low,  but 
these  motors  were  so  well  designed  and 
built  that  they  actually  had  efficiencies 
more  than  five  times  greater  than  the 
cotemporaneous  types  of  similar  size. 

The   armatures   were   wound   by   ma- 


chinery and  flat  wire  was  used  to  save 
space.  The  connections  of  the  arm- 
atures to  the  commutator  were  provided 
for  by  the  winding  machine  which  auto- 
matically made  projecting  turns  of  wire 
at  the  right  points.  The  armature,  com- 
mutator and  brushes  were  enclosed  by 
the  end  plates  which  carried  the  bearings. 
In  fact,  these  very  early  machines  were 


1 

m 

ONE  OF  THE  FIRST  COMMERCIAL  MOTORS 

essentially  the  same  in  this  respect  as  the 
present  enclosed  types  of  electric  motors 
which  were  brought  out  more  than  ten 
years  later. 

It  is  particularly  interesting  to  note 
that  in  1886,  when  these  motors  were 
brought  out,  there  were  so  few  electrical 
supply  circuits  available  that  a  special 
primary  battery  was  devised  to  be  sold 
with  each  motor  as  a  source  of  current, 
otherwise  their  use  would  have  been  very 
restricted. 


The  initiative  has  been  made  by  the 
Lehigh  Coal  and  Navigation  Co.,  whose 
anthracite  mines  are  locat- 
A  Move  in  ed  principally  in  Lehigh 
the  Right  and  Northampton  Counties 
Direction  in  Pennsylvania,  by  merg- 
ing 38  power  plants,  which 
are  to  be  supplied  with  energy  from  one 
central  point.  The  power  generated  will 
be  direct  from  the  refuse  matter  in  the 
preparation  of  the  marketable  sizes  of 
anthracite  coal  and  from  immense  stocks 
of  this  refuse  which  have  accumulated 
for  years. 

So  successful  has  been"  the  experi- 
mental tests  made  in  supplying  their 
own  collieries  with  power  from  this 
source  that  the  outlying  districts  within 
a  radius  of  75  miles,  covering  two  or 
more  counties,  have  merged  as  above 
stated,  and  have  been  ratified  by  the  state 
authorities.  The  matter  of  transmitting 
the  subtle  energy  from  this  source  to 
Philadelphia  is  being  talked  of  and  may 
take  on  form  at  an  earlv  date.  The  capi- 
talization is  $3,700,000. 

A  similar  combination,  ratified  by  the 
state,  has  been  effected  in  the  Hazleton 
and  Shenandoah  districts,  which  includes 
both  electric  and  gas  plants. 

So  far  as  the  utilization  of  this  waste 
refuse,  commonly  known  as  culm,  is  con- 
cerned, the  general  consensus  of  opinion 
is  that  this  is  a  move  in  the  proper  direc- 
tion. It  has  been  suggested  further  to 
consume  not  only  the  carbon  in  these  im- 
mense culm  banks,  but  to  transform  all 
fuel  that  comes  from  the  mine's  mouth 
(except  that  which  is  necessary  for  direct 
heating)  into  electrical  energy  and  trans- 
port it  by  wire  to  the  markets,  thus  elim- 
inating expensive  freight  charges. 


Pupils  that  attend  the  rural  pub- 
lic schools  do  not  have  as  good 
a  chance  to  see  and  hear 
Rural  of    the    practical    applica- 

School  tions  of  science  as  do  the 

Pupils  town    and    city    boys    and 

girls.  A  man  teacher  of  a 
rural  school'  who  understands  boys  real- 
ized that  his  pupils,  especially  the  boys, 
needed  something  to  interest  them  more 
than  their  lessons. 

One  day  he  brought  to  the  school  a 
box  of  electrical  articles  consisting  of 
"Fun  with  Electricity,"  belt,  battery  mag- 
nets, compass,  etc.  He  promised  the 
pupils  if  they  would  have  their  lessons 
prepared  and  were  good  that  every  day 
he  would  show  them  some  experiments. 

The  result  was  wonderful.  The  smol- 
dering spark  in  the  breast  of  most  of 
the  boys  was  kindled  into  a  flame  for 
they  now  had  their  greatest  desire  ful- 
filled. They  were  going  to  be  electri- 
cians or  electrical  engineers. 

In  a  bulletin  of  the  Belgian  Electri- 
cal Society  some  details  are  given  of  the 
effects  of  electricity  on 
Electricity       growing  piants.  The  author 

r,        .  states     that-    the    powerful 

Growing  l 

Plants  illumination     from     naked 

arc  lamps  is  especially  in- 
jurious, but  if  the  ultraviolet  rays  are 
eliminated  the  effect  of  the  electric  illu- 
mination is  to  increase  the  formation  of 
chlorophyl  and  the  assimilation  of  grow- 
ing material  by  the  plant.  Recent  tests 
show  the  following  increased  production 
of  crops  under  electric  light,  in  addition 
to  the  normal  solar  illumination :  Straw- 
berries,-35  per  cent ;  potatoes,  50  per  cent ; 
beets,  35  per  cent,  together  with  increased 
sugar  content ;  cereals,  20  to  40  per  cent. 
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When  one  has  the  telephone  receiver  down, 
if  Central  turns  on  the  ringing  juice  a  smart 
shock  may  be  received.  Two-year-old  "Billie" 
Harvey  was  not  aware  of  this  painful  possibility, 
although  she  had  been  in  the  habit  of  going  to 
the  desk  phone  and  holding  extended  conversa- 
tions with  real  or  imaginary  people.  One  day 
she  rushed  from  the  room,  wild-eyed  and 
screaming  at  the  top  of  her  voice—" Mamma! 
Mamma !     Central  bite  me!" 

"I  see  you  are  carrying  home  a  new  kind  of 
breakfast  food,"  remarked  the  first  commuter. 

"Yes,"  said  the  second  commuter,  "I  was 
missing  too  many  trains.  The  old  brand  re- 
quired three  seconds  to  prepare.  You  can  fix 
up  this  new  kind  in  a  second  and  a  half." 

*  *     * 

One  enterprising  concern  displayed  in  great 
illuminated  letters,  "Open  All  Night."  Next 
to  it  is  a  restaurant  bearing  with  equal  prom- 
inence the  legend : 

"We  Never  Close." 

Third  in  order  is  a  Chinese  laundry,  in  a  little, 
tumbledown  hovel,  and  upon  the  front  of  this 
building  is  the  sign,  in  scrawling  letters : 

"Me  Wakee,  too." 

As  the  Sunday  school  teacher  entered  her  class 
room,  she  saw  leaving  in  great  haste  a  little  girl 
and  her  smaller  brother. 

"Why,  Mary,  you  aren't  going  away?"  she 
exclaimed  in  surprise. 

"Pleathe,  Mith  Anne,  we've  got  to  go,"  was 
the  distressed  reply.  "Jimmy'th  thwallowed 
hith  collection." 

A  doctor  was  attending  a  dangerous  case 
where  a  Scotch  butler  was  engaged.  On  calling 
in  the  forenoon  he  said  to  Donald :  "I  hope  your 
master's  temperature  is  much  lower  to-day 
than  it  was  last  night." 

"I'm  no  sae  very  sure  aboot  that,"  replied 
the  butler,  "for  he  dee'd  this  morning." 

*  *     * 

"My  papa's  just  been  called  by  the  Lord  to 
a  new  church,"  said  the  little  girl. 

"Ith  he  goin'  to  go?"  lisped  the  other  little 
girl. 

"We  don't  know  yet,"  said  the  little  girl. 
"The  Lord  didn't  mention  the  salary." 


Of  Qrcuits 


"Whatsoever  a  man  soweth,  that  shall  he 
reap."  Johnny  repeated  it  after  his  father 
several  times  and  seemed  to  have  mastered  the 
correct  wording. 

As  they  drew  near  the  Sunday  school  the 
father  gave  Johnny  his  last  rehearsal.  "Now, 
son,"  he  said,  "let's  have  the  Golden  Text  once 
more." 

This  is  what  he  got: 

"Whatsoever  a  man  sews  always  rips." 


In  Kansas  liquor  can  only  be  sold  as  a  medi- 
cine. As  a  New  York  visitor  was  buying  a 
toothbrush  in  a  Kansas  drug  store  a  cowboy 
entered  with  a  four-gallon  demijohn.  He 
plumped  this  down  on  the  counter,  the  druggist 
looked  at  him  inquiringly,  and  he  said: 

"  Fill  her  up,  Jim.    Baby's  took  bad.  " 

Sea  Captain  —  "Waiter,  what  do  you  call 
this?" 

Waiter  —  "Bouillon,  sir." 

Sea  Captain — "Well,  well,  I  must  have 
sailed  on  bouillon  all  my  life  and  did  not  know 
it." 

#     *     * 

He  engaged  a  German  cook  not  long  ago. 
His  wife  liked  the  appearance  of  the  applicant. 

"I'd  like  to  have  you  come,"  said  the  lady  of 
the  house,  "but  perhaps  you  won't  want  to  live 
with  us.  We  are  vegetarians  and  never  have 
any  meat  in  the  house.  Would  you  be  satisfied 
with  a  vegetable  diet?" 

The  fraulein  scratched  her  head. 

"Veil,"  she  said  dubiously,  "iss  beer  a  wege- 
table?" 

Aspiring  to  be  an  author  and  to  write  a  real 
book,  a  young  man  approached  a  literary  friend 
for  advice  and  pointers  on  the  subject.  Among 
other  things  the  friend  told  him  to  be  sure  and 
make  the  very  first  .sentence  strong — with 
originality  to  grip  the  attention  of  the  reader 
and  get  him  interested  at  the  very  start.  The 
young  man  went  back  and  labored  and  burned 
the  midnight  oil  until  finally  the  book  was 
completed  and  set  in  type.  Then  he  sent  a 
proof  to  his  friend  ami  the  friend  read  the 
opening  sentence.    What  he  saw  was  this: 

"Oh  hell!  exclaimed  the  duchess,  who  up  to  this 
point  had  taken  no  part  in  the  conversation." 
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©NCE  UPON  R  TIME  1HERB  MS 

/?  poet  won  nms  not  in- 

WFLY ItlPOKIBL  f  TO  PER^VBDl 
TO  WE  Mom 'FOR Hl$  WORK 


Mn  Editor  wrote  hpm 

—  "IHfiVE'fiN  H?lft  FOR  ft 

poem  -  Come  apid  5ee  me 
fl$0VT  IT— 


5°jheEditors5/mctum 

BEING  in  ANOTHER  OTY/THE 

Poet  dressed  up&  Hrtit 

DOW/\j  TO  THE    OEPO~ — 


This  SW0W5TME  Poet  wad- 
ing THROMtf  THE  SMOKE 

THAT  FILLED  THE    TRftiN 
SHED  — 


fl£W0FTH£  iRfUN  P/WlNG 
THROUGH  THE  MOUNTfllNS'OF 
MMWOODlLL.  X  MARKS  THE 
5P0TWERE  THE  ?0£T  HRS 

h^  Head  out  or  the  car 
Window  letting  it  loox^t 

THE  ^EflOTIFCJL   SCENE  RY- 


WIIE  HE  HflO  W'JtffflD  OUT TO£ 
kV//VP0^  Trt£  POET  Sot  ft  C'NPER. 

in  tf'S  Eye  &  mother  Larger 
Cinder  /m  hi5  other  eye 


"S'he  Poet  at  the  Smctum-See 
the  Soot  on HiSF^ce -Note  the 
MfiNlflCQL  GIRRE  Of  TH05E  C/MPER 
L1QEN  ORBS-  THE  EDI  TOR  IS  SflYIAIG- 
-I  WANT  ft  POEM  ON-BEflUTiFUL 
NATURE.VIEWED  FROM  fi  CUR  WIN-. 
QOW-DOYOUFEEL  HNf  /N5P/RflTfOH? 
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Ozone 


In  the  Home 


Recognizing  ozone's  many  uses  in  the  indus- 
trial arts  and  its  possibly  larger  field  in  ventila- 
tion and  sanitation,  we  have  produced  simple 
electrical  machines  which  furnish  ozone  in  any 
desired  quantity  for  any  purpose. 
Where  Crowds  Gather 

The  G-E  Ozonators  illustrated  can  be  attached  to  any  lamp  socket  and 
use  but  a  few  cents'  worth  of  electricity  per  day.  They  can  be  used  to 
supply  ozonized  air  to  hospitals,  stores,  hotels,  theatres,  schools,  and 
wherever  crowds  gather. 

Where  Offensive  Odors  Prevail 

Ozone  is  also  effective  in  destroying  offensive  and  disagreeable  odors. 
In  fertilizer  plants  and  in  factories  which  work  gelatin,  glue,  hides, 
hair,  fat,  bone  and  similar  products,  this  use  of  ozone  will  be  readily 
appreciated,  not  only  by  the  manufacturer  and  his  employees,  but 
especially  by  residents  in  the  vicinity  of  the  factory. 

Sizes  for  All  Uses 

Utility  Ozonator.  A  small  machine  intended  for  application  in  out 
of  the  way  places  such  as  basements,  closets,  kitchens,  lavatories,  etc. 
Household  Ozonator.  Of  the  same  general  construction  as  the 
Utility  and  for  general  application  in  the  household.  Can  be  located 
wherever  convenient  and  carried  from  room  to  room.  In  houses  pro- 
vided with  a  furnace  it  may  be  placed  in  the  cold  air  duct  and  so  diffuse 
ozone  gently  throughout  the  house. 

Universal  Ozonator.  A  more  powerful  machine,  equipped 
with  blowers,  and  intended  for  use  in  large  dining  rooms,  cafes, 
theatres,  etc. 

Special  Ozonators 

Larger  special  machines  are  available  for  ventilating  systems  and  I 
for  producing  ozone  in  very  great  concentration  for  chemical  and  I 
manufacturing  purposes.  Prices  and  further  information  on  re-  [ 
quest.  If  you  have  special  manufacturing  problems  where  ozone 
may  be  used  as  a  bleaching  agent  or  deodorant,  or  for  any  other 
special  purpose,  your  problem  will  be  given  special  attention  by 
expert  engineers. 

Your  electric  lighting  company  or  nearest  electric  dealer  will  supply  you 
With  the  regular  sizes  of  G-E  Ozonators.  If  you  cannot  Ret  them  locally,  Write 
Our  nearest  office  for  illustrated  bulletin,  prices  and  complete  information. 

General  ElectricCompany 

Largest  Electrical  Manufacturer  in  the  World 

General  Office  :   Schenectady,  N.  Y. 

Sales  Offices. in  all  Large  Cities  Agencies  Everywhere 
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THE  average  person's  mind  resembles  a  scrap-pile  more  than  anything — heaped 
high  with  a  vast  miscellany  of  unrelated,  unclassified,  unindexed  facts.  To 
summon  on  the  instant  from  this  disordered  pile  a  needed  name,  date,  fact  or 
circumstance  is  as  uncertain  a  process  as  seeking  in  a  big  library  for  an  unindexed 
book.  A  world  of  information  in  the  storehouse  of  your  mind  is  as  valueless  as  un- 
discovered gold — if  this  accumulated  wealth  of  thought  is  not  systematically  on  tap. 

I  will  make  your  mind  as  well-ordered 
as  a  cross-indexed,  classified  file 


I  will  mate  you  master  of  your  mind's  infi- 
nite ramifications  instead  of  a  victim  of  its  dis- 
ordered details.  My  systematic  course  of 
memory  training  accomplishes  this  for  you. 
You  can  grasp_  its  essentials  by  ten  minutes  of 
pleasurable,  interesting,  concentrated  daily 
study  for  just  a  few  weeks.  As  you  progress 
you  will  surprise  yourself  continually  by  the 
facility  of  thought  and  speech  which  you  ac- 
quire.   The  added  degree  of  confidence — and 


all  loss  of  self -consciousness— with  whichr 
you  address  your  colleagues  in  the  busi- 
ness and  social  world  will.also  be  a  source 
of  much  gratification  to  you.  You  will 
find  yourself  able  to  speak  on  your  feet 
when  suddenly  called  on  by  your  fellow- 
men  at  meetings  or  assemblages  of  any 
sort — whereas  you  probably  gurgled  fool- 
ishly— turned  pink — then_  white — and  sab 
down — before. 


America's  foremost 
authority  on  Memory 
Training,  Public  Speak- 
ing.  Self  Expression,  and 
Principal  of  the  Dickson 
Memory  School,  Auditorium 
Building.  Chicago. 


The  Key  to  Success 

A  good  memory  Is  as  necessary  to  success  as  trained  muscles  are  to  the  'athlete.  They  are 
acquired  in  the  same  way:  That  is — through  systematic  exercise.  A  good  memory  means 
more  than  mental  systematization.  It  means  logical,  forceful  thinking  that  is  the  result  of, 
the  well-ordered  mind.  It  means  positive  control  of  self — and  ability  to  influence  others' 
through  the  medium  of  mental  domination. 

Now  I  have  told  you  of  some  things  that  will  make  or  mar  your  success — and .  all  of  these 
factors  are  things  within  your  own  control.    A  little  determination  on  your   part,  a  little 
effort,  alittle  scientifically  directed  training,  and  you  rise  'way  above  the  mediocre  to  a 
position  of  success  and  satisfaction. 

Don't  condemn  my  method  until  I  can  explain  it.  There  is  more  in  it  than  you  think.  ThousanOf 
have  pronounced  my  training  the  turning  point  in  their  success.  Write  me  personally  if  you 
want  the  details — or  if  more  convenient— signing  and  mailing  the  coupon  will  do.   After  you 
get  my  planis  time  to  decide  it  is  not  meant  for  you— not  before.  Will  j 


Prof.  Henry  Dickson,  Principal  Dickson  School 
«{  Memory,929  Auditorium  BIdg.,  Chieago,  ID. 

Send  me  free  Booklet,  "How  to  Remember"',  also 
' — copyoflnck- 


This  Valuable  Book 

—"How  to   Remember— FREE" 

Simply  clip  the  coupon— and  mail  it— or  drop  'me  a  letter 

or  postal  now— just  as  it  is  most  convenient  for  you.  You 

will  receive  my  booklet  by  return  mail.  Read  this  booklet 

carefully— C 

mail.   If  I 

offer  I  will  mail  you  a  de  Luxe  Edition  copy  of  my  hand- 

eomely-illustrated,  richly-bound  volume— free  of  charge, 

Send  the  Coupon  or 
Postal  Today 
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Railway  Mail  Clerks 

PARCELS  POST  means 
hundreds  of  appointments. 

Examinations  everywhere  May  3rd. 

;90C°°io$1800°°aftar 
fo*LIFE, 

No  "layoffs"  without  par,  because  of  strikes,  financial 
jrries  or  the  whims  of  some  petty  boss.      Excellent 
iportunities    for    quick    advancement  to  Higher  ^4 
overnment  Positions.      If   you  want  imme-    _^^^       SEND 
ate  appointment,  send  TODAY  for  our  ^^        COUPON 
schedule  showing    locations    of    the  ^^r  BELOW 

May  3rd    examinations.     Any  de-  /^P»,.,„„„„„™.„ 
!ay  means  the  loss  of  just  so     .^^      FRANKLIN  INSTITUTE 
nuch  time  in    preparing  ^^r         Dept.N  115,  Rochester,  N.Y. 
-ourself  for  examina-^^^The  coupon>  fiiIed  out  as  directed,  en- 
£.oa-  ^^^  titles  the  sender  to  free  sample  questions  ; 

we  prepare  ^^    afreecopvof  our  book,"GovernmentPositions 
Candidates^-  and  How  to  Obtain   Them,"  Full  List  of  Posi- 
ts ree.  _^^  tions  Open;  and  to  consideration  for  Free  Coaching 
for  the  examination  here  checked. 
— — — i  COUPON  — — — — — — 

Railway  Mail  Clerk  1S900  to  S18OO]     ..Internal  Revenue   ($700  to  $18001 
Posroffice  Clerk        [$600  to $1300]     .  .Stenographer          fJ800  to  f  1500J 
Postoffice  Carrier      [$600  to  S12001     ..Clerk  in  the  Departments  at 
Rural  Mail  Carrier  t$600  to  $11001        Washington             l$SO0  to  $1500] 
Bookkeeper              [$900  to $1800]    .  .Canadian  Govern- 
Customs  Positions  I$800  to  $1500]       ment  Positions        

aaress* "."."'. '.!!'. '.'."."'.! !.'!.".'.'.".'."  !Ii". '.'.'."  !!"".*"."!""!  Niis 

Use  this  before  you  lose  it.  Write  Plainly. 


Wireless  Engineering 

Study  under  a  Marconi  Engineer.     Full  course  including  diploma 
S28.25.     Our  graduates  are  making  good  on  land  and  sea.     Oper- 
ating, Engineering,  Office  Methods,  Drafting  by  eleven  experts. 
Also  languages.    New  class  starts  March  17II1.    Circular  free. 
Y.  M.  C.  A.  Telegraph  School 

EAST  SIDE  ASSOCIATION  INSTITUTE 

161  East  86th  Street  New  York  City 


This  School  is  Supreme 
in  Teaching  Law  by  Mail 

THE  ORIGINAL.  SCHOOL, 

It  established  correspondence  in- 
struction 23  years  ago.  It  was  founded 
on  sane  methods,  sound   courses   and 
authoritative  teaching-.    It  has  never  devi- 
ated therefrom.    It  has  had  phenomenal  suc- 
cess and  enjoys  unlimited  respect.    Right  now 

The  Sprague  Correspondence  School  of  Law 

Is  best  equipped— best  qualified  to  teach  you  law— for 
legal  practice  or  for  business.  It  is  really  a  SCHOOL. 
The  catalog  proves  this.  And  it  explains  each  advantage 
in  detail,  lists  the  thousands  of  successful  graduates,  and 
gives  the  fair  prices  for  the  College  Law  Course  and 
Business  Law  Course. 

If  you  want  the  best— WRITE 
NOW  FOR  THIS  CATALOG. 

The  Sprague  Correspondence^ 
School  of  Law 

292American  Building 
Detroit.  Mich. 


Navy  Trades  Pay 
Good  Men  Well 


IF  YOU  are  between  18  and  25. 
ambitious  and  of  a  mechanical  turn 
of  mind,  read  this : 

The  United  States  Navy  employs 
men  of  50  different  trades  to  operate 
and  care  for  the  intricate  machineries 
which  make  up  the   modern  warship. 

These  men  are  skilled  workmen  of 
the  highest  order.  Some  of  them  have 
learned  their  trades  before  entering  the 
Navy,  but  most  of  them  have  been  es- 
pecially trained  for  their  work  in  the 
Navy  Department's  trade  schools  and 
by  practical  experience  on  board  ship. 

The«e  men  receive  excellent  pay,  which  is 
nearly  all  clear  money,  because  board,  lodg- 
ing, and  many  other  advantages  are  tree. 

The  hours  are  good  and  the  work  is  steady — 
no  lay-offs.  Promotions  with  increased  wages 
are  easily  earned.  Chance  to  save  money  ex- 
cellent. The  life  is  far  healthier  than  any  fac- 
tory or  shop  job  can  be.  And  there  are 
frequent  changes  of  scene  and  plenty  of  good 
companionship. 

Call  at  the  Navy  Recruiting  Station  near 
you  (look  for  address  in  the  want  columns  of 
your  local  Sunday  newspaper)  and  get  full 
particulars  about  different  kinds  of  work,  pay, 
hours,  etc.  Or  write  for  interesting  free  books 
describing  Navy  trades  and  the  daily  life  on  a 
United  States  man-o'-war. 

If  you  put  this  off,  you're  likely  to  forget. 
So  mail  a  postcard  for  these  books  today  —  non>. 

BUREAU  OF  NAVIGATION 
Box  5,  Navy  Dept.,  Washington,  D.C. 

U.  S.  NAVY 
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NEWJOBS 

NOW  OPEN 

Earn  from  $35  to  $100  Weekly  as  a 

TRAFFIC 
MANAGER 

Modern  transportation  ia  a  jungle  of  routes  and  rates  calling  for 
specialists  who,  like  the  pathfinders  of  old,  have  expert  knowl- 
edge of  the  trails  of  traffic.  How  to  route  shipments  to  obtain 
shortest  mileage  and  quickest  deliveries  andfeow  to  classify 
goods  to  obtain  lowest  rates  are  two  vital  factors  in  business 
competition.  The  man  who  knows  how  is  so  valuable  to  bis  em- 
ployer that  ba  commands  respect  and  big  remuneration. 

Big  Salaries  Paid  to  Traffic  Managers 


New  and  Uncrowded  Profession 

There  are  half  a  million  LARGE  SHIPPERS  in  IheUnitedStates.  practical- 
ly everyone  of  them  needs  an  expert  traffic  man,  and  this  need  is  recog- 
nized as  never  before  because  of  the  recently  enacted  railroad,  rate  laws 


a  many  tunea  greater  t 


Study  Traffic  and  Interstate  Commerce 


Our  Interstate  Commerce  Courses 


ables  you  to  study  AT  HOME,  without  l._ 

iliurouKtilv  versed  and  E-"    '     ' 

icti on  ia  given  by  some  of  tt 
traffic  managers  in  the  coo,  is  easy  to  grasp  and  tl 

f  rence.  with  reasonable  application, 
car.  master  this  new  profession . 

FREE  PORTFfll  Ift  c,iP  coupon  below,  sign  and  mail  at  once,  and  we 
I  "*■*"  ■"Uni  TULIU  wj,f  Bend  you  FR'BE  postpaid,  n  handsome  port- 
folio contain.,  the  opportunities  and  re- 
quirements of  this  attractive  profession.  Get  posted  at  oace.  Clio  couoon. 
LA  SALLE  EXTENSION  UNIVERSITY,  Dept.  41, 


FREE 

PORTFOLIO 


COUPON 


La  Salle  Extension  University 
Dept.  41, 

I  am  interested  in  the  new  prof. 

Traffic  Management.    Please  send   mf 
formation  and  Traffic  Book,  free  of  all  c 


Signal  Engineers 

Wanted 

$125  to  $300  ^ 
A  MONTH      ^ 

Write  today!  A  most  wonderful  oppor- 
tunity for  the  ambitious  man.  Railroads 
need  hundreds  of  Signal  Engineers.  Will  pay 
big  money  for  practical,  trained  experts. 
You  need  no  experience  to  take  up  this 
work.    Send  a  post  card  immediately.       «g 

Chief  Signal  Engineer 

will  instruct  you  personally.  Depart- 
mentof  Signaling  organized  to  train  men  to 
fill  these  big  positions  open.  Chief  Signal 
Engineer  will  instruct  you  right  in  your 
own  home  by  mail.  We  teach  you  to  be  a 
practical  expert  signal  engineer  capable 
of  earning  from  $125  to  $300  a  month  at  the 
very  start. 


FREE 


$13.50  Outfit 


to 


Don't  delay.  More  trained 
men  wanted  right  now.  Demand 
growing.  Future  unlimited.  _  Outfit  con- 
sists o£  miniature  locomotive,  tracks, 
standards,  block  signals,  etc. 

Offer  Limited — So  Hurry 

Just  send  post  card  for  our  catalog 
and  full  information.  A  big  chance  for 
you.  Send  immediately.  No  obligations. 

Dept.  of  Signaling,  Desk  1404 

493  Cass  Street,  Chicago 


LEARN  ZNMT0S 


nd    models.      Great    demand    for   Auto   Experts. 

repair  man,  chauffeur  or  sales- 

We  have    the  highest  en- 

Our   38   page 

Free  book  explains  All.    Write  for  it. 

PRACTICAL  AUTO  SCHOOL 
68-M.  Beaver  Street         NEW  YORK,  N.  Y. 


WANTED-SALESMENANDSALESWOMEN 


Hundreds  of  good  positions  now  open  paying  from  $1,000.00  to 
$5,000.00  a  year.  No  former  experience  required  to  get  one  of  them. 
We  will  teach  you  to  be  a  high  grade  Traveling  Salesman  or  Sales- 
woman by  mail  in  eight  weeks  and  assist  you  to  secure  a  good  position 
where  you  can  earn  good  wages  while  you  are  learning  Practical  Sales- 
manship. Write  today  for  full  particulars,  and  testimonials  from  hun- 
dreds of  men  and  women  we  have  recently  placed  in  good  positions; 
also  list  of  good  positions  open.    Address  (nearest  office)  Dept  130. 

NATIONAL  SALESMEN'S  TRAINING  ASSOCIATION 
Chicago  New  York  Kansas  City  San  Francisco  New  Orleans  Toronto 


Learn   JEWELRY  ENGRAVING 


in  your  own  home.     Earn  $20.00  to  $50.00  weekly.     Pe 
tions.     Write  for  free  booklet. 
CHICAGO  ENGRAVING  SCHOOL,  614 


Chicago 
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FREE  AUTOMOBILE 

To  Students  SSffl!ffl5ilf,lJ£ 

ders  in  "Coey  Flyer"— 6  cylinder— & 
passenger  car.  We  teach  you  to  make 
big  money  in  automo- 
Easy 


POPULAR    ELECTRICITY    MAGAZINE  for  APRIL 


Come  to  New  York. 

And   Learn   Electricity 

Your  Opportunity  Is  Here \ 


The  World's  Greatest  Opportunities  Are  Open 
to  the  Men  Who  Understand  Electricity 

There  is  no  field  which  offers  such  gigantic  possibilities  to  ambitious  young 
men  as  the  Electrical  Field.  New  York  is  the  world's  authority  on  things 
electrical.  Every  scientific  appliance  is  used  here  that  has  been  proven  prac- 
tical. New  York's  Electrical  Power  Plants  are  the  finest  in  the  world  and  our 
students  are  taken  through  them  regularly  for  inspection  and  instruction. 

We  teach  you  electricity  by  giving  you  the 
actual  work  to  do.    YOU  LEARN  BY  DOING ! 

Every  day,  new  discoveries  are  being  made  by  men  who  have  studied  practical  electricity. 
Our  students  learn  all  about  the  Installation  of  Burglar,  Fire  Alarm  and  Electrical  Door 
Opener  Systems,  Wiring,  Shop  Practice  and  Electrical  Repairs.  The  course  also  includes 
Estimating  and  Contracting,  Illumination,  Sign  Wiring,  Direct  and  Alternating  Currents, 
Switchboard  Operation  and  Construction,  Dynamos,  Motors,  etc.  In  fact,  every  branch  of 
'Practical  Electricity  is  taught  so  thoroughly  and  so  personally  that  when  a  student  gradu- 
ates and  has  his  certificate  he  is  several  years  ahead  of  the  experienced  man  in  the  field  who 
has  not  had  special  training  such  as  we  give. 

The  course  can  be  completed  in  six  or  eight  months  although  no  student  is  limited  as 
to  time.  He  stays  here  and  studies  until  he  is  actually  qualified  to  hold  a  good  paying 
position  with  any  of  the  large  electrical  companies,  mining,  Public  Utility  Corporations  or 
any  other  of  the  large  concerns  who  need  master  electricians.  Or  he  can  go  into  business 
for  himself.  This  is  NOT  a  correspondence  school  but  a  school  where  YOU  LEARN 
BY  DOING. 


Write  to-day  for  FREE  book  and 
full  particulars.  This  is  a  real  opportunity 
for  "live  wire"  men  who  want  to  get 
ahead  in  the  world  and  make  something 
out  of  themselves.     Write  NOW! 

The  New  York 
Electrical  School 

40  West  17th  Street 
New  York 


USE  THIS  COUPON  AND  GET  OUR  FREE 
CATALOG  AND  FULL  PARTICULARS. 


N.  Y.  Electrical  School,  New  York  City: 
Please  send  me  your  FREE  Catalog  and  full 
particulars  regarding  your  school. 

Name 

Street 


City. 
(Write  Plainly) 


For  our   Mutual  Advantage  meutioii   Popular  Electricity 


iTltlng    to    A.lverU 


Don't  stop  to  envy  the  success-       ,• 

ful  man.    Study,  and  ambition       »• 

have  placed  him  where     ,** 

he  is  to-day— and  YOU    »•* 

have  the  same  chance!    »• 

Study  at  Home !  ..♦•  Dl*<lf  SlDCf 

Pays  Big  Salaries 

,-Iachine  Drafting,  Machine  Design,  Structural 
and  Architectural  Drafting  and  Design, 
Builders'  Courses,  Plan  Reading,  Estimating, 
Contractors'  Courses,  Etc    Regular  and  short 


Study  at  home  in  leisure  hours; 
work  is  same  as  in  our  college  day  and 
evening  classes.  Both  resident  and  corre- 
spondence courses.    State  which  you  want. 

CHICAGO  TECHNICAL  COLLEGE  . 

609  Athenaeum  Building,  Chicago,  PI. 


Do  You  Like  to  Draw? 

That's  all  we  want  to  know 
Now  we  will  not  give  you  any  grand  prize 
or   a  lot  of  free  stuff  if  you  answer  this  ad. 
>  we  claim  to  make  you  rich  in  a  week. 

your  are  anxious  to  develop  your  talent 


send  a  copy  of  this  picture  with  6c  in 
for  portfolio  of  cartoons  and  sample 

[E  W.^fEYAV      i  01    IHRTOONING 

325  Ball  W<i  i        iu.,.1,    ' 


MUSIC  TAUGHT  FREE 

AT  YOUR  OWN   HOME 

By  the  Oldest  and  Most  Reliable  School  of  Music 
in  America-Established  1895 

Piano,  Organ,  Violin,  Mandolin,  Guitar,  Banjo,  etc.  Beginners  or  ad- 
vanced players.  One  lesson  weekly.  Illustrations  make  everything 
plain.  Only  expense  2c  per  day  to  cover  cost  of  postage  and  musio 
used.  TV  rite  for  FREE  booklet  which  explains  everything  in  full. 
AMERICAN    SCHOOL  OF  MUSIC,  38  Lakeside  Bldg.,  CHICAGO 


|EARN  TELEGRAPH  , 

Morse  or  Wireless.  Station  Agency  work^ 
also  taught.  Splendid  opportunities.  Grad-1 
uates  assisted.  We  own  and  exclusively  oecupy\ 
|f£?Aa;ee  modem  buildings  eguipped  with  R.  B. 
l&i?:?-ers-1'1M,.We.steI71,  Union  Wires  and  Complete  Wlre- 
■  lesB  btation.  Oldest  and  largest  school— est.  38  years.  In- 
l*68^?"4*2?-000- Endorsed  by  Rallroad.Wireless 
■and  Western  Union  Officials,  Expert,  practic-' 
l&™™U^espellae?  ma»  be  earned.  Tuition  lo- 
■  uasy  payments.  Correspondence  courses  also.  Catalogs  Free. 

.Dodge's  Telegraph,  Railway  &Wlre!ess  Institute 
■21st  Street Valparaiso,  Ind. 


COPY   THIS   SKETCH 

re  what  you  can  do  with  it.    You  can 
$125.00  or  more  per  week,  as  illustrator 
My  practical  system  of  personal  indi- 
vidual lessons  by   mail  will  develop  your  talent 
Fifteen  years  successful  work,  for  newspapers  and 
magazines  qualifies  me  to  teach  you. 

Send  me  your  sketch  of  President  Wilson  with  6c 
!n  stamps  and  I  will  send  you  a  test  lesson  plate,  also 
collection  of  drawings  showing  possibilities  for  YOU. 

Landoil    School    and    Cartooning 
Schofield  Building,  Cleveland,  O. 


TEACH    OY    MAIL. 

WRITE  FOR  MY  FREE  BOOK 

"HOW  TO  BECOME  A  GOOD  PENMAN'' 

and  beautiful  specimens.    Your  name  elegantly 
written  on  a  card  if  you  enclose  stamp.      Write 
Address   F.  W.  Tamblyn,  437  Meyer  Bldg.,  Kansas  City,  Mo. 


ELECTRICAL 


with  training  are  al- 
ways in  demand.  Having 
trained  over  2000  young  men 
in  the  past  20  years  in  the  fundamentals  of  Applied  Electricity,  The 
Bliss  Electrical  School,  with  its  well-equipped  shops  and  labora- 
tories, is  peculiarly  well  qualified  to  give  a  condensed  course  in 
Blectrica,      ENG|NEER|NQ 

including  Mathematics,  Steam  and  Gas  En- 
gines, MechanicalDrawing,  Shop  Work,  and 
Theoretical  and  Practical  Electricity,  in  all 
branches.  Studenls  construct  dynamos,  in- 
stall wiring  and  test  efficiency  of  electrical 
Course,  with  diploma,  complete 


IN  CNE  YEAR 


PIANO  TUNING  PAYS 


Learn  the  most  independent  of  all  professions.  You 
can  learn  quickly  and  easily  by  devoting  your  spare  time 
for  a  few  weeks,  to  our  correspondence  system.  Our  won- 
derful invention  the  TUNE-A-PHONE  eliminates  all  guess 
work  and  assures  success  with  or  -without  a  knowledge  of 
music.  We  furnish  full  size  action  model  and  necessary 
tools.  You  can  earn  $5  to  $15  per  day,  travel  in  any  civil- 
ized country,  see  the  world  and  regulate  your  own  hours 
for  business.  School  chartered  by  State.  Diploma  granted. 
Guaranteed  as  represented  or  tuition  refunded.  Write 
today  for  free  illustrated  book  and  valuable  information. 
N1LES  BRYANT  SCHOOL  151  Art  Institute,  Battle,Creek,  Mich. 


I  TEACH  SIGN  PAINTING 

SHOW  CARD  WRITING  OR  LETTERING  by  mail 

and  guarantee  success.   Only  field  not  overcrowded.  My 

instruction   is   unequalled  because   practical,    personal 

and  thorough.    Easy  terms.    Write  for  large  catalogue. 

CHAS.  J.  STRONG,  Founder 

DETROIT  SCHOOL  OF  LETTERING 

Department  113  Detroit,  Mich. 

•'Oldest  and  Largest  School  of  its  Kind" 

•Thoroughly  equipped  Residence  School" 


Railway  Mail  Clerk  Exam 

MAY  3rd 

Let  Me  Prepare  You.    Write 
NOW  for  Free   Booklet    92 

ARTHUR  R.  PATTERSON,  Civil  Service  Expert 

Former  U.  S.  Civil  Service 

Secretary-Examiner  Rochester,  N,  Y, 


TELEGRAPHY  TAUGHT 

hortest  possible  time-     The  Omnigragh  Automatic 
Transmitter  combined   with   standard  key 
Jr       and  sounder.     Sends  you  telegraph  mes- 
es  at  any  speed  just  as  an  expert  opera- 
would.    Five  styles,  82  up;  circular  free. 

OMNIGRAPH  MFG.  CO. 
H  Cortlandt  Street    New  York 


Earn  while  learning.     Most  practical  watch  school.    Indi- 
vidual instructions.  Graduates  in  gieatdemand.  Bookfree. 

CHICAGO  SCHOOL  OF  WATCHMAKING 
65  E.  Van  Buren  Street  Chicago 


OE    A.    BANKER 

Learn  a  profession  that  will  give  you  standing-  and  independ- 
ence.   Splendid  opportunities.    Pleasant  work,  short  hours,  all 
holidays  off,  yearly  vacation  with  pay,  good  salary.     Diploma 
in  six  months.  Text  books  by  Edgar  G.  ALtorn.  Catalog  free. 
AMERICAN  SCHOOL  OP  BANKING,  139  McLene  Bldg.,  Columbus,  Ohio 


SHORTHAND  c 
*•':      IN  30  DAYS 


absolutely  guarantee  to  teach  Bhorthand  complete  in 
ihirtydays.  You  can  learn  in  spare  time  in  yourown 
home,  no  matter  where  you  live.  No  need  to  spend  months 
as  with  old  systems  Boyd's  Syllabic  System  is  easy  to 
learn— easy  to  write— easy  to  read.  Simple.  Practical. 
Speedy.  Sure.  No  ruled  lines— no  positions— no  shading 
as  in  other  systems.  No  long  lists  of  word  signs  to  con- 
tuse. Only  nine  characters  to  learn  and  you  have  the  en- 
tire English  language  at  your  absolute  command.  The 
best  system  for  stenographers,  private  secretaries,  news- 
paper reporters  and  railroad  men.  Lawyers,  ministers, 
teachers,  physicians,  literary  folk  and  business  men  and 
women  may  now  learn  shorthand  for  their  own  use.  Does 
not  take  continual  daily  practice  as  with  other  systems. 
Our  graduates  hold  high  grade  positions  everywhere. 
Send  to-day  for  bookie.  testimonials,  etc. 
f  CHICAGO  CORRESPONDENCE  SCHOOLS 
Chicago  Opera  House  Block,  Chicago,  III 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR    ELECTRICITY    MAGAZINE  for  APRIL 


Be  the  Boss 

Get  in  the  New  Profession 

Thousands  of  men  are  needed.     The  new  profession  that  is 

paying  big  money  wants  you  and  needs  you.  Here  is  your  opportunity 
to  get  into  it  now.  You  don't  need  to  leave  your  present  employment. 
Just  a  few  hours  a  day  in  your  own  home  and  soon  you  get  your  diplo- 
ma and  you  are  a  full-fledged  Meter  Engineer. 

Be  a  Meter  Engineer  A  $3,000  Job  for  YOU 


The  profession  of  Electrical  Meter  En- 
gineering is  now  in  its  infancy.  It  is  calling 
for  men.  The  Central  Electric  Stations  must 
have  Meter  Engineers,  because  without  them 
they  cannot  operate.  Thousands  of  positions 
now  open.  Over  400,000  new  meters  are  going 
to  be  installed  next  year.  Just  think  of  the 
vast  army  of  men  that  will  be  needed.  And 
besides,  Meter  Engineers  now  are  so  scarce 
that  the  Central  Stations  are  willing  to  pay 
huge  sums  for  competent  men.  YOU  can 
get  into  the  profession.     It  is   calling  you. 


Special 

For  a  limited  time 
weare  makingaspe- 
cial  reduced  price 
offer  in  order  to  in- 
duce men  to  start 
the  study  of  Meter 
Engineering  right 
away.  Write  for  full 
particulars  at  once. 


Electrical  Meter  Engineering 
is  one  of  the  best  paying  profes- 
sions in  the  electrical  industry. 
We  can  show  you  hundreds  of 
men  who  are  making  better 
than  $3,000  each  year.  How- 
would  you  like  to  have  a  $3,000  a 
year  job    six   months   from    now?       ^  __  __ 

Just  put  your  name  and  address       a?     p  D  p  T* 
on  the  free  coupon  and  get  full       ^         *    *  »  *-*  ^-* 
particulars    absolutely     free 
Send  coupon  now  —  today. 


jf  Book  Coupon 
Send  the  Coupon  for  FREE  Book  /fcS^SS 


Do  not  delay  an  instant.     Just  put  you  name  and  address  on  the 
coupon  and  mail  it  to  us  at  once.    We  will  send  you  absolutely  FREE  and 
postpaid,  our  new  book  on  Meter  Engineering.    It  tells  you  all  about  the     ( 
New  Profession  and  about  our  school.   It  tells  you  how  you  can  learn  to     ^* 
become  a  Meter  Engineer  in  your  own  home  during  your  spare  time.      *♦ 
Absolutely  no  obligations  of  any  kind.     Just  your  name  and  ad-      «,♦ 
drsss  is  enough.       But  write  today —  now  — immediately  while      *♦ 
we  can  still  make  this  great  special  offer.  jr 

Fort  Wayne"  Correspondence  School      ♦♦* 

D'ept.    1404.  Fort  Wayne,  Indiana       _«,♦ 


4*     Gentlemen:  Please  send  me  absolutely  free 


s'linl\\M, 


pari  I,  allar-  el  the  meat  spe- 
;  is  now  being  made  to  induce  men 
Engineering.    1  assume  no  obliga- 


For  our  mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers, 


POPULAR    ELECTRICITY    MAGAZINE  for  APRIL 


Don't  Tie  Thyself  with  the  Thousand 


Thongs  oi  a  Timeworn  Trade 

Take  Your  First  Step  Today  to  Learn  a  Profession 

Become  a  Physical  Culture  Doctor 


nnmp  Studv  Course  Qompjete  in  the  theory  of  Physeultopathy.    Lesson 
aUHEC  CUUUy  VUUISC  simplifR-d  for  self-teaching,  easily  and  quieklyleamed. 
.      !.  i      <  nurse   in  75  lessons.      Enrollment  may  be  made  any  time.     EASY 
M11.-.THLY  PAYMENTS.  J3  , 

Macfadden  Encyclopaedia  Free  ^iMcaucift^lenwEhiccril°?hetataPteX 

book  of  the  Course,  is  included  in  the  tuition  as  well  as  five  other  text  books  AB- 
SOLUTELY FREE.    WHITE  TODAY  FOR  FULL  PARTICULARS. 

Macfadden  College  of  Physeultopathy,  ^S.Xo""' 


I  WILL  MAKE  YOU 
PROSPEROUS 

If  yon  are  honest  and  ambitious   ■write  me 

today.     No  matter  where  you  live  or  what 

your   occupation,   I  will    teach  you  the  Real 

Estate  business  by  mail;  appoint  you  Special 

Representative  of  my  Company  in  your  town; 

start   you  In   a   profitable    business   of  your 

own,  and  help  you  make  big  money  at  once. 

Unusual  opportunity  for  men  without 

capital  to  become  independent  forlife. 

Valuable  Book  and  full  particulars  Free. 

Wite  today. 

NATIONAL  CO-OPERATIVE  REALTY  CO. 
»                         M141  Mar-den  Building 
Prest.       -  -      Washington,  P.  C. 


THE  AMATEUR  CRAFTSMAN 

AEROPLANE,  canoe,  sail-boat,  telephone,  " 

animal  traps,   eampimr,    ote.     I'oi1 

an. I  ,.o:  tor  free.     All  f„i   In  .■011I-.  :l  foi  "Scents. 

r.    H.    MILLER  CO.,    St.    Paul,  Minn. 


Buifdo 


GREAT 

Scholarship  Offer 

At  this  time  we  offer  you 

a  Tuition    Credit  Valued  at 

$100.00,  Absolutely  Without  Charge. 

It  entitles  you  to  a  complete  three  years' 
Course  in  our  big  law  school— Lectures, 
Faculty  Talks,  Examinations  and  the 
services  of  our  Consulting  Department. 
Only  expense  for  text  and  postage.  Offer 
is  limited-Hurry— write  immediately 
for  full  particulars. 

Superior  Advantages 
of  Our  School 

Ten  years  successful  experience  teaching 

law    by  correspondence— large    and    <0 
faculty— Course  prepares  for  bar  10  ANY  blAlli— 
simple. easy  and  direct  method  of  instruction— same 
as  Harvard,  Columbia  and  other  big  law  schools. 

We  Furnish  a  Magnificent  Law 
Library  With  Every  Scholarship 

Original  cost  $50,000-12  volumes— covers 
all  subjects  of  law— endorsed  by  Bench  and  Bar. 


Write  Today 

ivo'v';1 


d  Prepaid.    Hurry— offer 
limited-send  IMMEDIATELY. 

AMERICAN  CORRESPONDENCE 
SCHOOL  OF  LAW 

(Largest  Law  School  for  Home.  Study  in  the  World) 

1404     Manhattan  Bldg.       Chicago,  III 


LEARN 
AT 

HOME 

SENDFORBIGl 
LAWSCH00LB00K 


FRENCH— GERMAN 
SPANISH— ITALIAN 

Is  Easily  and  Quickly  Mastered  by  the 

LANGUAGE 
PHONE 

Combined  with  the 

Rosenthal  Method  of 
Practical    Linguistry 

This  is  the  natural  way  to  learn  a  foreign  language.  You  hear  the 
living  voice  of  a  native  Professor  pronounce  each  word  and  phrase.  He 
speaks  as  you  desire; — slowly  or  quickly,  night  or  day,  for  minutes  or 
hours  at  a  time.  It  is  a  pleasant,  fascinating  study;  no  tedious  rules  or 
memorizing.  It  is  not  expensive — all  members  of  the  family  can  use  it. 
You  simply  practice  during  spare  moments  at  convenient  times,  and  in 
a  surprisingly  short  time  you  speak,  read  and  understand  a  new  language. 
Send  for  Booklet  and  Terms  for  Easy  Payment 

THE  LANGUAGE  PHONE  METHOD 
946  Putnam  Building,  2  West  45th  Street.  New  York 


LONG-LlVED 

Animals 

Take  Vital 

Foods 


Long  life  thru  vital  foods 


The  everyday  BRAINY  or  LIFE-GIVING  foods  are  the 
most  strengthening,  healing  forces  in  nature.  They  promote 

the  highest  efficiency  in  brain  workers.  When  correctly  combined  they  maintain  health 
permanently. 

Wrongly  combined  foods  ferment  and  poison  the  system,  causing  rheumatism, 
appendicitis,  apoplexy,  etc.,  lack  of  appetite,  and  frequently  death.  The  different 
foods  causing  expectoration,  catarrh,  fevers,  nightsweats,  coughing,  etc.,  are  speci- 
fied in  the  instructive  free  boooklets.    Fat  people  have  reduced  one  pound  daily  by  a 


DrGESTIBLE  brainy  diet 


'ithout  fasting,  < 


NO   FOODS  SOLD 


People  write: — "My  brain  power  and  general  efficiency  have  been  nearly 
doubled  this  year  by  selecting  brainy  foods.  I  have  made  a  fortune  in  real  estate, 
and  (he  credit  is  honestly  yours."  ....  "The  hints  on  foods  for  curing  con- 
gested liver,  nourishing  the  brain,  etc.,  are  worth  untold  dollars." 

THE  NEW  BRAINY  DIET  SYSTEM 

Chapters  on  Diet  vs.  Drugs,  Effects  of  Foods,  Foods  for  Singers. 


Short-Lived 

Animals 
Take  Death- 
Producing 
Foods  < 


G.  H.  BRINKLER, 


F"ood.  Expert,  Dept. 


Send  10  cents  for  the  Instructive  Booklet. 
Send  the  addresses  of  your  sick  friends. 

19D  Washington,  D.  C. 


For  our  Mutual  Advantage  mention  Popular  Electricity  whei    writing  to  Advertisers. 


POPULAR   ELECTRICITY   MAGAZINE  for  APRIL 


Practical 
Electrical 
Education 

WE  teach  all  branches  of  Electrical 
Science  and  Engineering  by  prac- 
tical work  and  scientific  methods 
under  practical  working  conditions.  You 
may  enter  at  any  time — Day  or  Even- 
ing Classes. 

No  matter  what  your  present  education 
is  you  can  enter  this  school  at  any  time  with 
full  assurance  of  a  thorough  training  and 
graduate  an  expert.  We  will  start  you  at  the  point  you 
are  competent  to  begin  and  you  will  advance  as  quickly 
as  your  own  efforts  and  ability  warrant.  Position's 
secured  for  students  and  graduates.  Many  now  well 
employed.  Names  on  request.  Full  particulars  and  in- 
teresting catalogue  free.  Get  it  and  see  what  real 
electrical  education  is. 

Write  Right  Now  — Clip  The  Coupon 


SCHOOL  OF  ENGINEERING  OF  MILWAUKEE 

161-171  Michigan  St.  Milwaukee,   Wis. 

Send  me  without  obligations  on  my  part  your  40  page 
Book  of  Valuable  Electrical  Facts  Worth  Knowing. 


FREE  BOOK  ON  MOTORING 

Explains  how  we  can  start  YOU  in  the 
i.uto  Business  as  Repairman,  Chauf- 
:eur,  Salesman  or  Auto  Mechanician 
vith  DYKE'S  NEW  IDEA  WORKING 
HODEL  SYSTEM  of  teaching  by  mail 

md  our  new  idea  EMPLOYMENT     

•LAN.  Let  us  tell  you  the  names  of  ^^charts.manikins.etcJ 
lome  of  our  students  and  the  salaries  they  are  drawing  today — 
nore  than  you  are  making.  Don't  miss  it — Send  for  Booklet 
MOW!  Beware  of  imiltil'irs.  This  is  the  ^ii</inal  and  only  system 
.fits  lei  ml  in  the  world. 

)YKE'S  SCHOOL  OF  MOTORING,  Box  2.  Roe  Bldg.,  ST.  LOUIS,  MO. 


if.  M.  C.  A.  Auto  School 

7th  &  Walnut,  Cincinnati,  Ohio 

aentlemen: — Please  send  me  your  catalog  telling  about 
>  weeks  course  of  Repairing,  Driving  and  Lectures, 
vhich  you  say  will  fit  me  for  a  good  position  as 
JhaufFeur  or  Repairman. 


A  Course  of  Lessons 


Drugless  Healing 

[Mechano-Therapy] 

FREE! 


bring  you  this  valuable  and  interesting  course  of  62  leBsons 
return  mail  without  cost. 

This  is  the  first  time  such  an  offer  has  ever  been  made, 
may  be  the  only  time.  We  cannot  urge  you  too  strongly  to 
cept  this  exceptional  opportunity  without  a  moments  hesitat 

This  offer  ia  strictly  limited.    As  soon  as  a  certain  number  of 
have  been  mailed,  we  shall  be  compelled  to  withdraw  the  offer, 
watt  a  minute.    Send  your  acceptance  right  away. 

These  Free  Lessons  Teach  You 


So  don't 


How  to  Treat  Headache 
How  to  Treat  Neuralgia 
How  to  Treat  Constipation 
How  to  Treat  Indigestion 
How  to  Treat  a  Sprain 
How  to  Treat  Dyspepsia 
How  to  Treat  Rheumatism 
How  to  Treat  Lumbago 

Besides  dozens  of  other  important 
know.    Every  single  step  explained  ai 


How  to  Treat 
How  to  Treat 
How  to  Treat 
How  to  Treat 
Hew  to  Treat 
How  to  Treat 
How  to  Treat 
How  to  Treat 


Catarrh 
Epilepsy 
Hay  Fever 

Paralysis 

Pleurisy 

Aathma 

Gout 

Jaundice 


.    livery  singlt 
>  understand. 


WHY  We  Are  Making  This  Offer 


We  want  the  public  to  know  the  real  truth  about  Drugless 
Healing.  We  want  you  to  convince  yourself  by  a  practical 
demonstration  just  what  a  wonderful  new  curative  force  may 
be  placed  at  your  command. 

Besides,  these  free  lessons  will  demonstrate  just  how  thoroughly,  how 
easily  and  in  what  a  surprisingly  short    tinu;    ><u  can  mast  it  this  wonderful 


I  the  slightest. 


in  class,  without  interfering  with  your  regular* 
an  established 


for  the  Free  Course  and 


am  $2500  to  $6000  a  year,  if  yo 

dignified  and  remarkably  profitable,  if  you  want 
"-   -d  happiness  then  send 


t  Drugless  Healing  f. 


Hundreds   of  bv  ■<   the  world  de- 

strate  the  wonderful  efficiency  of  our  methods.     What  about  yourself? 

'      ted—heal thv--!i;u-'pv  in      m  r  work— maki-  ~ 
TuglesaHe  " 


all  the  money  you  \ 


it,  get  posted  on  DrugU 


dealing  right  away. 


Remember:  This  Offer  is  Limited 


like  this.    Get  tho  facts  —  the 
—  learn    what  you   can  do  —  what  you    can  j 
earn    ae      a       taechnno-Thernpist.         Tho    A4W 
Free  62 -Lesson    Course    and 


Write  NOW  for  FREE  Course  of  Lessoni \A'  «■» — •— « 

Don't  wait  to  think  it  over..  Don't  hesitate  at  mt4        AmericanCollege 

of  Mechano-Therapy 
Dept.    775 

book  explnin  nil.       Send  }ujt  tht-  cou-    j,4  g]     W.     Randolph     St. 

pon  or  .po.tol  or  letter  rmhtaway.y*  cl      Chicago.  111.? 

American  College  of    .4*    Wtthoat  cost  or  obligation,  please 
Uulnm  -  Thornnv       t*      sond  mo  by  mail.  prt>p;u<l,  your  free 

Mecnano-  inerapy  y  ,)oo|     nl  jlu,  c0lirse  of  £> lo8SOM  lu 

Dapt.  775  4*    Dniglesa  Healing. 

81    Wert    y 

Rudolph  SL      4*  Nam, 

CHICAGO.     V 
ILLS.       4* 

(116)    4*Addn*» 


Cut  Thu  Out  and Mail  To-day 

For  our  Mutual  Advantage  mention  Popular  Eleetrlottj 


riling  <<»  Advertisers, 
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POPULAR    ELECTRICITY    MAGAZINE  for  APRIL 


Learn  Electricity! 


± 


Earn5 1 50^ 

TO 

$30020 

la  Month 


Electricity  is 
/**  -^"  today  the  great 

motive  power  of  the  world.    Its  use 

has  extended  to  every  phase  of  life  and  industry. 
Thos.  A.  Edison  says  that  the  field  of  electricity 

is  in  its  infancy— that  electrical  workers  of  the  future 
will  discover  uses  for  this  great  force  now  undreamed  of. 

Right  now  there  are  not  enough  electrical 
engineers  to  fill  the  big  paying  positionsopen.  Everyday 
our  Free  Employment  Bureau  has  a  call  for  Electrical 
Engineers  greater  than  we  can  fill.  Therefore,  we  are 
making  a  very  special  offer  to  students  at  this  time. 

Write  today !  Send  the  free  coupon  for  our  catalog 
and  free  information. 

We  Teach  You  in  a  Short  Time 
—at  Small  Expense  .SsftSsiS 

engineers  we  are  charging  a  small  tuition  fee.  Your  tools 
and  equipment  of  all  kinds  are  furnished  FREE  by  the 
School.  You  may  have  easy  payments  if  desired.  Our 
course  of  instruction  is  clear,  simple  and  thorough.  Our 
Graduates  demand  handsome  salaries.  Don't  pass  up 
this  opportunity. 


FREE  TOOLS 

We  will  furnish  all 
the    material  and 

FREE.     All   we 
small  amount  for 


Men  Wanted 

for  these  Trades 

Electricity  Plumbing 

Moving  Picture  Operating 

*  Mechanical  Drawing 

We  also  teach  the  trades  mentioned  above.  There  are 
unlimited  possibilities  in  any  one  of  these  trades.  When 
you  have  completed  our  course  you  will  be  in  a  position 
to  demand  from  $5.00  to  $8.00  a  day  right  at  the  start.  Or 
go  in  business  for  yourself  and  make  from  $3,000  to 
$5,000  a  year. 

Send  the  FREE  COUPON  fer 
Catalog  and  Particulars 

No  obligations  on  you  at  alL    Just  fill  out  the 
coupon   and   mail   it    today.      Take    this 
towards  success.     Let  us  tell  you  how 
can  master  electricity  or  any  other  profi 
able   trade  in    a   short    time  —  make  a 

bigger  success  than  you  ever  dreamed    XS   l-  •"  COOKE, 
of   making.      Fill    out    the  coupon  S S-  Director 

and  mail  it  at  once. 

L.L.COOKE,  Director 

National 
Trade  Schools 

39-51  E.Illinois  St. 
Dept.  1404 

Chicago, 


J3e  ai  Doct oir  of 

Chiropractic 


The  NewDrugless  Healing  Science 

OF  SPINAL  ADJUSTMENT 

A  Dignified,  Profitable  Profession  Easily  Learned 
at  Home.  Steady  Demand  for  Practitioners  Every- 
where—Our Students   Surprisingly   Successful. 

Make  $3000  to  $5000  a  Year 

Your  income  as  a  Chiropractor  Can  be  this  much  or 
more  year  after  year.  At  the  same  time  you  will  be 
serving  suffering  humanity.  Dr.  Walter  made  $500  the 
third  month  after  starting;  R.  M.  Johnson  has  added 
over  $3,000  a  year  to  his  income;Vern  Sharpsteen  makes 
$40.00  a  day.  In  addition,  this  fascinating  profession  is 
building  up  for  these  former  students  of  ours  a  splen- 
did social  and  professional  reputation. 

We  taught  these  men  in  their 
spare  time  by  correspondence, 
and  in  class,  to  be  Doctors  of 
Chiropractic— the 

NEW  DRUGLESS 
HEALING  SCIENCE 

[of  Spinal  Adjustment 


w 

— and  thereby  made  them  inde- 
■JSF  ;*tL.  pendent  for  life.  We  will  guar- 
antee to  teach  you  with  equal 
success.  A  common  school 
education  is  all  you  need  to 
begin— our  simplified  training 
does  the 
Sample  lesson  sheets  and  illus- 
trated book  giving  full  instruc- 
tions how  to  get  into  this  well-paid, 
nncrowded  profession  at  once— mailed 
National  School  of  Chiropractic,  Dept.  142,  1553  W.  Madison  St.,  Chicago. 


FREE 


fBooks  That  Really  Teach^ 

the  things  you  want  to  know,  and 
in  a  simple,  practical  way  that  you 
can  understand. 

Our  illustrated  catalogue  will  be 
SENT  FREE  upon  request,  tells  all 
about  the  Practical  Mechanical  Books 
for  Home  Study  that  we  publish. 

Write  today  for  this  up-to-date  arid 
complete  illustrated  Catalogue  and 
popular  price  list.    IT  IS  FREE. 

EASY  ELECTRICAL  EXPERIMENTS  AND 
HOW  TO  MAKE  THEM.  By  L.  P.  Dickin- 
son, 920  Pages,  110  illustrations,  12mo,  Cloth. 
Price SL.OO 

FIRST  STEPS  IN  ELECTRICITY,  OR 
ELECTRICITY  FOR  BEGINNERS.  By 
W.  Jerome  Harrison,  283 Pages.  114  illustra- 
tions, Pocket  Size,  Cloth.     Price SI. 00 

OPERATORS'  WIRELESS  TELEGRAPH 
AND    TELEPHONE    HANDBOOK.       By 

Victor  H.  Laughter,  210  Pages,  fully-  illus- 
trated, and  with  six  additional  full-page  half- 
tone illustrations  showing  the  installation  of 
"Wireless"  on  the  U.  S.  War  Ships  and  Ocean 
Liners,  Cloth.     Price - $1.00 

THE  HANDY  VEST  POCKET  ELECTRI- 
CAL DICTIONARY.  By  Wm.  L.  We- 
ber, M.  E. 

Cloth,  Red  Edges,  Indexed $0.25 

Full  Leather,  Gold  Edges,  Indexed SO 

For  sale  at  all  Book  Stores  or  sent  Postage 
paid  on  receipt  of  price  by 

FREDERICK  J.  DRAKE  &  CO. 

Publishers  of  Self-Educational  Books 

Dept.  10,  1325  Michigan  Ave.  CHICAGO,  U.  S.  A. 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 
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LurnuiA  IICL0PED1A  CYCLOPEDIA  CYCLOPEDIA  CYCLOPEDIA  CYCLOPEDIA  CYCLOPEDIA 

^  °S  9f  Of  of  of  of 

>PLIED    APPLIED  APPLIED    APPLIED     APPLIED    APPLIED    APPLIED 
CTRICITY  MCTRiaTYffiCTRlGITY  EECTR1CITY  EECTR1CITY  ELECTRICITY  ELECTRICITY 
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NAMOS      M0T0RS 
(INCIPLES    MANAGEMENT 
•CULATIONS     STORAGE 

design      Batteries 

T5fPES  UGHTING 


ALTERNATING 
CURRENT 

MACHINERY 
STATION 

APPLIANCES 


POWER         POWER 

1RANSM1SS10N  STATIONS 

TRANSFORMERS  TELEGRAPHY 

electric  Wireless 


TELEPHONE 
EQUIPMEN 
SYSTEMS 

operation 

INDEX 


NOW  SENT  FREE 

This  seven-volume  set  of  electrical  books — just  now  offered  at  a  discount  of  almost  50% — will 
be  sent,  express  prepaid,  for  seven  days'  free  examination;  returnable  at  our  expense.  Send  no 
money — simply  fill  out  the  coupon  and  we  will  send  you  the  most  complete  and  up-to-the-minute 
reference  work  of  its  kind  ever  published.  You,  whether  student,  worker  or  expert,  can  gain  from 
these  books  an  intimate  knowledge  of  your  work — knowledge  which  will  eventually  mean  success  and 
higher  pay.  The  work  of  thirty-two  experts,  this  library  is  recognized  as  a  standard  reference 
work  by  technical  schools,  libraries  and  practical  men  throughout  the  country. 

The  American  School's  Cyclopedia  of 

APPLIED  ELECTRICITY 

Contains  3,200  pages,  7x10  inches;  2,600  illustrations,  full  page  plates,  diagrams,  etc.;  hundreds  of  valuable  tables 
and  formulas;  carefully  cross-indexed  for  quick,  easy  reference.  The  books  are  substantially  bound  in  half  red 
morocco,  gold  stamped,  and  are  printed  in  large  clear  type  on  special  quality  paper. 


■ Important  Subjects  Covered  by  These  Great  Books — 

Theory,  Calculation,  Design  and  Construction  of  Generators  and  Motors  — Electrical  Measurements  — Electric  y 
Wiring— Electric  Welding— Types  of  Generators  and  Motors— Management  of  Generators  and  Motors— Stor-  /    f 
age  Batteries— Electric  Lighting— Alternating-Current  Machinery— Station  Appliances— Power  Stations—    /  f 
Power  Transmission  —  Central  Station  Engineering  —  Electric  Railways,  including  Single-Phase  —  The     -^ 
Electric  Telegraph  — Telephone  Equipment,  Systems  and  Operation  — Wireless  Telegraph  and  Tele- 


phone—Telautograph, Telegraphone,  etc. 


Get  These  Books  At  Almost  Half  Price 


/ 

The  complete  seven  volumes,  not  a  sample  volume,  will  be  sent,  express  prepaid,  for  seven  ^fi'  me  Cyclopedia 
days'  free  examination;  returnable  at  our  expense  if  the  books  do  not  contain  the  information  fjkZ  "* *pp""j  Bl«> 
yo»  want.  If  you  keep  them,  pay  $2.00  seven  days  after  receipt  and  then  $2.00  a  month  until  ^  ^OV'  tric"v  for  sevea 
you  have  paid  the  special  introductory  price  of  $19.80.  The  regular  price  of  this  great  .^<\y  '' ■"'*'  ir'f  "i"''™; 
Cyclopedia  is  $35.00.     Just  fill  in  and  mail  the  coupon.     It  won't  cost  you  a  cent  to  exam-       fj$Y     tion.    lwdisend*..™ 

■     you.    Mail  the     f^^lSl^^ 

year's  Consulting  Membership,  repular  value  $12.00,       f  {$f 
fa  stuff  of  Wlerlrii'al   Knuincers.     This  will  five  you       »T.V 
Inch  aro  too  spot-ilir  to  bo  Inkon  up       f  ~s 

+  Name . 


the  books.    We  know  they'll  be  worth  many  times  their  cost 
coupon  now  and  you'll  receive  your  books  promptly. 

$12.00  Consulting  Membership  Free 

"With  every  i 


prm-l  ii 


.handling  workiii, 
>n  detail  in  the  Cyclopedia.  The: 
problem  solved  for  you  might  be  v 


more  than  (.ho  iirst  cost  of  the  books. 


AMERICAN  SCHOOL  OF  CORRESPONDENCE 

CHICAGO,  U.  S.  A. 


AnnKi'Ss, 


OCCUPATION. 


For  our  Mutuul  Advantage  mention  ropulnr  Electricity  when  writing  «<>  Advertiser.".. 
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POPULAR    ELECTRICITY    MAGAZINE  for  APRIL 


HOW  WE  CAN  DO  IT—  These 
TenFamous  Business  Books,  Formerly 

$27,  Now-GO  CENTS  EACH 


How  to  Sell  Goods 

i  ginger  up  a,  sales,  force 


—How  to  drum  t 


salesmen— How 

train,  develop  and  <-<r,i,.-U  a  sa 
force— How  to  win  the  dealei 


closer"— How   to 


rs  to  the  best  advantage— How 
)  judge  a  good  salesman— How 
)  work  the  "big  stick"  plan 
f  selling  goods  to  retailers- 


influence  dealers  to  buy  yo 
goods— How  to  get  out  of  t 
ranks  of  the  clerks"  and  b 
i  real  salesman. 


,  wholesalers, 

manufacturers,  mail  order  hous- 

How  to  Buy  at  Rock  Bottom 

—How  to  know  to  a  nicety  what 
stock  is  on  hand— how  to  keep 
track  of  promt's,  a;-t .■.tihtiI  w, 
deliveries,  etc.— How  to  play 
one  salesman  against  another 
and  take  advantage  of  every 
opportunity  to  get  a  lower  price 
-How    to    thoroughly     master 


ortunity 

position  so  that   yo 

the  crack  salesmen  in  every 

bring  to  your  i 
cally,   all    data,      pm.t-;.     t-> 
about  a  given  article— How 
formulate  a  complete  purch 


.     _.i?hew!iei 

notice  _  automati- 


mail.  order  r 


judge  credits— How  to 
set  by  mail— How  to  handle 
uchy"  customers— How  to 
i  good  collector  and  how  to 
"ow     to  organ" 

ment— How  to  w 
est  buyers  from 
—How    to  get  guick 


.         all  yo 

valuable   infoi 

tainablein  no  other  w 

■ 


■  ■.-(•(.!  ttinrf      campaign— riow     to 
j'ul^o    and  select   therightme- 
diums  to  reach  any  gv 
— How  to    write,    refine 
trate.  display,  place,  and  check 
advertisements— How^o  devel- 
op a  crisp,  hardhitting,    goods- 
selling  style  of  express- 
to    prepare  bold,  original  head 
lines— How  to  conduct   a  mag- 
.i/.puj  campaign— How  to  "drive 
home  '  its   effect    on    dealers, 
wholesalers  and  consumers  sim- 
ultaneously—How   to    make    a 
small  appropriation  count— How 
to  advertise   for  inquiries  and 
turn  them  into  sales. 
And  an  infinrie  variety  of  other 
!   points  on  every  phase 

How  to  Meet  and  Handle  Men 

—How  to  develop  strong  individ- 
ual    personality— How  to     ap- 
proach and   impress  men— How 
to    attract,  interest,  persuade, 
ate     and  convince  men- 


interview  and  turn  enmity  int 
cordiality  and  respect— How  t 


lination  and  an 
work,  to  think,    to    act. 
>    fight  in  your  behalf- 
)  keep   in  personal  work- 


special    interest  i 


onfcrolling    inspiring  and  enthus- 


We  searched  the  world  for  a  new  kind  of  paper  and  found  it  in 
Germany.  We  fine-combed  America  for  new  processes  of  print- 
ing and  binding  and  we  secured  them.  The  result  is  that  we  can 
make  our  "Supreme  Offer"  to  the  business  world  of  these  10 
greatest  books  of  business  at  a  price  that  surpasses  all  our  ex- 
perience— 77%  below  the  original  cost — 60c  each  instead  of  $27. 

1497  Vital  Business  Secrets 

Yours  to  Use  Tomorrow  Morning 

But  the  man  who  realizes  that  this  is  not  just  a  bargain  offer  but  an  oppor- 
tunity to  get  actual  business  experience  for  a  pittance  will  be  the  man  to 
profit  from  reading  these  facts.  We  would  have  to  show  you  these  books  to 
make  you  understand  that  only  after  ten  years  of  striving  have  we  been  able 
to  make  this  sweeping  offer,  to  present  this  downright  book  value  at  a  cost 
price,  leaving  the  hundreds  of  business  plans,  methods  and  secrets  free  to  you. 


the  first  edition  of  these  books,  the 
cost  of  getting  the  facts  from  112  of 
the  world's  greatest  business  men  and 
putting  them  on  paper,  this  editorial 
cost,  was  absorbed  in  the  $2 
paid  by  thousands.  Actually  39,463 
live   business  men  alone    have  pur- 


chased sets  of  these  books.  So  that 
we  have  to  charge  you  hardly  a 
penny  for  the  contents  of  the  books 
—only  the  rock  bottom  cost  of  paper, 
printing,  binding,  transportation  and 
the  mere  telling  about  these  books 
to  you. 


$1  Brings  You  All  10  Books 

printer  if  he  can  produce  these  books  for  60  cents  and  he  will  answer 


four  months  only. 

112  Great  Business  Men  Tell  "  How  "  to 
Make  Business  Pay 


seats  of  the  mighty.  Here  are  not 
generalities,  but  facts,  plans,  meth- 
ods, diagrams,  charts  which  have 
made  money,  increased  salaries,  en- 
larged businesses,  yours  to  know 
today  and  use  in  your  own  business 
tomorrow.  The  man  in  charge  can 
increase  his  producing,  managing 
ability  and  results;  the  employee  can 
better  position,  increase  salary,  com- 
mand eventual  success. 

Roebuck  &  Company's  Comp- 
troller; John  V,  Farwell  & 
Company's  Credit  man;  Kel- 
logg- Switchboard  &   Supply 


who    made 


having  1 

iness  men  tell  you  where  and  how  to 
improve  your  work  and  better  your 
money-making  in  a  few  evenings  of 
reading  leisure.  These  112  business 
men  tell  you  how  they  meet  problems, 
how  they  turned  defeat  into  victory, 
how  they  rose  from  small  jobs  to  the 

In  2,097  pages  crowded  with 
money-making  methods,  like 
a  complete    correspondence 
course     under   the     Master 
Minds  of  Business,  you  have 
placed  at  your   instant  dis- 
posal   the     crystallized     ex- 
perience of    practically  the 
whole  world  of  Imairu-ss.     It 
is  yours  to  readat  your  leis- 
Don't  plod  and  blunder  along  in 
Don't  worry  ■>v<-r  ;>r<>bU-nis  >>l.h  -i 
-AvAiv:  ■■-,..  which  with  the  proper  ki 
year,  instead  of  spending  a  lifetime 
Then  add  the  help  which  you  will  get  from  SYSTEM,  which  stands  preeminent,  the  Magaz 

'■■>.-     *  «i  .-very  issue,  and  750, 000  regular  readers.  Whether 
your  own  businee  ill  show  you  new  wavs  of  saving  '" 

ting  out  drudgery.     It  has  helped  rnou^irid.-;    i.     I.  ■>(-■-  salaries,  bigger 
have  been  impossible,  undreamed  of  without  System. 
C.  S.  Conner  ",0ne    neJF  -!dea  •  gained   is     TIip  M»  Co 

alone  worth  ns  prk_y.  which. 


Man's  Library. 
H.  Revell,  Fou 
President  of  the 
bearing     *  " 


.~V',\"i, 


3;      Sears 


small  job  expecting 


■     ■ 
helpc 


e'er,  ahead  someho 


■,  someday 
and  w.i-^l-, 
a  month.  : 


dgger  profits,  that  would 


Advertiser- _  by  thev.„,,„ 
tual  weight  in  silver,  for  thi 
money-making,  time-saving,  la 
profit-securing  ideas  spread  ov 

James  W.  Van  Cleave  ^ 

I  Manufacturer-         ^aUons 
they  gi 
sands  of  other 


•*""w  lications    is 

theLactuai  experience  of  I 


The  May  Company 

Retailers— 
That  is  1 


i  good  deal 


be  the   employer 


Jross.  Supt. 

'  "I  wish  the  Work  could  be 
brought  before  every  man 
who  wants  to  build  a  real 
dollars  might 


business 

m  loss  to  profit 

;s  a  day,  term  only  four  months 
substantial  volumes,  published  in  an  attractive 
large  bold  tare  on  fine    light-weight   paper 


%0    JL      30.000-set   edition,  prin 
■  full  cloth  bound  with   < 

desk.  And  this  6-cent  offer  includes  s 
That's  $9.00  only  in  all,  spread  out  thin  over  4  months.  Sending  us  your  check  or  money  order, 
or  a  dollar  bill,  today  will  start  the  books  to  you  tomorrow,  all  transportation  charges  fully 
prepaid,  and  give  you  Svstfm  i<.r  curhioen  months.  One  dollar  now  and$2. 00a  month  until 
$9  is  paid.  CWest  of  the  Rockies,  $10;  Canada,  $11.)  Long  before  the  first  month  is  out, 
these  books  will  have  a  chance  to  put  into  your  pocket  many  times  their  cost.  Send  with- 
i  is  ■  ion  is  going  to  disappear  the  fastest  of  any  we  ever  put  out.  Is  the 
offer  clear?  [There  is  nothing  to  sign.  TEAR  OUT  THIS  AD  SO  YOU  WON'T  FORGET  IT. 
Simply  say,  "  I  accept  your  offer  in  Popular  Electricity,  April, 
1913",  and  write  your  name  and  address"  on  a  piece  of  paper, 
pin  all  together  with  your  dollar  bill  and  send  to 
SYSTEM,  Wabash  Ave.  and  Madison  St.,  CHICAGO 


How  to  Manage  a  Business 

—How  to  keep  track  of  stock- 
How  to  figure  and    :h  n     ■ 
mates— How  to  check  deliv< 
and  mistakes— How   to  get 


-How 


items  of 


up   blanks,  forms, 

businesses-How°r 
perpetual  inventor,  _,_. 

:  i  you  every  dayjthe  value 

•    i n  a  losing  business  Intoaprof- 


7  system  that 


>  make  a  prof- 


needs  in  his  daily 
How  to  Get  Money  by  Mail 


ads— How  to  begin 

r  to  formulate  a 

to  ACT  at  once 
territory  sales- 
reach— How  to  keep 
llts  of  all- --"' 

osure  for  a 


mailorder  firms  but  particular! 
helpful  to  those  not  making 
specialty  .of  mail  order  business. 
to  Stop  Cost  Leaks 

"  *"  ■  detect  waste— How  ( 
n  inventory— How  to  fig 
overhead"     expenses' 


-Howt 


—How    to  keep  close  watch  < 
material  and    supplies— H< 
apportion  the  right    numb 
employes     to    a    specific 
How  to  decide  between   e 


productive  value  of  each  ma- 
chine and  employe— How  to  fig- 
ure depreciation,  burden,  indi- 
rect expense,  upkeep,  profit, 
loss  and  cost. 

And  chapter   after  chapter  of 
priceless     plans     for    pra 
every  kind  of  business  in  which 
an  accurate  cost  system  i3  essen- 

How  to  Get  and  Hold  a  Position 

—How  to  apply  for  a  posi 
get  it-How  to  answer  a  want 
ad.,  in  person  or  by  letter— How 
to  compose  a  strong,  original 
letter  of  application— How  to 
secure  the  highest  roar!. 
in  selling  your  services— How 
to  _  prepare  ^and_  apply  for  ad- 

How" 


i  ■  j  ; 


,  the  t 


.  the 


without 

No"*  go. 

practical,    dow 


theambi- 
tccually  earn 
more— have  more— be  more. 
Off  iceand  Accounting  Method* 
office    accounts 


■..'.. 
mesa  tnac    will    enabl 
tiouB  employe   ' 


system  that  will  give  > 


-;:::. 


■  and  system- 
top-notch  £ 


receiving  and    shipping 


hods     throughout 
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"Here  Is  the  Answer 

in  WEBSTElfc 

NEW 

INTERNATIONAL 

DICTIONARY 

The  Mem  am  Webster       I 

Even  as  you  read  this  magazine  you  likely ; 

III.    question  the  meaning  of  some  new  word.    A  , 

llj|k  friend  asks :  "What  is  white  coal?"  You  1 

>ek  the  location  of  the  Levant  or  the  § 

pronunciation  of  jujut su.  Who  was  jf* 

Becky  Sharp?  Is  Hongkong  a  city 

accurate  answer.   This'^iltow         Or  an  island?    etc. 
NEW  CREATION  is  an        %inlln, 
encyclopedia,  equivalent  in  type  """nuiimu, 
matter  to  a  15  volume  set.  It  answers 
all  kinds  of  questions  with  final  authority. 

INDIA  PAPER  EDITION:  — fe 

Printed  on  thin,  opaque,  strong,  expensive  India 

Paper  imported  for  this  edition.    Has  an  excel- 
lent printing  surface  resulting-  in  remarkably 
clear  impressions  of  type  and  illustrations. 
What  a  satisfaction  to  own  the  new  Merriam 
Webster  in  a  form  so  light  and  so  convenient 
to  use!  One  half  the  thickness  and  weight  of   / 
the  Regular  Edition.     Weight  only  7  lbs.        I 
Size  12%  x  9%  x  2Ya  inches.  \ 

REGULAR  EDITION:—* 

Printed  on  strong  book  paper  of  the  highest  qual 
ity.  Weight  U%  lbs.  Size  12%  x  9%  x  5  inches.  1 
Editions  are  printed  from  the  same  plates  and  indexed 

400,000  Words.  6000  Illustrations.   2700  Pages.    ~  ~ 

The    only    dictionary   with    the    new  divided 
page, — characterized  as  "A  Stroke  of  Genius." 

WHITE  for  specimen  pages.  Illustrations,  etc.   FREE  set  of  pocket  maps  If  yon  name  tola  magazine. 

G.  &  C.  MERRIAM  COMPANY.    SPRINGFIELD,  MASS.,  U.S.A. 

i!il;i:!:iiIii;:EI[!v^ 


U  Electricity 
maps,  etc. 


A  School  Within  Itself 


There  are  XX  chapters  in  all,  XIX  carry! 

mental  principles  of  electricity  vn  thmn- 

to  a  point  i 

care  and  operation  of  a  dynamo  or  motor 

ind  operation,  and  all  about  storage  1 

the  point.    After  a  student  studies  a 

to  his  mind  the  points  he  needs  to  kr 

"*■  iny  electrical  > 

table 


|U(.:stitined  o 
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This  $15  Drawing  Outfit 

But  you  must  write  at  once.  Offer  expires 
in  30  days.  I  make  this  most  exceptional 
great  offer  only  to  a  limited  number  of 
selected  students. — Just  think  of  it !  A  complete,  regular  Draftsman's 
$15  Working  Outfit  with  high  grade  Imported  German  Silver  Set  of 

INSTRUMENTS— ALL  FREE 

e  a  Draftsman! 

Draw  $125  to  $175  per  month  at  once 

There  is  an  urgent  demand  always  for  skilled  draftsmen.  Our 
companies  are  issuing  calls  every  day  for  men  to  fill  positions 
paying  from  $125.00  to  $175.00  per  month.  Many  positions  paying 
$75  to  $100  per  week  always  open.  Work  is  light,  pleasant  and 
profitable.     Unlimited  opportunities  for  expert  draftsmen   and 

designers.  Mail  coupon  for  valuable  book,  "Successful  Drafting."  It  explains 
how  you  can  become  a  skilled  draftsman  in  a  short  time.    It's  |.free  —  Just  think  : 

Chief  Draftsman 


Will  instruct  you  personally 

A  most  wonderful  opportunity  for  a  limited 
and  selected  number  of  ambitious  men !  For  over  twenty  years  I  have  been  doing  the 
highest  paying  expert  drafting  work.  I  am  Chief  Draftsman  of  a  large  and  well  known 
company.  Long  ago  I  saw  the  urgent  demand  for  practical,  trained  draftsmen  and  I 
organized  my  practical  method  for  ambitious  men  whom  I  trained  personally.  Each  month 
the  demand  for  practical,  trained  draftsmen  is  growing— higher  salaries  are  being  paid 
right  along.  Never  before  have  we  felt  the  need  as  we  do  today  for  men  who  really  know- 
practical  drafting  — the  way  I  am  training  my  students.  At  this  time  I  can  accommodate  a 
tew  more  men  (from  the  ages  of  16  to  40)  in  my  spare  time.  If  you  write  me  at  once  I  will 
send  you  my  book,  "Successful  Drafting,"  with  full  particulars— all  free.  But  you  must 
write  to  me — or  send  coupon  now. 


I  Guarantee 

To  instruct  you  until 
competent  and  placed 
in  a  position  at  a  regu- 
lar salary,  paying 
from  $125.00  to 
S 175. 00  per  month 
and  furnish  you  free 
S15  Working  Outfit 


Earn  Big  Money  at  once 

wHile    Learning    at  Home 


IS 

I    start 
I    Iwil 


y  friend,  you  can  make  big  money 
;  right  at   home   from   the  very 
start,— as  much  as  $5  to  $10  per  day. 
will  pay  you  while  learning. 

Mail  Free  Coupon  Now 

ail  this  Free  Coupon  at  once  and  I  will  send  you  my  book 
'Successful  Draftsmanship"  and  full  particulars — all  FREE. 

1  will  send  ray  book  if  you  write  at  once,  absolutely  free — also 
particulars  about  my  offer  to  a  few  ambitious  men  who  want 
make  from  $2,500   to  $5,000  a   year.    No  obligations 
hatever  on  you  in  sending  the  coupon. 

Address  Chief  Draftsman 

Division  1404,  Engineers'  Equipment  Co.,  (Inc.) 
CHICAGO,  ILL. 
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Ozone  Made  at  Home 

Westinghouse  Electric 
Portable   Ozonizer 

THE  pure  air  of  the  mountain  top,  sea  shore,  or  that  you 
breathe  right  after  a  thunder-storm  can  now  be  had  every- 
day in  the  year. 

The  Westinghouse  Portable  Ozonizer  produces  it  from  the 
air  in  your  room  by  the  simple  turning  of  a  switch. 

For  one  cent  the  Ozonizer  produces  enough  ozone  to  purify  the 
air  in  any  ordinary  bedroom  continuously  for  ten  hours. 

Medical  authorities  find  ozone  an  aid  in  the  treatment  of  bron- 
chitis, hay  fever,  chronic  middle  ear  deafness,  asthma  and  other 
like  diseases. 

Send  for  booklet  descriptive  of  this  wonderful  electrical  device 
and  the  many  uses  of  ozone. 

Westinghouse  Electric  &  Mfg.  Co. 

Dept.  OP.,  East  Pittsburgh,  Pa. 
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In  every  establishment  there  are  a  few  men  in  the  "thick"  of  things,  whc 

do  the  planning.     In  the  thin  of  things  and  trailing  off  into  nowhere  are  the 

many  who  fill  the  ordinary  jobs  and  who  cut  but  very  little  figure  in  the  place. 

You    are    in    either  the  thick  or  thin  of  things.     If  in  the  thin,  switch — you  CAN. 

Mark  and  mail  the  attached  coupon  and  learn  how  the  International  Correspond- 
ence Schools  can  help  you  become  an  expert  in  your  chosen  occupation.      Doesn't 
matter  who  or  what  you  are,  where  you  live,  what  you  earn,  or  what  little  schooling 
you  have  had,  the  I.  C.  S.  can  help  you. 


r  r~"! 


It  doesn't  cost 

anything  to  learn  how 

the   I.    C.    S.  can   help   you. 

There   is   no  obligation.     Then   mark 

V^isa  and  mail  the  coupon  UOW. 

The  advice  and  information   the  I.  C.  S.  will  send  you  free,  if 

you    will    but    mark    the    coupon,  will    really    open  your  eyes   to   far   greater 

success  than  you  ever  can  achieve  without    the   efficiency  the  I.  C.   S.  can 

impart  to  you  in  your  spare  time.     It  will  surprise  you  to  learn  how  easy  the 
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in  the  Business? 


I.  C.  S.  can  make  the  way  for  you,  how  the  I.  C.  S.  arranges  terms  to  suit  you, 
how  the  I.  C.  S.  is  ready  night  and  day — whenever  you'te  ready,  how  thousands 
of  other  ambitious  men  owe  their  success  in  life  to  I.  C.  S.  encouragement  and  help. 

Every  month  there  are  voluntarily  reported  by  I.  C.  S.  students  over  four 
hundred  salaries  raised.  This  only  begins  to  indicate  how  the  I.  C.  S.  can  help  you. 
Twenty-one  years'  of  raising  salaries  the  world  over  proves  the   ability  of  the  I.  C.  S. 


to  raise  your  salary, 
and  to  make  you  a  live  wire  in 
the  business.  In  other  words,  the  I.  C.  S. 
gives  you  more  than  mere  instruction :  it 
gives  you  real  help  and  advice,  based  on 
the  actual  experience  gained  in  helping 
thousands  of  other  poorly-paid  but  ambi- 
tious men  win  success.  Are  you  willing 
to  be  shown  ?  Then  prove  it  by  marking 
and  mailing  the  coupon  today.  From  the 
moment  of  marking  the  coupon  you  will 
begin  to  move  from  the  thin  to  the  thick 
of  things. 

Mark  and  mail  the  coupon  NO IV. 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box  1102    SCR  ANTON.  PA. 

Explain,  without  further  obligation  on  my  part,  how 
I  can  qualify  for  the  position  Ix-foro  whichlmarkX. 


Salesmanship 
Electrical  Engineer 
Elec.  Lighting  Supt. 

Eleotrlo  Car  Running 
Electric  Wireman 
Telephone  Expert 
Architect 

BulldlngContractop 
Architectural  Draftsman 
Structural  Engineer 
Concrete   Construction 
Median.  Engineer 
ftleohnnlcal  Draftsman 
Refrigeration  Engineer 

Civil  Engineer 
Surveyor 
Mine  Superintendent 
Metal  Mining 
Locomotive  Fireman  &Eng. 
Stationary  Engineer 
Textile  Manufacturing 
Gas  Engines 


Civil  Service 

Railway  Muil  Clcr 
Bookkeeping 


Show  Card  Writing 
Lettering  &  Sign  Painting 
Advertising 
Commercial  Illustrating 
IudustrlalDeslgnlng 
Commercial  Law 
Automobile  Running 
Teacher 

English  Branches 
Good  English  fortverjOne 
Agriculture 
Poultry  Farming 
l'lutublng  A  Steam  Fitting 
Sheet  Metalworker 
Navigation  Spank 


Fre 
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The  Winged  Message 


Noah's  messenger  was  a  dove.  In 
Solomon's  time,  pigeons  were  trained 
to  carry  messages.  Brutus  used  them 
at  the  siege  of  Modena.  They  served 
the  Turks  in  their  fights  against  the 
Crusaders.  In  mediaeval  wars  they 
were  more  useful  than  ever  before. 

-  France  had  a  carrier-pigeon  mail 
service,  with  messages  reduced  by 
photography  and  read  through  a 
microscope. 

Even  today  carrier  pigeons  are 
utilized  as  news-bearers  in  isolated 
parts  of  Europe. 


In  America,  the  land  of  the  tele- 
phone, the  carrier  pigeon  is  bred  only 
for  racing.  The  winged  word  has 
taken  the  place  of  the  winged  mes- 
senger. 

Pigeons  may  fly  more  than  a  mile 
a  minute,  but  the  telephone  is  as 
quick  as  speech  itself. 

The  dove  is  the  emblem  of  peace. 
The  telephone  is  the  instrument  of 
peace.  The  telephone  lines  of  the 
Bell  System  unite  a  hundred  million 
people  in  one  national  family. 


American  Telephone  and  Telegraph  Company 
/And  Associated   Companies 

One  Policy  One  System  Universal  Service 
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The  Key 
To  Clever  Work 

Get  pleasure  and  satisfaction  from  your  work — no 
matter  how  small  the  job — by  using  good  tools. 
They  save  time  and  insure  perfect  results.  There 
is  no  economy  using  ordinary  tools. 
Realize  what  Keen  Kutter  tools  mean  to  every 
man  who  uses  them.  They  are  sturdily  built  of 
the  finest  steel  and  guaranteed  faultless.  They 
last  a  lifetime  under  most  exacting  service. 

K&HKimm 

Quality  Tools 


They  do  not   tire 


have  the  scientific    'hang"  and  "balance 

the  worker. 

Keen  Kutter  tools  always  hold  their  edges.     They  are  tested 

to   the   limit  and   must   be   absolutely  as  represented  or  the 

dealer  is  authorized  to  return  your  money  or  give  you   a   new 

tool.     This  broad  guarantee  covers  every  tool  that  carries  the 

Keen  Kutter  trade  mark,  famous  for  over  45  years. 

"  The  Recollection  of  Quality  Remains 
Long  After  the   Price  is  Forgotten." 

Trade  Mark  Registered.  — E.  C.  SIMMONS. 

If  not  at  your  dealer's,  write  us. 

SIMMONS  HARDWARE  CO.,  Inc 

St.  Louis,      New  York.      Philadelphi 
•*fi<f  ~  Toledo,  Minneapolis 

**.(V0  Sioux  City,      Wichita. 
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CLASSIFIED 

ADVERTISEMENTS 


THE  COST  OF  ADVERTISING  IN  THIS 
SECTION    IS    5    CENTS    PER    WORD 


Forms  for  the  May  issue  close  April  1st. 


AERONAUTICS 

MAKE  AN  AEROPLANE  OUT  OF  YOUR 
bicycle  for  $6.00.  Drawings  30c.  Thomas  Hof- 
meister,  Overlea,  Md. 

COMPLETE  PLAN,  DRAWN  TO  SCALE, 
with  concise  Instructions  for  building  a  3-foot 
Nieuport  Monoplane,  25c.  Other  Plans:  Bleriot, 
15c,  Wright,  25c,  Curtiss,  35c,  "Cecil  Peoli"  Cham- 
pion Racer,  25c.  Set  of  five,  $1.00.  40  pp.  Model 
Supply  Catalog,  5c.  IDEAL  AEROPLANE  CO., 
86B  West  Broadway,  New  York. 

AGENTS  WANTED 

$1  SILK  TIES,  THREE  FOR  $1,  POSTPAID. 
Unique  Novelty  Co.,  Manufacturers,  Independence, 
Iowa. 

400%  PROFIT.  SELLING  OUR  HIGH 
grade  work.  Samples  free.  Gordon  Co.,  North- 
western  Bldg.,  Chicago. 

AGENTS:— SELL  $1000  ACCIDENT  POLI- 
cie&,  yearly  dues  $1.00.  Your  commission  60c. 
S.  Rolfe,  923  N.  Alder,  Philadelphia,  Pa. 

PERFECTION  POCKET  ADDING  _  MA- 
chine — Lightning  seller;  agents  wanted.  Cincinnati 
Specialty  Co.,  Dept.  E,  Cincinnati,  Ohio. 

DON'T  ACCEPT  AN  AGENCY  UNTIL  YOU 

get  my  samples  and  particulars.  Money  makers. 
Address  SAYMAN,  706  Sayman  Bldg.,  St.  Louis, 
Mo. 

AGENTS  WANTED  TO  SELL  ARTICLE 
which  can  be  used  in  every  home  and  schoolhouse. 
Non-Draft  Ventilator  Co.,  Frankfort,  Ind. 

MAKE  AND  SELL  YOUR  OWN  GOODS. 
Formulas  by  Expert  Chemists.  We  obtain  your 
Government  Serial  Number.  Catalogue  for  stamp. 
E.  MYSTIC  COMPANY,  Washington,  D.  C. 

DON'T  ACCEPT  AN  AGENCY  UNTIL  YOU 
get  our  particulars.  Beautiful  samples  10c.  Write 
at  once  to  Imperial  Art  Company,  Pomona,  ,  Cali- 
fornia. 

WONDERFUL  INVENTION  JUST  OUT, 
makes  what  was  drudgery,  "just  fun."  Sells  for 
$3.00.  Agent  pockets  half.  Big  demand.  Illus- 
trated circular.     Tarbox  Coy,   Haverhill,   Mass. 

AGENTS— PORTRAITS  35c,  FRAMES  15c, 
Sheet  Pictures  lc.  Stereoscopes  25c.  Views  lc. 
30  days'  credit.  Samples  and  catalog  free.  Con- 
solidated Portrait  Co.,  Dept.  8404,  1027  W.  Adams 
St.,  Chicago. 


AGENTS  WANTED 


WE  HAVE  THE  GOODS  WHOLESALE. 
Write  us.     Western  Puzzle  Works,  St.  Paul,  Minn. 

AGENTS  WANTED  FOR  ORIENTAL 
novelties,  never  before  seen  in  America.  Quick 
sellers.  Repeaters.  Immense  profits.  Joseph 
Kanematz,  Box  529,  Portland,  Oregon. 

AGENTS  SELL  PALS  CHANGEABLE  SCARF 
Pin;  make  $30  weekly,  send  stamp  for  FREE  sample 
Pals  Manufacturing  Company,  25  East  14th  Street 
N.  Y.  City. 

GREAT     NOVELTIES,     LITHOGRAPHED 
pillow  tops  25  cents,  cowboy  fobs  fifteen  cents,  hat 
bands  seven  cents,  agents  supplies  that  will  bring 
you  money.     Rose,  631  Hanover,  Baltimore,  Md. 

AGENTS  WANTED  TO  SELL  SALES  BOOKS 
on  good  commissions  in  every  city  in  the  country. 
Write  for  samples  and  commissions.  Chicago  Sales 
Book  Company,  158  N.  Desplaines  St.,  Chicago,  111. 

AGENTS  — THREE  NEW  FAST-SELLING 
specialties,  first  time  advertised.  Get  in  quick  and 
skim  the  cream.  Write  for  particulars.  Dickinson 
Specialty  Co.,  202-9th  St.,  Milwaukee,  Wis. 

AGENTS  — BIG  PROFITS  _  SELLING  OUR 
up-to-date  line  of  household  specialties;  full  particu- 
lars, catalogue  and  samples  free.  Charles  H. 
Emrich,  Box  77,  Orwigsburg,  Pa. 

COMPANION  TO  THE  FOUNTAIN  PEN. 
Agents  wanted.  Something  new.  Good  proposi- 
tion. Sample  15  cents.  Notae  Sales  Company, 
Winter  Hill,  Mass. 

BOKARA  DIAMONDS  —  AGENTS,  EVERY- 
one,  to  wear  and  sell  our  famous  Bokara  diamonds. 
Write  for  sample  offer  and  catalogue  free.  _  North- 
western  Jewelry  Co.,  1123  Wilson  Ave.,  Chicago. 

"I'LL  TAKE  A  BOX."  AGENTS,  SELL  A 
staple  necessity  and  hear  this  every  few  minutes. 
Big  money.  Particulars  free.  Write  a  postal  now, 
and  mail  to  C.  S.  Mason,  Desk  A,  Westboro,  Mass. 

GREAT  NEW  AGENTS '  ARTICLE !  "  FAM- 
ily  knife  and  fork  cleaner"  made  of  cork,  felt  and 
steel.  Sells  like  wildfire.  Dozen  post-paid  75c. 
Sample  10c.    Bauer,  135  East  34th  St.,  New  York. 

ALL  ILLS  QUICKLY  RELIEVED  OR  CURED 
through  our  vibrating  regulator.  No  medicine. 
Lasts  lifetime.  $3.00  delivered.  Return  if  dis- 
satisfied. Agents.  Supply  every  home.  A.  Sasse 
Company,  Pueblo,  Colorado. 

SIGN  AGENTS,  PAINTERS  500%  PROFIT 
with  our  splendid  line  guaranteed  non-tarnishable 
gold  sign  letters,  trade  emblems,  make-up-yourself 
aluminum  door-plates.  Catalogue,  samples,  free. 
Eastern  Specialty  Co.,  Dept.  3,  63  Barclay  St.,  N.  Y. 

GENERAL  AGENTS  —  CAPABLE  OF  CALL- 
ing  on  the  big  trade  themselves  and  handling 
canvassers  for  the  house  to  house  and  office  to 
office  business,  to  sell  the  newest  electric  specialty 
on  the  market;  sold  everywhere  there  is  electricity 
in  the  home,  office,  factory,  store,  hotel,  liberal 
profits;  sales-driving  sample,  weighs  a  pound,  no 
experience  or  knowledge  of  electricity  required; 
shows  how  to  use  one  light  instead  of  two  and  get 
the  same  results;  sells  for  $2.50,  $3.50,  $5.00  and 
saves  the  purchaser  an  investment  of  $25.00. 
Write  for  particulars.  THE  HANDY  LIGHT  CO., 
254  Handy  Light  Block,  Cincinnati,  Ohio. 
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AGENTS  WANTED 


SEE  DISPLAY  AD,  PAGE 
5ng  Co.,  Chicago. 


DOUD  LIGHT- 


SEE  WHAT  I  SAY  UNDER  "TYPE- 
writers."     ATCHISON. 

BURGLAR  PROOF  DOOR  FASTENER  — 
attached  instantly  to  any  door  without  tools. 
-Cannot  be  picked.  Sample  and  particulars  25c 
silver.  Burglar  Proof  Lock  Company,  435  River 
St.,  Dayton,  Ohio. 

AGENTS  AND  SALESMEN  WILL  SECURE 
FREE,  complete  information  of  numerous  money- 
making  selling  propositions  and  newest  specialties 
in  hands  of  responsible  concerns  bv  addressing 
DISTRIBUTOR,  R.  15,  26  Cedar  St./N.  Y. 

AGENTS  MAKE  BIG  MONEY  SELLING 
our  new  gold  letters  for  office  windows,  store  fronts 
and  glass  signs.  Anyone  can  put  them  on.  Write 
today  for  a  free  sample  and  full  particulars.  -Metal- 
lic  Sign  Letter  Co.,  400  N.  Clark  St.,  Chicago,  111.  • 

MANUFACTURER  OF  GUARANTEED 
"hosiery  with  linen  heels  and  toes  wants  agent  in 
every  town  and  city.  Re-orders  insure  permanent, 
increasing  income.  Exclusive  territory-  Credit. 
Parker  Mills,  707  Chestnut  St.,  Philadelphia,  Pa. 

AGENTS  —  OUR  "HOME  LAUNDRY  TRIO" 
are  winners.  Greatest  time  and  labor  savers. 
Money  Makers.  Write  for  attractive  proposition — 
To-day.  Leibman,  Lefferts  Ave.,  Richmond  Hill, 
N._Y. 

AGENTS  — MEN  AND  WOMEN;  HOUSE- 
hold  necessity,  every  economical  family  needs  one. 
Large  profits.  Stamp  brings  full  particulars. 
Ravmond  Company,  Box  17,  Station  H.  G.,  New 
York. 

AGENTS  WANTED  QUICK.  CLEAN  LE- 
gitimate  money-making  proposition.  No  space  for 
explanations.  Write  for  full  particulars  and  ex- 
clusive territory.  Krueger  Mfg.  Co.,  Dept.  8A, 
167  W.  Washington,  Chicago. 

AGENTS.  NEW  INVENTION  SURPRISE 
to  all.  A  copper  magnetic  household  necessity 
needed  in  every  home.  Big  profits.  Quick 
seller.  Sample  by  mail  10  cents.  William  Lorenz, 
1638  So.  Broadway,  Denver,  Colo. 

AGENTS— GET  PARTICULARS  OF  ONE  OF 
the  best  paying  propositions  ever  put  on  the  market. 
Something  no  one  else  sells.  Make  $4,000  yearly. 
Send  postal  to-day  for  particulars.  E.  M.  FELT- 
MAN,  Sales  Mngr.,  6169  Sycamore  St.,  Cincinnati, 
O. 

WANTED— AMBITIOUS,  HUSTLING,  TOWN 
OR  COUNTRY  MAN  in  each  locality  who 
desires  to  get  ahead  and  earn  more.  Part  or 
whole  time.  Fine  chance  —  Experience  not  needed. 
Write  quick  for  Cash-Bonus  offer.  Box  7E-292, 
Covington,  Ky. 

AGENTS  —  OUR  NIGHT  WATCH  BURGLAR 
alarm.  Explodes  a  blank  cartridge  if  window  or 
door  is  tampered  with;  never  fail;  big  seller.  Sam- 
ple 35  cents.  Wedge  Mfg.  Company,  II.  Bing- 
hamton,  N.  Y. 

WE  MANUFACTURE  GLASS  PAPER. 
Plain  glass  windows  made  lo  look  like  real  stained 
glass.  Easily  applied  and  beautifies  (he  home. 
Somei  bing  new  Tor  agents.  Two  sheets-of  l  his  glass 
paper  sent  as  a,  sample  with  catalogue  in  colors 
and  complete  instructions  on  receipl  of  10c.  S.  H. 
Parrish  &  Co.,  202  S.  Clark  St.,  Chicago. 


$2.50  PER  DAY  PAID  ONE  MAN  OR  WOMAN 
in  each  town  to  distribute  free  circulars  and  take 
orders  for  concentrated  flavoring  in  tubes.  Per- 
manent position.  J.  S.  Ziegler  Co.,  445-B,  Dearborn 
St.,  Chicago. 

BE  INDEPENDENT!  START  A  MAIL  OR- 
der  business  in  your  own  home.  We  tell  you  how, 
and  furnish  everything  needed  wholesale.  An 
honorable  and  profitable  business  for  man  or  woman. 
Particulars  free.  Many  make  $3000  a  year.  Mur- 
phy Mfg.  Co.,  South  Norwalk,  Conn. 

WINDOW  LETTER  AGENTS.  INCREASE 
your  profits.  Sell  Attracto  ready-made  Gold  and 
Silver  letters  —  the  kind  with  class  to  them.  21 
styles,  easily  applied.  Sample  and  catalogue  FREE. 
Attracto  Sign  Co.,  2649  N.  Clark  St.,  Chicago. 

AGENTS  SELL  RICH  LOOKING  IMPORTED 
36x68  Rug,  $1.  Carter,  Tenn.,  sold  115  in  four  days. 
Profit  $57.  You  can  do  as  well.  Write  for  selling 
plan.  Sample  offer.  Exclusive  territory.  Sample 
rug  sent  by  prepaid  parcel  post  98c.  R.  Condon, 
Importer,  Stonington,  Me. 

SAMPLE  FREE— BOYERS'  AUTOMATIC 
Re-Finisher  for  Furnitme,  Store,  Bank  and  Office 
Fixtures  —  Finest  thing  in  the  World.  One  ap- 
plication lasts  a  year.  Applied  with  cheese  cloth. 
Boyer  Chemical  Laboratory  Co.,  State  and  Michi- 
gan Sts.,  Chicago. 

AGENTS  —  TO  SELL  THE  NEWEST  ELEC- 
tric  appliance  on  the  market;  sold  everywhere  there 
is  electricity,  in  the  home  and  office;  liberal  profits; 
sales-driving  sample,  weighs  a  pound,  no  experience 
or  knowledge  of  electricity  required;  it  shows  how 
to  use  one  light  instead  of  two  and  get  the  same 
results;  sells  for  $3.50  and  saves  the  purchaser  an 
investment  of  $25.  Write  for  particulars.  THE 
HANDY  LIGHT  CO.,  26  Handy  Light  Block, 
Cincinnati,  Ohio. 

500  PER  CENT  PROFIT— YOUR  OPPOR- 
tunity.  Act  how.  Buyers  everywhere  for  our 
V.  S.  Fire  Extinguisher.  Low  Cost;  fast  seller; 
sure  profits;  exclusive  territory.  District  man- 
agers wanted.  United  Mfg.  Co.,  1135  Jefferson, 
Toledo,  O. 

AGENTS— $200  MONTHLY  DISTRIBUT- 
ing  Newell's  needle  cases.  Sell  115  needles  in  book 
for  10c  and  make  200fp  profit v  Approval  Plan 
envelopes  make  talking  unnecessary.  Crew  Man- 
agers write.  Send  10c  for  sample  book  and  particu- 
lars. Newell  Company,  509  N.  Grand,  St.  Louis, 
Mo. 

BEAN  IND-ELECTRIC  REPRESENTATIVE 
You  can  make  anywhere  from  $50  to  $150  a  weei 
selling  the  Ind-Eleitric  Health  £r  Beauty  Battery—' 
one  of  the  most  remarkable  inventions  of  the  dec- 
ade—  a  device  for  which  there  is  a  market  in 
every  home  in  America.  Our  representatives  are 
making  this  much  righl  now  —  a  few  making  mart 
You  can  do  the  same  if  you  are  the  righl  man  or 
the  right  woman.  No  special  experience  necessary. 
We  coach  you  — tell  you  of  the  methods  others 
have  used  to  succeed.  With  perseverance  and 
enthusiasm  you  may  do  as  well  as  our  "top-notch- 

ers"  who   are    making   dandy    incomes.       We    give 

exclusive  territory  and  let  you  organize  your  <>wr. 
sub-agents.  Territory  being  closed  rapidly.  Write 
at  one,-  to  (he  [nd-Electric  Mfg.  Go..  Desk  IS. 
432  Peoples  Gas  Building,  Chicago.  Capitalisa- 
tion $100,000. 
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BOOKS  AND  PERIODICALS 


AGENTS  —  SAVE  TIME  AND  MONEY. 
Have  your  name  in  our  syndicate  magazine  di- 
rectory. Big  mail  for  you  and  the  best  offers  from 
Dealers  and  Manufacturers.  Special  service. 
Three  issues  25c.  Results  guaranteed.  Copy  of 
our  magazine  10c.     The  "  LEVER  "  MAIL  TRAD- 

ER,  449M,  Elizabeth,  N.  J. 

.  WE  NEED  MORE  AGENTS  TO  SELL  THIS 
wonderful  invention,  sells  at  sight  for  $3.00;  costs 
$1.50.  John  Peters,  without  experience,  sold 
twelve  in  five  hours.  So  can  you.  You  absolutely 
can't  lose.  Money  refunded  on  samples  without 
question.     Write   for   free    particulars.     Spogland 

Sales  Co.,  1065  So.  Emerson,  Denver,  Colo. 

AUTOMOBILES 

FOUR  CYLINDER  FORD  AUTOMOBILE 
$150.     W.  Robb,  Canal  Dover,  Ohio. 

JUST  OUT.  GREATEST  AUTOMOBILE 
book,  covers  every  phase  of  automobile  practice. 
Up-to-date.  Circular  free.  Scientific  Book  Shop, 
Syracuse,  N.  Y. 

CHAUFFEURS.  SEND  FOR  FREE  SAMPLE 
copy  AMERICAN  CHAUFFEUR.  Contains 
valuable  information  about  engines,  ignition,  car- 
buretion,  manifolds,  motor  balance,  cooling  and 
lighting  systems,  etc.  All  news  of  motor  world. 
Every  amateur  or  professional  chauffeur  should 
read  it.  Write  now.  The  American  Chauffeur 
Publ.  Co.,  252  Butler  Bldg.,  Cincinnati,  O. 

AUTOMOBILE  BARGAINS.  LOWEST 
prices  and  largest  list  in  the  world.  All  guaranteed, 
shipped  freight  prepaid;  get  my  prices  before 
purchasing.  Runabouts,  Oldsmobile,  Reo,  Cadillac, 
$50;  Fords,  Buicks,  $150;  Touring  cars,  Cadillac 
$90;  Reo  $150;  Buick  $175;  Winton  $275;  Pope 
Toledo  $300;  Ford  $300;  Maxwell  $275;  I  have  all 
makes  on  hand.  I  desire  agents  to  sell  my  cars; 
write  for  Special  Agents'  proposition  at  once.  P.  E. 
King,  217  West  125th  St.,  New  York  City. 


AUTO  ACCESSORIES 


ELECTRIC  LIGHT  FOR  MOTORCYCLES. 
Storage  Battery,  built  right,  $5.00.  American 
Battery  Co.,  1121  Fulton  St.,  Chicago. 

AUTOISTS,  NO  MORE  DEAD  ENGINES,  OR 
walks  back  to  town.  New  discovery.  Instructions, 
25c.  Thomas  Mfg.  Co.,  Star  Theatre  Bldg.,  Des 
Moines,  Iowa. 

CHARGE  THE  BATTERY  YOURSELF. 
"American"  rectifiers — all  sizes.  Storage  bat- 
teries— all  sizes.  American  Battery  Company, 
1123  Fulton  St.,  Chicago. 

GUARANTEED  5,000  MILES  WITHOUT 
puncture.  If  your  tires  are  old,  don't  throw  them 
away,  or  you'll  throw  away  $50  to  $200.  With 
Durable  Treads  we  give  you  a  written  guarantee  for 
5,000  miles  without  puncture.  This  is  binding 
whether  your  tires  are  new  or  old-tread-worn, 
rim-cut  or  rut-worn.  Durable  Treads  cost  only 
half  as  much  as  'tires.  Write  for  booklet  and  special 
discount  at  once  to  Colorado  Tire  &  Leather  Co., 
1234  Majestic  Bldg.,  Chicago,  111.,  528  N.  W.  34th 
St.,  New  York  City.  435 -N  Golden  Gate  Ave. 
San  Francisco,  Cal.    1348-N  AcouaSt.,  Denver,  Colo. 

TIRES— ALL  MAKES,  ALL  GUARANTEED. 
28x2M  $4.50;  30x3  $6;  30x33^  $13.  Write  for  our 
complete  list  of  tires  and  tubes  before  purchasing. 
We  ship  C.  O.  D.  Guarantee  Tire  Company, 
Dept.  E,  213-219  West  125th  St.,  N.  Y.  City. 


CLASSY  BOOKS  —  STAMP  BRINGS  CATA- 
logue.     Paul  Duff,  2713  N.  Mozart  St.,  Chicago. 

NEW  32  PAGE  BOOK  FOR  GENTLEMEN, 
send   12c.     Curtis  Co.,   E5,   Englewood,   Chicago. 

THREE  LITTLE  BOOKS  FOR  LADIES, 
postpaid,  in  plain  cover,  for  25c.  (Tell  what  you 
want  to  know.)    O.K.  Pub.  Co.,  Decatur,  111. 

10,000  FORMULAS,  NEW  BOOK,  800  PAGES, 
$3.00.     Circular  free.     P.  E.  Newnham,  Waukegan 

"RHYMES  OF  DAVID."  RACY,  RARE, 
true  to  nature.  One  dollar.  Fetter  Book  Co., 
Robinson,  Md. 

"TELEPHONE  TROUBLES  AND  HOW  TO 
Find  them,"  15th  edition  (56  pages),  25c.  Hyde 
Pub.  Co.,  183  5th  St.,  Milwaukee,  Wis.   ' 

WONDERFUL  BOOK  ON  HYPNOTISM, 
personal  magnetism,  magnetic  healing  and  occult 
science  sent  free  to  anyone.  Send  your  address 
today.    M.  P.  Betts,  Sta.  129,  Jackson,  Mich. 

ELECTRICAL,  MECHANICAL  AND 

practical  handbooks,  500  titles.  Best  prices. 
Send  for  circulars.  Proctor  Book  Co.,  559B,  W. 
Lake  St.,  Chicago,  111. 

SECOND-HAND  BOOKS,  HALF-PRICES  ON 
every  subject.  New  25  per  cent  discount.  Books 
bought.  Catalogue  544  post  free.  Foyle,  121 
Charing  Cross  Rd.,  London,  England. 

IDEAL  MARRIAGE:  A  FASCINATING 
little  book  on  the  sex  question.  Tells  facts  every- 
one should  know.  Price  25  cents.  M.  E.  Davish, 
2481C,  18th  St.,  N-W.,  Washington,  P.  C. 

A  GRAND  LITTLE  BOOK.  "HOW  TO 
Pronounce  10,000  Difficult  Words."  An  authorita- 
tive handbook  of  words  in  common  use,  by  F.  M. 
Payne,  123  pages  bound  in  Russia  with  index. 
Price  50  cents  postpaid.  Ritchie  Pub.  Co.,  11th 
Floor,  541  Federal  St.,  Chicago. 

"THE  GUARDIANS  OF  THE  COLUMBIA" 
by  John  H.  Williams,  just  published.  Describes 
some  of  the  grandest  scenery  on  the  Pacific  Coast 
With  maps  and  210  illustrations  (eight  in  colors) 
Book  7  x  10^  inches.  Cloth  binding  $1.66  post 
paid.  Descriptive  folder  for  2c  stamp.  N.  B 
Pearson,  340  East  45th  Street  South,  Portland,  Ore 


ELECTRICITY.  JUST  WHAT  YOU  HAVE 
been  looking  for.  Our  Modern  Blue  Print  Chart 
Method  of  Electrical  Wiring  Diagrams.  Thor- 
oughly explained  so  that  you  can  easily  understand  - 
them.  All  kinds  of  Bell  Wiring,  Annunciators, 
Telephones,  House  Wiring,  Conduit,  Theatre,  Iso- 
lated Plants,  Dynamos,  Transformers,  Arc  Lights, 
Special  Treatise  on  Motor  Wiring.  Write  now  for 
information.  ELECTRICAL  WIRING  DIA- 
GRAM  CO.,  Box  B  173,  Altoona,  Pa. 

BUSINESS  OPPORTUNITIES 

FREE!  75c  CERTIFICATE.  WM.  COX, 
Waterloo,  Iowa. 

MAIL  ORDER  BUSINESS.  I  START  YOU 
free.     E.  Newnham,  Waukegan,  111. 

BIG  MONEY  MAILING  CIRCULARS  FOR 
others.  Send  25c  for  complete  instructions  and 
circulars.  Alkan  Co.,  823  Market  St.,  Oakland, 
Calif. 
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PARCEL  POST  SPECIALS,  MUSIC,  NOVEL- 
ties,  etc.  Bargain  list  free.  O.  Fink,  Pottstown, 
Pa. 

YOUR  25  WORD  ADVERTISEMENT  IN  125 
reliable  magazines,  $1.00.  Globe  Exchange,  433 
Lexington,  New  Haven,  Conn. 

START  EARNING  $20.00  WEEKLY  UP- 
ward,  mail  order  business.  I  co-operate  with  you. 
Free  plan.  Wm,  Benke,  Dept.  101,  Bucyrus,  Ohio. 
"ALARM  REFRIGERATOR  DRIP-PAN,  A 
new  home  convenience  for  $1.50.  Agents  com. 
50%.  Address  Clarence  D.  Skinner,  Topeka,  Kan- 
sas. 

BIG  MAIL!—  RECEIVE  SAMPLES,  CIRCU- 
lars,  propositions,  Send  20c  (coins)  for  publishing 
name  in  Directory.  Directory,  1305  Ashmun  St., 
Burlington,  Iowa.      

$1.00  A  WEEK  WILL  START  YOU  IN  A  BIG 
money-making  mail  order  business  with  the  best 
line — in  spare  time.  Particulars  Free.  Nadico  Co., 
1671  Belmont  Ave.,  Chicago. 

ADVERTISERS!  MAIL  DEALERS.  OUR 
Advertisers'  Guide  gives  rates,  circulation  of  2,000 
Different  Publications.  Includes  30  Mail  Order 
Plans.  Sent  complete  10c.  Dearborn  Advertising 
^Agency,  527  Franklin  Bldg.,  Chicago. 

IF  YOU  WANT  TO  KEEP  POSTED  IN  THE 
Mail  Order  Business,  you  should  have  our  magazine 
each  month  and  see  how  the  other  fellow  is  doing 
it.  10c  per  copy.  Three  months'  25c.  The 
"LEVER"  MAIL  TRADER,  449M,  Elizabeth, 
N.J. 

WE  HELP  YOU  RAISE  CAPITAL  AT  ONCE 
to  start  you  in  retail,  manufacturing,  patent,  real 
estate,  mail  order  or  any  legitimate  business  by 
means  of  "Our  Practical  Method."  Particulars 
free.     The  Business  Aid  Co.,  K  508,  Detroit,  Mich. 

HOME  MANUFACTURING  —  PLEASANT 
and  profitable  business  quickly  established  during 
spare  time.  Product  international  necessity. 
Write  for  sample  and  particulars.  Delzell  Mfg. 
Company,  Desk  B,  448  South  Mathews,  Los 
Angeles,  Calif. 

MAKE  MORE  MONEY.  BE  A  VENTRILO- 
quist.  Devote  your  spare  time  to  giving  enter- 
tainments. Anyone  can  learn  by  my  method. 
Complete  course  about  2,500  words  twelve  lessons 
$2.00.  Skeels  "The  Magician,"  Box  P.  445, 
Storm  Lake,  Iowa. 

SOMETHING  NEW  —  USEFUL  FOUR-IN- 
one  patented  article  for  women.  Sells  quickly; 
big  profits;  high  class  imprint  circulars  furnished; 
single  orders  filled  direct  to  customers.  Sou. 
Distributing  Co.,  Sales  Mgrs.,  Sta.  B-2.  Memphis, 
Tenn. 

FREE!  CATALOGUE,  BEAUTIFUL  ART 
castings,  in  concrete,  plaster,  artificial  marble, 
papier  mach6,  composition,  marble  dust,  interior, 
exterior  decorations,  garden  furniture,  statuary, 
etc.  Describing  instructions  of  their  manufacture, 
including  making  flexible  moulds,  renovating  frame 
buildings  with  artificial  stone,  modeling,  coloring, 
gold  leaf  gilding-burnishing,  paper  select  ing-hang- 
ing.  Big  profits.  Low  expense.  Little  labor. 
Mahler,  117  Russell  St.,  Brooklyn,  New  York. 

3,000  RECIPES,  FORMULAS  40c  ROAD- 
man's  Guide — 100  money-making  schemes  25c. 
Scientific  Book  Shop,  Syracuse,  N.  Y. 


WE  START  YOU  IN  BUSINESS,  FURNISH- 
ing  everything;  men  and  women,  $30.00  to  $200.00 
weekly  operating  our  "New  System  Specialty 
Candy  Factories"  home  or  small  room  anywhere; 
no  canvassing.  Opportunity  lifetime;  booklet 
free.     H.  Ragsdale  Co.,  East  Orange,  N.  J. 

85c  PROFIT  ON  EVERY  DOLLAR,  MAKING 
article  at  home  that  nearly  everybody  buys  and 
uses.  A  grand  business  builder  for  men,  women, 
or  boys.  Honest,  lawful,  and  easy.  Full  instruc- 
tions for  dollar  bill.  Fine  picture  of  President 
Wilson  free  to  patrons.  J.  M.  Kovats,  701  West 
117th  Place,  Chicago,  111. 

SEE  WHAT  I  SAY  UNDER  "TYPE- 
writers."    ATCHISON. f 

AD  BARGAINS  — 25  WORDS  IN  100  MONTH- 
lies,  $1;  100  weeklies  $2.     Life  Co.,  St.  Louis. 

CONDUCT  PAYING  MAIL  ORDER  BUST 
ness  from  your  home:  $5.00  Starts  business,  com- 
plete course  $1,  particulars  FREE.  Box  115, 
Brooklyn,  N.  Y. 

MAKE  $300  TO  $600  A  MONTH  OPERATING 
special  sales  for  retail  merchants.  Complete  in- 
structions, $2.00.  Address  W.  R.  Humphreys, 
Box  74,  Lexington,  Mo. 

SICKNESS  AND  ACCIDENT  INSURANCE 
—  Sold  direct  to  the  Insured  at  actual  cost.  Save 
the  Agent's  commission  —  and  know  what  you 
get.  All  occupations,  men  and  women,  16  to  60 
years  accepted.  Are  you  Protected?  We  will 
Insure  you.  Write  for  free  particulars.  The 
I-L-U  958,  Covington,  Ky. 

STOP!  INVESTIGATE  AT  ONCE!  NEW 
business!  No  Experience!  500%  profit  making 
photos  with  the  new  One  Minute  Post  Card  Camera. 
Takes  and  delivers  finished  post  card  photos  in  one 
minute  right  on  the  spot.  No  plates,  films  or  dark 
room.  Make  big  money  everywhere,  traveling  or  at 
home.  This  is  your  opportunity  for  immediate  and 
permanent  success.  Don't  delay!  Write  to-day 
for  free  information.  The  One  Minute  Camera  Co., 
Dept.  73,  Rand  McNally  Bldg.,  Chicago. 

EARN  $10  TO  $15  A  WEEK  AND  HOLD 
your  position  besides.  No  _  canvassing.  We,  _  as 
manufacturers  of  patented  just-in-season  special- 
ties, have  new  easy  Mail  Order  Plans  to  keep 
factories  busy.  We  furnish  everything.  Large 
profits.  Small  capital.  Experience  unnecessary. 
If  you  are  one  of  the  want-to-go-ahead  kind,  write 
for  our  most  modern  (copyrighted)  plans.  Sworn 
statement.  J.  M.  Pease  Mfg.  Co.,  550  Pease  Bldg., 
Main  St.,  Buffalo,  N.  Y.        

SUCCESS  GUARANTEED.  1  WILL  START 
you  doing  work  at  home  evenings;  guarantee  that 
you  will  make  $50  to  $-100  monthly  or  not  charge 
you  for  my  services.  If  after  following  my  in- 
structions you  do  not  make  $50  after  the  first 
month  working  my  method  you  do  not  owe  me  one 
penny;  if,  however,  you  do  make  the  $50  you  are 
to  pay  me  $25  in  five  installments  of  $5  each  and 
2%  of  your  earnings  thereafter.  Could  1  make  a 
fairer  offer  than  this?  If  interested  enclose  ten 
cents  (to  help  pay  advertising,  mailing  and  print- 
ing expenses,  but  chiefly  TO  KEEP  AW  \Y  CHEAP 
CURIOSITY  SEEKERS  FOB  WHOM  1  BAVE 
THE  UTMOST  CONTEMPT,  and  no  such  person 
can  have  my  money  or  valuable  time  at  their  dis- 
posal if  I  can  prevent  it).  For  full  instructions. 
Joseph  K.  Lcimniller,  1023-25  Olive  St.,  Phila..  Pa, 
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BUSINESS  OPPORTUNITIES 


FOR  SALE  OR  EXCHANGE 


LET  THE  PARCELS  POST  HELP  YOU. 
Add  ($15  to  $25  weekly)  to  your  present  salary  or 
income.  Start  during  spare  time  and  build  up  a 
permanent  mail-order  business  of  your  own.  We 
show  you  how  and  help  you  make  good.  No 
canvassing.  Experience  unnecessary.  The  Parcels 
Post  makes  success  doubly  sure.  Our  new  ideas 
and  up-to-date  plans  bring  the  money.  No  so- 
called  "Course  of  Instruction"  to  sell*  We  give 
that  free.  Write  to-dav.  Address  Pease  Mfg. 
Co.,  Inc.,  Dept.  B,  70  Broadway,  Buffalo,  N.  Y. 

RESIDENT  MANAGER  WANTED  IN 
every  city  and  town  to  open  and  manage  branch 
office;  brand  new  proposition;  Wonder  Cloth  finds 
a  steady  sale  in  every  home,  office,  store,  factor}-, 
garage,  etc;  three  big  sources  of  profit — a  local,  a 
mail  sales  and  a  jobbing  business;  cash  sales;  dupli- 
cate orders ;  samples,  printed  matter  and  new  selling 
method  furnished  free;  no  experience  needed;  can 
make  up  to  $5,000  yearly.  If  you  have  a  few  dollars 
and  good  reference,  write — Bethlehem  Utilities  Co., 
Dept.  25,  65  Pine  Street,  New  York. 

COINS  AND  STAMPS 

SPECIAL!     SEND   13c  FOR  6  DIFFERENT 

Honduras.     Acme  Stamp  Co.,  St.  Louis,  Michigan. 
FINE  APPROVAL  BOOKS  60%  DISCOUNT 
50  different  foreign  3c.     Pioneer  Stamp  Co.,  1027 
East  40th  St.,  Los  Angeles,  Calif. 

STAMPS— 100  ALL  DIFFERENT,  FREE. 
Postage  2c.  Mention  paper.  Quaker  Stamp  Co., 
Toledo,  Ohio. 

UNITED  STATES  LARGE  CENT  10  DIF- 
ferent  dates  50c,  10  different  foreign  coins  15c,  10 
old  bills  35c.  C.  Burgess,  522  Beacon,  Toledo, 
Ohio. 

STAMPS  — ALL  KINDS  ^OF  STAMPS 
bought  and  sold.  If  an  active  collector  write  for 
free  copy  of  "Philatelic  Opinion."  Poole,  Box  2, 
Altadena,  Calif. 

OLD  COINS  BOUGHT  AND  SOLD  —  MY 
new  50  page  fall  coin  selling  catalogue  just^out. 
Free  to  collectors  only.  Buying  coin  catalogue*  sent 
on  receipt  of  10c.  William  Hesslein,  Malley  Bldg., 
New  Haven,  Conn. 

"WIRING  A  HOUSE,"  BY  H.  PRATT, 
shows  a  house  already  built;  tells  you  just  how 
to  start  about  wiring  it;  where  to  begin;  what 
wire  to  use;  how  to  run  it  according  to  insurance 
rules;  in  fact,  all  the  information  necessary  for 
wiring  a  house  and  shop.  Postpaid,  25c.  Popular 
Electricity  Book  Department. 

$100  PAID  FOR  1894  DIME  S.  MINT,  $8  FOR 
certain  1853  Quarters,  $100  for  certain  1853  Half 
Dollars.  $2  for  1885  Dime  S.  Mint,  $6  to  $750  for 
certain  $5  gold  without  Motto,  etc.  We  pay  high- 
est cash  premiums  on  thousands  of  coins  to  1900. 
Keep  all  old  money  and  send  stamp  for  Large  Illus- 
trated Coin  Circular.  You  have  nothing  to  lose. 
The  Numismatic  Bank  of  Texas,  Dept.  5,  Fort 
Worth,  Texas. 

CAMERAS  AND  OPTICAL  GOODS 

WE  BUY,  SELL  AND  EXCHANGE.      BAR- 

gains  in  microscopes,  telescopes,  binoculars,  cam- 
eras, etc.  Bargain  list  sent,  Kahn  &  Son,  Op- 
ticians, No.  54  John  St.,  New  York.  Established 
63  years. 


3  DRY  BATTERIES.  50  CENTS  PREPAID, 
Cornish  Electric  Co.,  Schenectady,  N.  Y. 

FLASHLIGHTS  COMPLETE,  50c.  SEND  AT 
once.     R,  C.  Force,  Attica,  Ohio. 

FOR  SALE,  PEDIGREED  AIREDALES. 
W.  F.  Goodin,  Columbus,  Mont. 

SEE  WHAT  I  SAY  UNDER  "TYPE- 
writers."    ATCHISON.  

FOR  SALE— 4A  SPEED  KODAK  OR  Ex- 
change for  an  electrical  instrument.  Address  845 
Lutterworth  St.,  Grand  Rapids,  Mich. 

PATENT  FOR  SALE.     NEW  AND  USEFUL 
invention  in  logging  bunks.     Good  proposition  for 
manufacturers.     Address,   P.  A.  &  F.  J.  Anlauf, - 
Curtin,  Oregon. 

HAT  MIRROR  — WITH  YOUR  NAME  ON. 
Latest  craze.  Sample  10c.  Thos.  Sullivan,  100 
Abbott  Ave.,  Fitchburg,  Mass. 

40,000  POUNDS  LEAF  TOBACCO  FOR  SALE. 
Mail  stamps  for  samples  to  Anton  Wavrin,  Frank- 
lin, Ky. 

TATTOOING  SUPPLIES,  MACHINES  $2.50. 
To  advertise,  6  colored  designs  15c  price  list  free. 
F.  Barber,  1019  Vine  St.,  Cincinnati,  Ohio. 

CALIFORNIA  GEM  CRYSTALSAND  MIN- 
erals  for  sale  direct  from  the  mines.  Approval  lots 
sent  with  good  reference.  Albert  Everitt,  Escon- 
dido,  California. 

THE  "SNAP-SHOT"  SELF-FILLER  FOUN- 
tain  pen,  six  extra  pen  points  and  bottle  of  best 
fountain-pen  ink,  parcels  post  prepaid  50c.  The 
"LEVER"  COMPANY,  449M,  Elizabeth,  N.  J. 

SOMETHING  NEW,  SANITARY  PARA  WAX 
Folding  Drinking  Cups;  postpaid  10c,  3  for  25c. 
Niagara  Falls  Novelty  Co.,  Box  765,  Niagara  Falls 
N.  Y. 

SELL  OR  EXCHANGE— STRONG'S  LET 
tering  Course ;  6  month's  correspondence  instruction 
scholarship  unused,  make  offer.  White,  435  West 
22d,  New  York. 

FOR  SALE.  LIGHT  MFG.  BUSINESS  PAT- 
ents — Stock  and  tools  of  a  novelty  in  daily  use;  can 
be  sold  by  mail  or  agents;  a  good  business  for  a 
small  investment,     H.  E.  Grebner,  Beverly,  Mass. 

COMPLETE  SET  OF  DETAIL  DRAWINGS 
for  a  Y2  H.  P.  Horizontal  Steam  Engine.  Price, 
75c.  The  Mechanical  Plan  Company,  1635  Will- 
ington  Street,  Philadelphia,  Pa, 

TALKING  MACHINES  AND  RECORDS  AT 
cut  prices.  100,000  —  10  inch  records  never  sold 
less  than  60  cents.  Our  cut  price  20c  each.  Send 
for  catalogue.  Deninger,  North  St.,  Rochester, 
N.  Y. 

GET  READY  FOR  TROUT  FISHING  SEA- 
son.  Try  my  special  Scotch  trout  flies.  Made 
by  experienced  fly  maker  who  makes  specialty  of 
trout  flies.  10c  or  3  for  25c.  D.  Thomson,  Haines 
Falls,  N.  Y. 

FOR  SALE:  TWO  ST.  JOHNS  RIVER 
front  lots  100  x  1,000  ft,  near  Jacksonville,  Fla. 
Grocery,  dock,  poultry,  fruits,  small  orange  grove, 
timber,  $900.  Strawberries  by  the  barrel,  May  to 
November;  charming  lawn  ornaments;  full  details 
25c.     Art  Munson,  Gilmore,  Fla. 
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FOR  SALE  OR  EXCHANGE 


FORMULAS 


GREATEST  YET.  1,000  FORMULAS  20c. 
Johnson  &  Co.,  Phoenix,  Ariz. 

EARN  $10  TO  $25  DAILY.  MY  BOOK 
teaches  tattooing  25c  coin.  Machine,  ink,  and 
directions  50c  coin.  Rebec  Mfg.  Co.,  Cedar 
Rapids,  Iowa. 

GRANDFATHER'S  CLOCKWORKS  $5.90. 
Slightly  shop-worn,  quantity  limited,  others  with 
chimes,  all  prices;  also  several  nice  grandfather's 
clock  cases,  exceptional  bargains.  Clock  Company, 
1649  Ruffner  St.,  Phila.,  Pa. 

A  PERIODICAL  OF  HORSE  SENSE  IS  THE 
Spark   Plug.  '  Read   by   3,000  good  feUows.    20c 

year.  Your  15  word  advertisement  and  a  year's 
subscription,  25c.  The  Spark  Plug,  Lancaster, 
Ohio. 

AT  MANUFACTURER'S  PRICES.  MEN'S 
and  women's  raincoats.  Stylish  and  serviceable,  in 
tan  or  gray.  By  parcel  post  $2.85.  Money  back  if 
unsatisfactory.  Give  breast  measure.  Illustrated 
folder  and  samples  free.  B.  &  J.  Rubber  Co.,  161B 
Summer  St.,  Boston,  Mass. 

PLATE  YOUR  TRIMMINGS  WITH  BEAUTI- 
ful  silver.  AR-GEN-TOR  will  do  it  in  one  minute. 
A  pure,  permanent  plate.  No  cyanide  or  mercury. 
None  like  it,  none  as  good.  One  box  plates  any 
car.  Get  ready  for  spring.  Now  is  the  time. 
$1.00  prepaid.  Forest  City  Sales  Co.,  Fremont, 
Nehr.  Dept.  2. 

NOW  IS  THE  TIME  —YOU  ARE  INTEREST- 
ed  in  wire  as  Magnet  wire,  Norway  iron  wire  and 
rods,  sheets  for  transformers,  platinum,  aluminum, 
brass,  and  German  silver  wire.  Fibre,  hard  rubber, 
asbestos,  mica.  Raw  materials  and  articles  such 
as  every  experimenter  needs.  We  can  supply 
almost  everything  for  experimental  and  model 
work.  Lowest  prices,  catalog  6  cents,  may  be 
deducted  with  first  order  of  $1.00.  Experimenters 
Supply  Co.,  125  S.  Fifth  Ave.,  Chicago,  111. 

ELGIN  WATCHES— $2  A  MONTH.  WHY 
not  buy  your  Elgin  Watch  now  while  you  can  get  it 
at  a  special  price  and  on  such  easy  monthly  pay- 
ments that  you'll  never  miss  the  money!  Tliis 
month  we  will  sell  you  a  $20,  17  jewel  Elgin  in  25 
year  gold  case  for  $16.50  or  a  fine  $30,  17  jewel 
Elgin  in  25  year  gold  case  for  only  $19.75,  no  money 
down,  sent  subject  to  your  approval.  Write  for 
FREE  Catalog.  We  are  the  largest  Watch  House 
in  America  and  trust  honest  people  everywhere. 
HARRIS-COAR  CO.,  Dept.  780,  Kansas  City,  Mo. 

FOR  SALE  OR  EXCHANGE;  B.  C.  COLUM- 
bia  concert  graphaphone  with  horn  and  tripod 
with  100  records.  Victor  No.  Ill  with  horn, 
[25  disc  records;  3  post  card  vending  machines; 
Business  Phonograph,  motor  driven,  full  equipment; 
Writerpress,  Planotype,  Mimeograph,  Double 
barrelled  shot  gun,  pump  gun,  Oliver,  Underwood 
&  L.  C.  Smith  &  Bro.  typewriter,  Al  Vista  Panaromic 
Camera.  Everything  in  good  condition.  Want 
email  motors,  Piano,  Victrola,  watches,  motor- 
cycle, diamonds  or  anything  of  value.  Add.  Jos. 
P.  Weiler,  Olney,  111. 

FORMULAS 

PRACTICAL  FORMULAS:  COM1MLKI)  BY 
chemist.     Guaranteed.     Write,     Crain,     Ph.     G., 

Chicago  Heights,  HI. 


FORMULAS  FOR  MAKING  THE  FOLLOW- 

ing  articles  25  cts.  each,  silver  plating  fluid,  dust- 
less  dust  cloths,  furniture  polish,  waterproof  harness 
dressing.  Ryonol  Co.,  No.  217  Main  St.,  Dans- 
ville,  N.  Y. 

TESTED  FORMULAS.  HAIR  REMOVER, 
Hair  Restorer  and  Hair  Grower,  all  for  25c.  Ellis, 
18  John  St.,  Newark,  N.  J. 

FORMULAS  AND  INSTRUCTIONS  FOR 
manufacturing  six  big  sellers.  Sent  complete  for 
10c.  Ross,  310K  East  15th  St.,  Kansas  City,  Mo.    . 

GAMES  AND  AMUSEMENTS 

153  TRICKS  AND  CATALOGUES.  ALL  10c. 
American,  8Z  Judge  St.,  Brooklyn,  N.  Y. 

105  TRICKS,  25c  WITH  THREE  CATALOGS. 
Klein,  1193  Broadway,  N.  Y. . 

"CANADIAN  PUZZLE,"  FEW  CAN  SOLVE 
it.  Can  you?  Just  try;  10  cents  gets  it  by  return 
mail.  C.  Charters,  506  Power  Bldg.,  Montreal, 
Can. 

TRICKS,  JOKES,  PUZZLES,  NOVELTIES. 
Largest  assortment  in  the  world.  Send  2c  stamp 
for  illustrated  catalogue.  Garfield  Novelty  Co., 
3322  Madison  Street,  Chicago. 

FUN  ICACHOO  SNEEZING  POWDER;  STINK 
ball;  Itch  powder.  Make  'em  yourself  and  sell  to 
others.  How — 3  formulas  for  25c  coin.  Robt. 
Knox,  Box  784,  Savannah,  Ga. 

PLAYS,  VAUDEVILLE  SKETCHES,  MONO- 
logues,  Dialogues,  Speakers,  Minstrel  Material, 
Jokes,  Recitations,  Tableaux,  Drills,  Entertain- 
ments, Make-up  Goods.  Large  Catalog  Free. 
T.  S.  Denison  &  Co.,  Dept.  26,  Chicago. 


INSTRUCTION 


CANDY  MAKING  — $15  COURSE  50c;  CIR- 
cular  free.     Eagle  Co.,  "D,"  Quincy,  Mass. 

LEARN  AUCTIONEERING  BY  CORRE- 
spondence.     P.  O.  Box  72  A,  Attica,  Indiana. 

COMPLETE  INSTRUCTIONS  FOR  RE- 
charging  dry  batteries,  perfect  success,  15c.  Wayne 
Dunbar,  Poison,  Mont. 

BE  A  DETECTIVE.  EARN  FROM  $150  TO 
$300  per  month;  travel  over  the  world.  Write  to 
C.  T.  Ludwig,  201  Scarritt  Bldg.,  Kansas  City,  Mcr. 

HYPNOTIZE  (PRACTICALLY)  "WITHOUT" 
hypnotic  sleep.  16  lessons,  $1.00  course,  20c.  Pub- 
lisher, 49 )  2  Clinton  St.,  Albany,  N.  Y. 

SHOW  BUSINESS.  STAGE  INSTRUCTION 
booklet  free.  Vaudeville,  Drama.  Stage  Studio, 
St  a.  17,  249  West  3Sth  St.,  New  York. 

INFORMATION  ON  ANY  SUBJECT.  ANY 
question  within  reason  answered  1(V  each.  Geo. 
Gilford,  Jr.,  28  West  33  St ..  Bayonne,  N.  J. 

"HOW  TO  MAKE  PRINTING  CUTS"— "200 
Formulas,"  20c.  Publisher,  49'_>  Clinton  St., 
Albany,  N.  Y. 

FULLY  DESCRIBED  PLANS  FOR  THE  CON- 

struction  of  a  dry  battery  thai  anyone  can  make, 
sent  for  25c  in  coin.  K.  T.  Kalb's  Kleetrie  Shop, 
2631  Sutton  Avenue,  Maplewood,  Mo. 
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INSTRUCTION 


ANYONE  WITH  MY  PATENTED  DEVICE 

and  a  few  hours  study  can  learn  practical  mechanical 
drawing.  S.  Knapp  Studio,  236  Jefferson,  Detroit, 
Mich. 

LEARN  CARD  CARVING— A  NEW  MONEY 
making  art.  Beautiful  birds,  flowers,  ships,  etc, 
carved  on  cards.  Easily  learned.  Send  50c  coin 
for  complete  instructions  and  samples,  or  send  a 
silver  dime  for  beautiful  artistic  sample.  Robt. 
Knox,  Box  784,  Savannah,  Ga. 

YOU  CAN  DRAW  CARTOONS  AND  COMIC 
pictures.  I  teach  beginners  thoroughly,  practical- 
ly, rapidly.  Learn  high-salaried,  uncrowded  pro- 
fession. Low  cost.  Details  6c.  Ted  Hamilton, 
209  E.  Ontario  St.,  Chicago,  111. 

UNCLE  SAM  IS  A  LIBERAL  EMPLOYER. 
Qualify  for  a  Government  position.  We  prepare 
you  by  mail  for  any  Civil  Service  Examination. 
Many  vacancies  now  exist.  Write  to-day  for  free 
Booklet  49.  -.Capital  Civil  Service  School,  Wash- 
ngton,  D.  C. 

LET  US  TELL  YOU  ABOUT  OUR  COURSES 
of  instruction  in  Electricity. —  One  is  to  make  you 
proficient  as  an  electric  wirer;  the  other,  a  complete 
course  in  Electrical  Engineering  —  as  good  as  the 
'courses  given  in  ANY  school  of  Electric  Engineering. 
Maryland  Correspondence  School,  Union  Bridge, 
Md. 

OH  SAY,  CAN  YOU  RESIST  THIS?  I  CAN 
show  you  how  to  make  an  Electric  Belt  with  more 
power  than  any  $40.00  belt  on  the  market  —  for 
about  $2.00.  -Finest  tonic  known  for  nervousness 
or  weakness  in  men  or  women.  Complete  detailed 
instructions  for-  dollar  bill.  You  can  make  big 
money -selling  this,  too.  A.  Ritchie,  1113  Morton 
Block,  Chicago. 

MAGIC 

250  NEW  PARLOR  GAMES,  MAGIC  TRICKS, 
Bargain  catalogues,  Fountain  pen,  all  for  25c.  Partic- 
ulars free.  Johnson's,  112  Viola  St.,  Saint  Paul, 
Minn. 

LEARN  TO  HYPNOTIZE  AND  MAKE  FUN 
and  money.  Send  for  free  book  to  M.  D.  Betts, 
Sta.  129,  Jackson,  Mich. 

250  MAGIC  TRICKS  AND  CATALOGUE  10c. 
Curtis  Co.,  E,  Englewood,  Chicago. 

25  CENTS  BRINGS  YOU  THREE  OF  THE 
very  latest  prepared  card  tricks  and  a  money  mak- 
ing pi-oposition.  Skeels,  "The  Magician,"  Box 
P.  445,  Storm  Lake,  Iowa. 

MISCELLANEOUS 

CYLINDER  REBORED  INCLUDING  PIS- 
ton  and  rings  7  in.  to  11  in.  Sterling  Engine  Co., 
331  S.  Clinton  St.,  Chicago,  111. 

LET  US  SELL  YOUR  GOODS  FOR  YOU. 
We  can  sell  anything  going.  Ideal  Supply  Com- 
pany,  Mitchell,  S.  P. 

BROTHER  —  ACCIDENTALLY  DISCOV- 
ered  Root  will  cure  both  tobacco  habit  and  indiges- 
tion. Gladly  send  particulars.  F.  F.  STOKES, 
Mohawk,  Fla. 

I  WILL  START  YOU  EARNING  $4.00  DAILY 
at  home  in  spare  time,  silvering  mirroi-s;  no  capital; 
send  for  free  instructive  booklet,  giving  plans  of 
operation.  G.  F.  Redmond,  Dept.  H.,  Boston,  Mass. 


MISCELLANEOUS 

FREE  — FOR  10c  TO  COVER  ADVERTIS- 
ing,  etc.;  I'll  send  complete  instructions  for  operat- 
ing scheme  that  brought  me  $2  an  hour.  (Can 
swear  to  this.)  If  satisfactory  remit  $1;  if  not, 
return.     Fink,  4  YMCA,  Kanel  Penna. 

ANYBODY  CAN  MAKE  GOOD  CUTS  WITH 
my  simple  zinc  etching  process;  price,  $1.00; 
specimens  and  particulars  for  stamp.  T.  M.  Day, 
Box  E.,  Windfall,  Ind. 

DO  YOU  EXPECT  TO  ATTEND  THE  PAN- 

ama-Pacific  Exposition  in  1915,  at  San  Francisco? 
Organizers  wanted  in  every  city  and  town,  for  the 
California  Travel  Club.  Two-cent  stamp  for  in-~ 
formation,  to  California  Travel  Club,  1547  Devisa- 
dero  St.,  San  Francisco,  Cal. 

FREE— INVESTING  FOR  PROFIT  MAGA- 
zine.  Send  me  your  name  and  I  will  mail  you  this 
magazine  absolutely  free.  Before  you  invest  a 
dollar  anywhere — get  this  magazine — it  is  worth 
$10  a  copy  to  any  man  who  intends  to  invest  $5  or 
more  per  month.  Tells  you  how  $1,000  can  grow 
to  $22,000 — how  to  judge  different  classes  of  invest-- 
ments,  the  Real  Earning  Power  of  your  money. 
This  magazine  six  months  free  if  you  write  today. 
H.  L.  Barber,  Publisher,  423,  20  W.  Jackson  Blvd., 
Chicago.      I 

MOTORCYCLES  

EXCELSIORS,  INDIANS,  HARLEY-DAVID- 
sons,  also  Ford  Model  N  Roadster  $275.00.  Send 
for  list.     R.  Callender,  213  Sand  St.,  Peoria,  111. 

MOTORCYCLES,  I  HAVE  ALL  MAKES;    I 

can  save  you  dollars,  my  illustrated  catalogue 
is  the  largest  published,  mailed  free.  Marshes  $20 
up ;  Indians  $25  up ;  shipped  freight  prepaid  and 
guaranteed  for  six  years,  send  for  my  lists  before 
purchasing.  P.  E.  King,  213  West  125th  St.,  New 
York  City. I 

MOTION  PICTURE  MACHINES 

EASY     PAYMENTS.     MOVING     PICTURE 

Machines,  standard  size  —  others  $5.00  to  $40.00 
and  all  Moving  Picture  Apparatus,  Catalogues, 
Ralph  J.  Golsen,  65  East  46th  St.,  Chicago. 

WRITE  MOVING  PICTURE  PLAYS;  $10  TO 
$100  each;  all  or  spare  time;  experience  or  cor- 
respondence course  unnecessary.  Details  free. 
Atlas  Publishing  Co.,  306,  Cincinnati,  Ohio. 

MUSIC I 

SHEET  MUSIC,  LATEST  POPULAR  HIT, 
"Don't  you  Know  the  People  Will  Talk."  Also 
that  beautiful  song,  "Always  Think  of  Mother." 
Big  seller.  Appeals  to  everybody.  Either  num- 
ber, 15c.     W.  H.  Kessler,  Leoti,  Kansas. 

SONG  POEMS  WANTED— SEND  US  YOUR 
song  poems  or  melodies.  They  may  become  big 
hits  and  bring  thousands  of  dollars.  Past  expe- 
rience unnecessary.  Available  work  accepted  for 
publication.  Instructive  booklet  and  information 
free.  MARKS-GOLDSMITH  CO.,  Dept.  21, 
Washington,  D.  C. 

THREE  MASTER  KEYS  —  HOW  TO  MAKE. 
One  unlocks  almost  any  common  door  lock,  one, 
any  night  lock,  one,  any  trunk.  Each  25c.  Fin- 
ished keys  50c.  each,  postpaid.  Harbert,  Lock- 
smith, 2861  N.  Clark,  Chicago. 
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PATENTS 


PATENTS 


SEE  WHAT  I  SAY  UNDER  "TYPE- 
writers."    ATCHISON. 

WE  SELL  PATENTS.  IF  YOU  WISH  TO 
add  a  new  product  to  your  line  write  us.  Estab- 
lished 1900.  CHARLES  A.  SCOTT  CO.,  1086 
Granite  Bldg.,  Rochester,  N.  Y. 

SEND  FOR  FREE  BOOKLET,  ALL  ABOUT 

patents  and  their  cost.  Shepherd  &  Campbell,  Patent 
Attorneys,  500B,  Victor  Bldg.,  Washington,  D.  C. 

PATENT  FOR  SALE.  NEW  FEATURES  IN 
concrete  wall  forms.  Best  out.  Hurry  if  you 
want  it.     Dyhrkopp,  Spencer,  Iowa. 

PATENT  YOUR  INVENTION.  FIRST  GET 
free  "Inventor's  Primer"  with  statistical  data. 
Milo  B.  Stevens  &  Co.,  Estab.  1864,  640  F  St., 
Wash.;  351  Monadnock  Blk.,  Chicago. 

PATENTS  EXPLAINED  IN  MY  FREE 
books  telling  what  you  should  know  —  what  to  in- 
vent —  what  NOT  to  invent  —  how  to  sell  your 
patent,  etc.  Write  to-day.  H.  L.  Woodward,  901 
G  Street,  Washington,  D.  C. 

PATENTS  BRING  FORTUNES  — OUR  FREE 
Book  tells  how.  Send  sketch  for  Free  opinion  as  to 
patentability.  Best  references  from  inventors  of 
many  years'  experience.  Wm.  N.  Moore  &  Co.,  508 
Loan  &  Trust  Bldg.,  Washington,  D.  C. 

PATENT  SECURED  OR  FEE  RETURNED. 
Send  sketch  for  FREE  EXPERT  SEARCH  and 
Report  as  to  patentability.  Books  on  inventions 
and  patents,  and  reference  book,  sent  free.  John  S. 
Duffle  &  Co.,  Dept.  2,  Washington,  D.  C. 

PATENT  YOUR  GOOD  IDEAS.  A  DECADE 
of  experience  ready  to  serve  you.  Trade-marks 
registered.  AVrite  to-day  for  particulars.  George 
A.  Hutchinson,  729  Loan  and  Trust  Building, 
Washington,  D.  C. 

PATENTS    OF     VALUE.      PROMPT     AND 

efficient  service.  No  misleading  inducements. 
Expert  in  Mechanics.  Book  of  Advice  and  Patent 
Office  Rules  free.  Clements  &  Clements,  Patent 
Attorneys,  705  Colorado  Bldg.,  Washington,  D.  C. 

THE  PATENTOME  IS  INTERESTING  AND 

instructive.  A  liberal  education  in  patents  and  how 
to  get  them.  Free  on  request.  Established  1865. 
Anderson  and  Son,  Patent  Solicitors,  729  G.  St., 
Washington,  D.  C. 

SEND  FOR  NEW  HELPFUL  PLAN  FOR 
inventors  and  booklet  free.  Mason,  Fenwick  & 
Lawrence,  C18  F.  Street,  Washington,  D.  C,  and 
New  York.  Established  52  years.  Submit  sketch 
of  your  invention. 

PATENTS  SOLD.  WE  DO  THE  BUSINESS 
<J-  not  merely  collecting  advance  fees.  If  you  own 
a  valuable  patent  send  for  a  free  booklet.  "How 
we  can  get  cash  for  Your  Invention."  No  charges 
made  for  listing.  Patent  Advertising  &  Sales 
Co.,  Frankford,  Phila. 

PATENT  BOOKS  MAILED  FREE— SHOW- 
ing  100  mechanical  movements  invaluable  to 
inventors  and  mechanics— and  felling  what  is 
patentable,  how  id  obtain  patenl  or  partner,  etc. 
Free  on  request..  Chas.  E.  Brock,  703  Eighth  St., 
Washington,  D.  C. 


"PATENTS  AND  PATENT  POSSIBILITIES" 
is  a  72-page  treatise  which  tells  all  about  patents, 
what  to  invent  and  where  to  sell  it.  It  gives  honest 
advice  to  inventors,  and  is  full  of  valuable  and  inter- 
esting information.  Write  for  it  today!  It  is  FREE 
H.  S.  HILL,  929  McLachlen  Bldg.,  Washington, 
D.   C. 

PATENT  CAPS.  FEW  INVENTIONS  MAKE 
money.  Why?  Get  interesting  story.  "My  first 
Invention."  Henry  C.  Thompson,  "Invention 
Adviser,"  twenty-five  years  practical  experience 
as  inventor  and  manufacturer  patented  electrical 
devices.  Not  a  patent  lawyer.  May  advise 
against  patenting.     P.  O.  Box  3547,  Boston,  Mass. 

FIND  OUT  FOR  YOURSELF  WHAT  TC 
invent  and  how  to  procure  and  sell  a  patent  for  the 
same.  My  book,  "  Inventor's  Universal  Educator," 
covers  the  matter  from  A  to  Z.  140  pages,  elegantly 
bound.  Also  contains  600  mechanical  movements 
and  50  perpetual  motions.  Price  $1.00,  postage- 
free.  Money  returned  if  not  more  than  satisfactory. 
F.  G.  Dieterich,  654  Ouray  Bldg.,  Washington,  D.C. 

BUSINESS  GOES  WHERE  IT  IS  INVITED 

and  stays  where  it  is  well  treated.  For  27  years  I 
have  given  my  personal  attention  to  procuring  pat- 
ents for  successful  inventors  and  manufacturers. 
The  opportunity  is  open  to  you  to  get  the  benefit  of 
the  same  attention  and  method  of  procedure. 
Write  or  send  sketch.  Vernon  E.  Hodges,  631  Bar- 
rister  Bldg.,  Washington,  D.  C. 


PATENT  ATTORNEYS 


PATENTS  WORTH  MONEY.  FOR  BOOKS 
that  tell  WHAT  patents  bring  MOST  MONEY,  and 
WHY— send  10  cents  postage  to  R.  S.  &  A.  B. 
Lacey,  E  52,  Washington,  D.  C,  Estab.  1869. 

WESTERNERS     "BOOST"     THE     WEST. 
Patronize  Western  attorneys.     17  years  experient  e. 
Several    years   in    Washington.     Stephen    Gius:a, 
Cooper  Block,  Denver,  Colorado. 

PATENT  —  ADVICE  AND  BOOKS  FREE. 
Highest  references.  Best  results.  I  procure 
patents  that  protect.  Watson  E.  Coleman,  Patent 
Lawyer,  622  F  St.,  N.  W.,  Washington,  D.  C. 

C.  L.  PARKER,  PATENT  ATTORNEY,  915 
G  St.,  Washington,  D.  C.  Inventors'  handbook, 
"Protecting,  Exploiting  and  Selling  Inventions," 
sent  free  upon  request. 

PERSONAL 

GET  MARRIED  —  MATRIMONIAL  PAPER 
containing  advertisements  marriageable  people  from 
all  sections,  rich,  poor,  young,  old,  Protestants, 
Catholics,  mailed  sealed  free.  THE  CORRE- 
SPONDENT, Toledo,  Ohio. 


PHOTOGRAPHY 


ROLL    FILMS    DEVELOPED     10    CENTS. 

Printing  post  cards  3  cents  each.  15  years  experi- 
ence. Send  for  complete  price  list.  F.  C.  Eioyt, 
Sac  City,  Iowa. 

MONEY  IN  PHOTOGRAPHY.  1  START 
amateurs  making  money  at  home  taking  port  rails; 
become  professionals.  Studio  secrets,  retouching, 
etc.,  fully  explained.  Wells'  Studio.  East  Liverpool, 
Ohio. 
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PICTURES  AND  POST  CARDS 

50  DIFFERENT.  10  CENTS.  BURT  Mc- 
Cann,  321  Newton,  Minneapolis,  Minn. 

PHOTOS.  "PRETTY  GIRLS"  36  BEAUTY 
poses  10c.     Curtis  Co.,  E4,  Englewood,  Chicago. 

10  PERFUMED  POSTCARDS,  YOUR  NAME 
in  gold.     W.  Bloomington  Co.,  Bloomington,  111. 

5  PHILADELPHIA  VIEWS  AND  TRIAL 
membership  10c.  International  Postcard  Club, 
130  Wishart  St.,  Philadelphia,  Pa. 

FRENCH  ART  PICTURES  FROM  LIFE 
models.  Catalogue  and  8  photos  20c  red  stamps. 
L.  Nicolas,  109  rue  Sainte,  Marseilles,  France. 

POSTALS  — JUST  GIRLS;  10  NIFTYT  POSES 
10c.  30  — 25c.  Bailey,  111  Maple,  Napanoch, 
N.  Y. 

JUST  GIRLS.  25  POST  CARDS  OF  GIRLS, 
25c.  postpaid.  No  landscapes.  Harold  Hartzman, 
Moline,  111. 

NIAGARA  FALLS.  POSTAL  CARDS,  FOLD- 
ers,  books,  views,  and  novelties.  Send  ten  cents  for 
twenty-two  colored  views.  Agents  wanted.'  Ameri- 
can Novelty  Co.,  Niagara  Falls,  New  York. 

POSTCARDS.  BEAUTIFUL  VIEWS  OF 
New  York  or  other  cities.  Also  cards  for  coloring 
purposes,  20  for  10c.  Carbelle  Card  Co.,  24  E. 
21st..  N.  Y.  Room  210. 

20  BEAUTIFUL  POSTCARDS;  GREETING, 
birthday,  best  wishes,  congratulations,  flowers, 
views,  etc.  Gold,  embossed,  etc.  10c.  100  —  40c. 
Bailey,  111  Maple.  Napanoch,  N.  Y. 

MOVING  PICTURE  POST  CARDS  —  BE  UP 
to  date  and  get  the  latest  thing  out.  Sample  of 
ten  cards  10c.  J.  L.  Wedge  Mfg.  Co.,  H.  Bing- 
hamton,  N.  Y. 

COLLECT  POSTCARDS.  NAME  IN  Ex- 
change list  and  our  20  page  magazine  4  months  for 
10c.  Elite  Exchange,  Dept.  E5,  3827  N.  44th  Ct., 
Chicago. 

EVER  SEE  MICHIGAN?  NO?  PHOTOS 
are  next  best.  Real  photos  of  winter  and  summer 
scenes,  six  for  30c.  List  of  pictures  free.  RABY, 
Norvell.  Mich. 

PRINTING  AND  ENGRAVING 

BEN  FRANKLIN  PRINTING  OFFICE,  COM- 

plete,  $1.50.    Juron  &  Co.,  1400  Noble,  Chicago. 

100  QV2  INCH  GOOD  WHITE  ENVELOPES 
neatly  printed  30c;  500,  $1.25,  prepaid.  F.  A. 
Johnson,  625  E.  40th  St.,  Chicago,  111. 

GUMMED  LABELS.  3000,  $1.00.  ADVER- 
tising  Specialties.  Catalogue  FREE.  MacTag- 
gart,  1233  Arch,  Philadelphia,  Penna. 

ALL  FOR  $1.10;  100  LETTERHEADS,  100 
■envelopes,  and  100  business  cards  printed  to  your 
order  on  bond  paper.  Prepaid.  Samples  free. 
Carter  Company,  State  St.,  Rochester,  N.  Y. 

125  BOND  LETTERHEADS  AND  125  EN- 
velopes,  white,  pink,  blue  or  green,  printed,  $1  pre- 
paid. Samples.  W.  Kinnier,  Box  206,  Brooklyn, 
N.  Y. 

GOOD  PRINTING  AT  LOW  PRICES.  1000 
Good  Letterheads,  Envelopes,  Cards,  Billheads, 
Labels,  Circulars,  $2.50.  Samples  Free.  Cata- 
logues, Booklets  and  Circulars  our  specialty. 
Ernest  L.  Fantus  Co.,  523  S.  DearbornSt.,  Chicago. 


RUBBER  STAM  P 


NAME  ON  RUBBER  STAMP,  15c;  WITH 
address,  25c.  National  Stamp  Works,  44  N.  Fifth 
Ave.,  Chicago.     Catalogue. 

RUBBER  STAMPS  AND  SPECIALTIES— 
Most  complete  line.  Send  today  for  my  big  cata- 
log.   Free.    Theo.  Helbling,  607  Marquette  Bldg., 

Chicago. 

SALESMEN  WANTED 

SALES  MANAGER  FOR  RELIABLE  STOCK 
bond  and  real  estate  investment  securities  house 
Must  furnish  references;  American  Securitie. 
Company,  Jacksonville,  Florida. 

SALESMEN  WANTED  TO  HANDLE  THL 
Chase  Shock  Absorbers  for  Typewriters.  Ex' 
elusive  territory.  Fine  opportunity  for  the  right 
men.    The  Chase-Dunipace  Co.,  Toledo,  Ohio. 

REAL  ESTATE  AND  LAND 

EIGHT  ROOM  HOUSE,  QUARTER  ACRE' 
lot.  Good  orchard.  Situated  Uniondale,  Pa.  For 
sale  cheap  to  quick  buyer.  Glenn  Tennant,  Her- 
rick  Centre,  Pa. 

BUY  OIL  LOTS  IN  BRYAN'S  OIL  SUB- 
division  in  Gulf  Coast  Oil  Belt  where  fabulous 
fortunes  have  been  made  by  investors.  We  will 
drill  for  oil.  You  get  deed  to  lots,  also  interest  in 
well.  Pipe  line  crosses  tract.  Price  now  $25; 
terms'  $2.50  cash  and  $2.50  monthly  for  four 
months;  balance  $12.50  when  paying  well  is  brought 
in.  A  few  dollars  invested  now  may  mean  fortune 
later.  Send  first  payment  of  $2.50  each  for  num- 
ber of  lots  wanted,  or  write  for  particulars  before 
we  begin  to  drill  and  price  is  advanced.  Address, 
C.  A.  Bryan  &  Co.,  Owners,  242  First  Na't'l  Bank 
Bldg.,  Houston,  Texas. 

CYPRESS  PARK  LOTS  ONLY  $25.  Lo- 
cated in  beautiful  Cypress  Park  addition,  near 
macadamized  driveway,  suburb  of  Houston,  fastest 
growing  city  in  America— has  increased  from  45,000 
to  115,000  population  in  eight  years.  18  railroads, 
millions  going  into  new  skyscrapers,  hotels  and 
factories.  Government  spending  millions  on  Ship 
Channel,  making  Houston  a  Seaport.  Fortunes 
will  be  made  in  suburban  property.  Cypress  Park 
lots  offer  opportunity  of  to-day.  Only  $25  now  for 
fifty-foot  lot.  $1  cash,  balance  $1  monthly.  Send 
$1  to-day  for  choice  location  or  write  now  for  illus- 
trated literature,  maps  and  plats  free.  Cypress 
Park  Land  Co.,  416  Commercial  Bank  Bldg., 
Houston,  Texas. 

"ADVANTAGES  OF  OREGON"— 200  PAGE 
book  giving  information  on  State,  amount  of 
Government  Land  open  to  entry  in  each  County, 
General  Description  of  same  for  what  best  adapted, 
Three  year  Homestead  Law,  Desert,  Timber,  Stone, 
Coal,  Mineral  Laws,  School  land  in  each  county 
with  laws,  price  and  instructions  how  to  buy,  amount 
of  Government  land  open  to  entry  in  each  county 
in  United  States  with  brief  description,  book  35c. 
Oregon  map  in  colors  showing  each  United  States 
land  district,  railroads  in  operation,  under  construc- 
tion and  proposed,  25c  or  both  50c.  Edward  Nim- 
mo,  11  Hamilton  Bldg.,  Portland,  Oregon. 

SCHOOLS 

SEE  WHAT  I  SAY  UNDER  "TYPEWRITERS. 
ATCHISON. 
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SCHOOLS 


TYPEWRITERS 


DETECTIVES,  MEN  AND  WOMEN,  EARN 
from  $250.00  to  $500.00  per  month.  Write  for 
particulars.  Interstate  Detective  School,  Peoria, 
Ills.  McDougal  Bldg.  Suite  26. 

WE  TRAIN  DETECTIVES.  YOU  CAN  BE 
one.  Splendid  Opportunities.  Travel.  Earn 
$100  to  $300  monthly.  This  fascinating  profes- 
sion taught  practically  and  scientifically  by  mail 
at  a  nominal  cost.  American  School  of  Criminology, 
Dept.  G,  Detroit,  Mich. 

AMBITIOUS  YOUNG  MEN  AND  WOMEN. 
Prepare  NOW  for  entrance  to  schools  of  LAW — 
MEDICINE  —  NURSING  —  PHARMACY  and 
ENGINEERING.  Residential  or  Home-study 
Courses.  UNIVERSITY  AFFILIATION.  Write 
immediately  to  BROOKS  CLASSICAL  SCHOOL, 
Dept  PE,  Schiller  Bldg.,  Chicago,  U.  S.  A. 


$35  PAYS  FOR  COMPLETE,  PRACTICAL 
unlimited  course  in  automobile  driving  and  repair- 
ing. We  have  the  best,  most  up-to-date  and 
complete  school  and  shop  in  the  city.  Actual 
experience  on  various  makes  of  cars.  State  license 
guaranteed.  Day  and  evening  classes.  Call  or 
write.  Academy  of  Automobile  Engineering, 
Dept.  C,  1452  Michigan  Avenue,  Chicago. 

. TELEGRAPHY 

TELEGRAPHY— MORSE  AND  WIRELESS— 
Railway  Accounting  (Station  Agency)  taught 
quickly.  Railroad  Dispatchers'  and  Western  Union 
wires  and  complete  Wireless  Station  in  school. 
Splendid  opportunities.  Graduates  assisted.  Liv- 
ing expenses  low — may  be  earned.  Largest  and 
oldest  school — established  38  years.  Investment 
$25,000.  Correspondence  courses  also.  Catalog 
i  free.  Dodge's  Telegraph,  Railway  and  Wireless 
Institute,  16th  St.,  Valparaiso,  Ind. 

TRADE  SCHOOLS  

MAKE  $5  TO  $8  A  DAY  AS  SKILLED  ELEC- 
trician,  plumber,  draftsman,  painter,  decorator, 
moving  picture  operator.  We  teach  you  in  short 
time  at  small  expense  profitable  trade.  Free  em- 
ployment bureau  places  graduates  in  good  jobs. 
Special  limited  offer  now.  Write  at  once  for  cata- 
logue and  full  particulars — no  obligations.  Dept. 
8401,  Coyne  National  Trade  School,  51  E.  Illinois 
St.,  Chicago,  111. 

TYPEWRITERS 

STENOGRAPHER  MUST  SELL  HER  REM- 
ington  typewriter,  $9.00.  Miss  King,  2230  Seventh 
Ave.,  New  York  City. 

T  Y  P  E  W II I T  E  R  S  —  ( )  F  F I C  E  SUPPLIES. 
Typewriters  —  All  Makes,  Lowest  Prices.  Big 
volume  of  business  and  cash  terms  enable  us  to 
undersell.  Smiths,  Remingtons,  Underwoods, 
Olivers,  etc.,  at  $10  up.  Fully  guaranteed.  Write 
Young  Typewriter  Company,  64  W.  Madison  St., 

LARGEST  STOCK   OK  TYPEWRITERS  IN 

America,.  All  makes:  Underwoods,  L.  C.  Smiths, 
gfemingtons,  etc.,  one-quarter  to  one-hall'  manu- 
facturers'  prices  (many  less).  Rented  anywhere, 
applying  rent,  on  price.  Write  for  catalogue  102. 
Typewriter  Emporium  (Est.  1892),  32-34  Lake  St., 
Chicago. 


TYPEWRITER  BARGAINS,  LOWEST 
prices  and  largest  list  in  the  world,  all  guaranteed 
five  years  and  shipped  on  15  days  trial.  Reming- 
ton $10.00,  Smith  Premier  $10.00,  Underwood  $20.- 
00,  send  for  our  large  illustrated  catalogue,  and  spe- 
cial agents  offer.  Harlem  Typewriter  Exchange, 
213  West  125th  St.,  New  York. 

I  WANT  TO  CORRESPOND  WITH  PERSONS 
who  are  about  to  buy  a  high-grade  typewriter, 
and  object  to  paying  the  high  prices  generally 
asked  by  manufacturers  and  dealers.  Any  make  on 
approval.  Catalogue,  bargain  list  and  valuable 
information  sent  free.  A.  E.  Atchison,  4125  West 
21st  St.,  Chicago. 

WANTED 

WANTED  —  SIX-INCH  INDUCTION  COIL. 
Address:    Galpin,  Radford,  Yukon,  Canada. 


WANTED,     DYNAMOS     OR     FIXTURES. 

Clyde  Ayers,  3  Rivers,  Mich. 

WIRELESS 

COMPLETE  OUTFIT  FOR  SALE.  SEND- 
ing  5  miles,  receives  50  or  more.  Price  $30.  For 
particulars  write  H.  Faust,  1138  Perk  Ave.,  Pleading, 
Pa. 

AIR  COOLED  SPARK  GAPS  $1.25.  GOOD 
for  any  set  up  to  J^  K,  W.  M  K.  W.  gaps  50c. 
Vest  pocket  flashlights,  nickel  plated  case,  Eveready 
Tungsten  battery,  69c.  All  prepaid.  Catalogues 
for  2c  stamp.  A.  W.  Bowman  &  Co.,  55^  Sud- 
bury St.,  Boston,  Mass. 

HELP  WANTED 

I  WILL  START  YOU  IN  THE  MAIL  ORDER 

business  if  you  will  handle  my  goods.     Crest  Com- 
pany, Atlantic  City,  N.  J. 

25c    CASH    EACH    PAID    FOR    WHISKY 

drinkers  names.     Send  dime  for  contract.     Horo 
Company,  LeRoy,  Mich. 

SONG  POEMS  WANTED— NEW  PLAN,  BIG 
money.  Free  book  tells  all.  Hayworth  Music  Co., 
661  G,  Washington,  P.  C. 

MEN  AND  WOMEN  WANTED  FOR  Gov- 
ernment Parcels  Post  and  other  Government  Po- 
sitions. $90.00  month.  Annual  vacations.  Short 
hours.  Thousands  of  appointments  coming.  "Pull" 
unnecessary.  Farmers  eligible.  Write  immedi- 
ately for  free  list  of  positions  open.  Franklin  In> 
stitutc,  Dcp't  52  M,  Rochester,  N.  Y. 

AGENTS— LATEST  AND  BEST  NOVELTY, 
wanted  in  every  home.  Send  25  cents  for  sample 
B.  Wood  Novelty  Co.,  Box  656,  Portland.  Oregon 

$250.00  PAID  FOR  DISTRIBUTING  2.000 
free  packages  perfumed  Soap  Powder  in  your  town. 
Reliable  men  or  women.  No  money  required. 
WARD  &  CO.,  1776  Bertcau  Ave.,  Chicago. 

$$$*$$$  REPORT  LOCAL  INFORMATION, 
Names,  etc.  to  us.  Big  pay.  Enclose  stamp.  Na- 
tional Information  Sales  Company,  AQJ,  Cincin- 
nati, O. 

WANTED  — FINANCING  PARTNER  TO 
help  secure  patents  for  valuable  inventions.  One- 
half  share.  Particulars  from  A.  W.  McBeth,  Steep 
Creek,  Sask.,  Canada. 
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HELP  WANTED 


HELP  WANTED 


REPRESENTATIVES  WANTED  IN  EVERY 

city  and  town  to  handle  our  Handy  Stationery  Em- 
bosser. Sells  on  sight .  No  investment.  Samples, 
prices  and  full  particulars  for  stamp.  Miller  Sales 
Company,  Dept.  H,  Lexington,  Ky. 

WANTED— TEN  THOUSAND  GENTLEMEN 
of  good  taste  to  try  our  "FIGOLA"  Havana 
cigar,  25  box  $1  prepaid.  Beaver  Cigar  Co., 
Canton,  111. 

WANTED:  COLLEGE  GRADUATES  IN 
Electrical  Engineering  for  work  in  our  Testing 
Departments.  Good  opportunities  for  experience 
and  advancement.  Applv,  Emplovment  P.  O.  Box 
911,  Pittsburgh.  Pa.  

START  HOME  BUSINESS.  SELL  YOUR 
ideas,  plans,  formulas  and  knowledge  by  mail. 
Some  make  $1,000  monthly.  Instructive  booklet 
for  stamp.  Information  System,  411,  Marietta, 
Ohio. 

43  POSITIONS  OPEN  FOR  YOUNG  MEN 
with  common  school  education.  Salary  good. 
Send  picture  of  yourself  and  quarter  (to  keep  out 
triflers)  for  application  blank.  Box  276,  Plain- 
field,  Indiana. 

FREE  ILLUSTRATED  BOOK  TELLS  OF 
about  300,000  protected  positions  in  U.  S.  service. 
Thousands  of  vacancies  every  year.  There  is  a  big 
chance  here  for  you,  sure  and  generous  pay,  lifetime 
employment.  Just  ask  for  booklet  S50.  No 
obligation.     Earl  Hopkins,  Washington,  D.  C. 

GET  PREPARED  FOR  MAY  3d  RAILWAY 
Mail  Clerk  and  other  Government  "exams"  by 
former  U.  S.  Civil  Service  Secretary-Examiner. 
Free-booklet  94.  PATTERSON  CIVIL  SERVICE 
SCHOOL,    ROCHESTER,    N.    Y. 

INTELLIGENT  PERSONS  CAN  EARN  GOOD 
income  at  home  in  spare  time  copying  letters. 
Fine  opportunity,  experience  unnecessary.  Stamp 
brings  particulars.  Box  17,  Station  H.  G.,  New 
York. 

PARCEL  POST  MEANS  THOUSANDS  OF 
Government  Positions  open  to  men  and  women. 
$75.00  month.  Railway  Mail  Clerk  examinations 
everywhere  May  3rd.  Write  for  list  positions 
open.  Franklin  Institute,  Dep't  52  M,  Rochester, 
N.  Y. 

BIG  MONEY  WRITING  SONGS— WE  PAY 
hundreds  of  dollars  a  year  to  successful  writers. 
Experience  unnecessary.  Song  poems  wanted  with 
or  without  music — will  pay  one-half  of  profits  if 
successful.  Send  us  your  work  today.  ACCEPT- 
ANCE GUARANTEED  IF  AVAILABLE.  Larg- 
est concern  in  the  country.  Free  particulars. 
Dugdale  Co.,  Dept.  13,  Washington,  P.  C. 

LOCAL  REPRESENTATIVE  WANTED. 
Splendid  income  assured  right  man  to  act  as  our 
xepresentative  after  learning  our  business  thor- 
oughly by  mail.  Former  experience  unnecessary. 
All  we  require  is  honesty,  ability,  ambition  and 
willingness  to  learn  a  lucrative  business.  No 
soliciting  or  traveling.  This  is  an  exceptional  oppor- 
tunity for  a  man  in  your  section  to  get  into  a  big 
paying  business  without  capital  and  become  inde- 
pendent for  life.  Write  at  once  for  full  particulars. 
National  Co-Operative  Realty  Company,  H-604 
Marden  Building,  Washington,  D.  C. 


AGENTS  MAKE  BIG  MONEY  AND  BE- 
come  sales  managers  for  our  goods.  Fast  office 
sellers.  -  Fine  _  profits.  Particulars  and  samples 
free.  One  Dip  Pen  Company,  Dept.  4,  Balti- 
rnore,  Md. I 

JUST  OFF  THE  PRESS— " PRACTICAL  Ap- 
plied Electricity,"  by  David  P.  Moreton.  A  book 
written  for  practical  electrical  workers  and  present- 
ed in  a  practical  manner  in  plain  English.  Unusually 
complete,  containing  450  pages  and  300  illustrations,' 
Price,  $2.00.  Send  for  complete  description.  Popu- 
lar  Electricity  Book  Department. _~ 

rn    rntArtain   311    Jokes    and     Kiddles,    73 
IO   Enienain  Toasts,  91  Parlor  Amusements, 

21  Puzzles,  IS  Tricks  with  Cards,  7  Comic  Recita- 
tions, 3  Monologues,  12  Funny  Readings,  8  Fortune 
Secrets,  S2  Money  Making  Secrets.    All  lOc  postpaid. 

J.  C.  D0RN.  708  So.  Dearborn  St.,  Dept.  50,  Chicago,  111 


Handy  Electrical  Dictionary 

"Just  Fits  The  Vest  Pocket" 

Designed  to  meet  the  needs  of  the  begin- 
ner, and  at  the  same  time  furnish  a  com- 
pact, reliable  reference  for  the  electrical 
worker  and  expert. 

224  pages — "Plain  English"  defini- 
tions of  over  4,800  electrical  terms 
and  phrases — 7  pages  of  diagrams 
Everyone  Interested  in  Electricity 
Needs  it 
Price,  Cloth,  25c 
Full  leather,  full  gilt,  50c 

Popular  Electricity  Publishing  Co.  Book  Dept. 

54  WEST  LAKE  STREET  CHICAGO,  ILLINOIS 


Every  Wireless  Operator 

or  Amateur  Needs   This  Book 

The  handiest  and  most  useful 

Book  for  the   Wireless  Operator,  Amateur 

or  Professional,  ever  published. 

I,  What  It  Will 
Do  for  You 
Contains  a 
complete  list  of 
wireless  Call 
Letters,  1500  in 
enabling 
you  to  locate 
the  origin  of 
any  certain  call 
immediately; 
also  the  owner 
of  the  station 
or  ship  and 
power  rating. 

The  Morse 
and  Continental 
Codes  are 
shown  on  two 
large  full  page 
charts  so  that 
they  can  be 
read  from  a 
distance,  also  a 
Beginner's 
Speed  Chart  so 
arranged  to  as- 
sist in  learning 
the  Codes 
quickly. 

All  the  abbreviations  used  by  operators  to  save 
time  and  labor.  And  last  but  not  least  over  100 
Hook-ups  and  Diagrams.  No  matter  what  instru- 
ments you  have  you  will  find  a  perfect  hook-up 
that  works  in  this  book.  Blank  pages  are  pro- 
vided for  keeping  a  record  of  your  own  hook-ups. 

Price  Twenty-five  Cents 

POPULAR  ELECTRICITY  BOOK  DEPARTMENT 

54  W.   Lake   St.,   Chicago,  IU.    • 
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Buys  the  Material 

To  Build    / 

sHome 


NO  MONEY 
IN  ADVANCE 

We  Save  Home  Builders  30%  to  50% 


1 


Design  No.  152-D 

Seven  rooms  and  bath, 
modern,  up-to-date  inter- 
ior, a  beautiful  home,  28x28 


Design  No.  117 
jgt  pm£\  f%  Six  Rooms  and 
•h/llXBath-  AMod- 
«P  •  \JSJeTn  Bungalow, 
Excellent  Interior.  Size,  39 
feet,  6  inches  by  27  feet. 


The  Chicago  House  Wrecking  Co.  would  not  dare  ship 

you  a  carload  o£  building  material,  valued  anywhere  from  $500 
to  $1,000  without  one  cent  down,  if  we  misrepresented  one 
6ingle  item.    You  are  perfectly  safe,  we  take  all  the  risk. 

No  one  else  in  all  the  world  can  make  such  low  prices  on  new  Building  Material. 
Our  reputation  as  cash  buyers  places  at  our  command,  first— every  bargain  worth 
having.  We  are  satisfied  with  one  small  profit— let  the  in-between  profits  remain  ia 
your  pocket — means  an  immense  saving— that  means  all  previous 

New  Building  Material  Prices  S-M-A-S-H-E-D 

Then,  when  our  expert  knowledge  of  what  to  buy  and  how  to  buy  at  the  right 
prices  is  combined  with  the  expert  knowledge  of  our  most  complete  Architectural 
Department,  the  result  is  practical,  modern,  beautiful  buildings,  constructed  absolutely 
Without  waste— to  satisfy  all  tastes  and  all  pocketbooks. 

We  not  only  save  you  from  25$  to  50$  on  your  completed  building,  but  we  give 
you  all  the  assistance  you  need  for  its  proper  and  economical  construction,  free  of 
charge— Blue  Print  Plans,  prepared  by  expert  architects,  Specifications  and  Material 
Lists,  together  with  any  other  information  you  may  need. 

Compare  our  offers  and  you  will  be  satisfied  that  none  can  compete  with  our  price 
—and  none  can  equal  our  service. 


$io 


g^g'XfX         BOOK  OF  PLANS 
9\J\J\J    Mail  the  Coupon  Today 


FREE 


Design  No.  55 
A  rj  A  <r%  SixRoomsand 
«H  /  4,3  bath, all  rooms 
T^  "     *  "convenient  and 
roomy.   Size  22  ft.  by  31  ft. 


$2 


A  truly  wonderful  book  given  away  Free.  One  hundred  pages  of  modern,  up-to- 
date  designs.    Free  to  all  parts  of  the  United  States.   Other  points  upon  receipt  o£  25c. 

Brings  Complete  $50  Set  Blue 
Prints  and  Specifications  for 
Any  of  These  Beautiful   Homes 

The  object  of  this  advertisement  is  not  to  sell  plans,  but  if  you  are  interested  in 
any  of  the  designs  shown  on  this  page,  we  will,  to  save  time,  send  a  complete  set 
of  Plans-  Specifications  and  full  descriptive  Material  List,  showing  sizes,  style,  qual- 
ity and  catalog  number  of  the  material  that  we  furnish.  The  best  part  of  it  is,  that 
the  entire  $2  will  be  credited  on  your  order,  or  if  plans  do  not  suit,  you  may  return 
them  and  all  but  50c  will  be  refunded.  In  addition,  we  will  also  name,  upon  request, 
delivered  prices  for  complete  Plumbing  Outfit  and  Heating  Plant  of  any  kind  and 
furnish  complete  specifications  free  of  charge. 

FREE  Price  Wrecking  Catalogs 


Design  No.  SO 

d*/\/\Q  Eight  Rooms 
•Drf  *70and  Bath>  very 
,tw1/  ^attractive  Ex- 
terior; Five  Closets,  Airy 
Balcony.   Size  28  ft.  by  28  ft. 


Send  for  our  Special  Building  Material  Catalog  No.  101,  Plumbing  Catalog  No.  133 
and  Heating  Catalog  No.  120  showing  a  complete  line  of  construction  of  house,  barn, 
or  any  other  building.   The  newest  and  latest  features  in  each  line  at  low  prices. 

Read  Our  Guarantee— It  Is  Your  Protection 

Our  guaranteed  proposition  to  you  is  to  furnish  the  material  as  specified  in  the 
Material  List  in  all  brand  new  stock,  of  the  grade,  sizes,  style,  quality  and  catalog 
number  mentioned,  and  in  quantities  sufficient  to  complete  the  design  strictly  accord- 
ing to  the  plans.  We  also  guarantee  prompt  shipment  of  order.  All  material  load- 
ed in  one  car  from  our  plant  here.     Our  Paid-Up  Capital  Stock,  $2,000,000 

++* 

♦  Chicago 

House  Wrecking 


Design  No.  53 
d»  %  A>70Sevei1  Rooms, 

Main  Bedroom,  Modern  In 
«very  respect.  Size  27  x  36  ft. 

MnwnnHM 


Heating    Plants 

Write  for  our 
prices  onour  com- 
plete bulln-.>.irii 
outfit.  We  guar- 
antee a  saving  of 
30$  to  60S. 
Plumbing 
Material 

Steam,  Hot 
Water  and  Warm 
Air.  Let  us  esti- 
mate on  rour  re- 
quirements. Big 
saving. 


{ 


Chicago  House  Wrecking 
Company,  Dept.  F-145 

CHICAGO  ^r      - 

■■■■■■■■■■■■■^^^   Comity 


IpP^ 


Dept.  F-US  Company, 

Chicxo.  ill. 
Send  me  yourSlO.tXX)  Plan  Boole 
FREE.     I  am  also  interested  in 


For  our  Mutual  Advantage  mention  Popular  Electricity  wliou  writing;  to  Ativcrtlscrs. 
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Reaping 

Rewards  from 
Resolutions 

By  FRANKLIN  O.  KING 


Do  You  Remember  That  Old  Story  about  Robert 
Bruce  and  the  Spider?     Robert  was  Hiding  in  a 
Cave.     His  Enemies   Had   Him    "In   the   Hole," 
Temporarily,  So  to  Speak,  As  It  Were.     While  Re- 
flecting on  the  Rocky  Road  to  Royalty,  Robert,  the 
Bruce,  Espied  a  Spider  Spinning  His  Web  Over  the 
Entrance  to  the   Cavern.     Nine   Times   Did  the 
Spider  Swing  Across  the  Opening  in  a  Vain  Attempt 
to  Effect  a  Landing,  but  the  Tenth  Time  he  Touched 
the  Home  Plate,   and  Robert, 
admiring  the  Persistence  of  the 
Insect,  Cried  Out  Loud — "Bra- 
vo," Two  or  Three  Times,  One 
Right  After  the  Other.     Shortly 
After  That  Bruce  Got  Busy  and 
Captured  a  Kingdom. 

All  of  This  Preamble  is  In- 
tended to  Point  a  Moral,  which 
is — "  If  At  First  You  Don't  Suc- 
ceed, Slap  on  More  Steam,  and 
Sand  the  Track."  In  This  Con- 
nection I  want  to  Inquire  about 
Your  New  Year's  Resolutions, 
and  to  Ask  If  You  Have  Kept 
the  Faith,  and  If  Not— Why 
Not?  /  Believe  the  Pathway  to 
Prosperity  is  Paved  with  Good 
Resolutions.  Therefore,  let  Us 
Resolve,  and  Keep  Resolving  until 
Victory  is  Perched  on  our  Ban- 
ners. Remember,  You  Have 
Fought  Many  a  Victorious 
Waterloo  that  the  World  Knows 
Nothing  About.  The  Man  who 
Gets  Up  every  Time  He  Falls 
Down  Will  Some  Day  Cease  to 
be  a  "Fall  Guy."  Good  Resolu- 
tions Will  be  Rewarded  with  Rich 
Realizations,  and  It  Shall  Follow 
as  the  Night  the  Day. 

How  Much  Better  Off  are  You  than  Last  Year, 
or  the  Year  Before  That?  Perhaps  Your  Wages 
are  a  Little  Higher,  but  Have  not  Your  Expenses 
More  than  Kept  Pace  with  That  Increase?  Aren't 
You  Paying  a  Little  More  for  Your  Clothes  and 
Your  Meals,  and  don't  You  Smoke  More  Expensive 
Cigars  and  more  of  Them  than  Formerly?     If  it 


down  there  and  be  Absolutely  Independent.  I  am 
Firmly  Convinced  that  with  Average  Intelligence 
and  Average  Industry,  any  Man  who  is  now  Working 
His  Head  off  in  the  North  to  make  a  Bare  Living, 
where  they  Snatch  One  Crop  between  Snowstorms 
and  Blizzards,  can  soon  Lay  Up  a  Nice  Bank  Ac- 
count in  the  Winter  Garden  of  America.  Come 
to  the  Land  of  Least  Resistance,  where  You  can 
Grow  Three  Big  Money-Making  Crops  a  Year  on 
the  Same  Soil  and  Without  a  Dollar's  Worth  of 
Expense  for  Irrigation  or  Fertilization. 

I  believe  you  could  save  Twenty-Five  Cents  a 
Day  if  You  Tried.  I  know  you  would  Try  if  you 
Realized  that  our  Growers  of  Figs,  Strawberries  and 
Early  Vegetables  clear  a  net  profit  of  $300  to  $501 
an  Acre.  Men  have  Realized  more  than  $1,000  an 
acre  growing  Oranges  in  our  Country.  Remember 
that  our  Early  Vegetables  get  to  Northern  Markets 
in  Mid- Winter  and  Early  Spring,  when  they  com- 
mand Top  Prices. 

One  German  Truck  Grower  on  adjoining  lands 
-———.^ _____  last  spring  realized  nearly  $500 
MmMai  from  three-fourths  of  an  acre 
of  Strawberries.  You  could  do 
as  well  if  you  only  Tried,  and  on 
a  Ten-Acre  Tract  Find  Fi- 
nancial Freedom. 

The  Biggest  Price  paid  for  a 
car  of  watermelons  on  the 
Houston  Market  last  year  was 
$140.  The  car  was  shipped  by 
the  Danbury  Fruit  and  Truck 
Growers'     Association. 

We  are  situated  within  con- 
venient shipping  distance  of 
Three  Good  Railroads  and  in 
addition  to  this  have  the  in- 
estimable Advantages  of  Water 
Transportation  through  the 
Splendid  Harbors  of  Galveston 
and  Velasco,  so  that  our  Freight 
Rates  are  Cut  Practically  in 
Half.  The  Climate  is  Extreme- 
ly Healthful  and  Superior  to 
that  of  California  or  Florida — 
Winter  or  Summer — owing  to 
the  Constant  Gulf  Breeze. 

Our  Contract  Embodies  Life 
and    Accident    Insurance,    and 
should  You  Die  or  become  total- 
ly disabled,  Your  family,  or  any- 
one else  You  name,  will  get  the  Farm  without  the 
Payment  of  Another  Penny.     If  you  should  be 
Dissatisfied,    we    will    Absolutely    Refund    your 


Two  Texas  Gulf  Coast  Prod 


Money,  as  per  the  Terms  of  our  Guarantee. 

Write  for  our  Free  Book,  which  contains  nearly 
100  Photographs  of  Growing  Crops,  etc.  Fill  Out 
the  Blank  Space  below  with  your  Name  and  Address, 
plainly  written  and  mail  it  to  the  Texas-Gulf 
Realty  Company,  1448  Peoples  Gas  Bldg.,  Chicago, 
111.  Read  it  Carefully,  then  use  your  own  Good 
Judgment. 


Please  send  me  your  book. 
Ten  Acres." 


"Independence  With 


isn't  Cigars,  It  may  be  Something  Else — Some  More 
Expensive  Habit. 

A  Man  Begins  To  Go  Down  Hill  at  Forty,  and 
the  time  may  come  when  a  Younger  Man — perhaps 
a  Cheaper  Man — will  fill  your  job.  The  Man  Who- 
Looks-Ahead  will  prepare  himself  for  that  time  by 
getting  a  Home.  My  advice  to  You,  therefore,  is  to 
Get  a  Home  while  you  are  able  to  do  so — and  Begin 
Now.  I  would  further  advise  you  to  Get  a  Home 
in  the  Gulf  Coast  Country  of  Texas. 

Since  Investigating  Conditions  in  the  Rain  Belt 
of  Gulf  Coast  Texas,  I  have  no  Fear  of  Old  Age  or 
Poverty,  because  I  know  I  can  Take  up  a  Few  Acres 

For  our  Mutual  Advantage  mention  Popular  Electricity  -when   writing  to  Advertisers. 
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The  Federal  Electric 
Washing  Machine 

Soon  Pays  for  Itself 

Consumes  no  more  electricity  than 
three  ordinary  1 6  power  candle 
lamps — scarcely  noticeable  on  a  light- 
ing bill.  If  you  pay  your  washer 
woman  $2  weekly,  then  the  new 
Federal  will  more  than  pay  for  itself 
within  a  year,  and  will  thereafter  save 
you  money  every  week.  Besides  this, 
it  saves  wear  and  tear  on  clothes. 
Both  Washer  and  Wringer  operate 
by  electricity.  Save  money — save 
time — strength  and  your  clothes. 

The  price  of  the  Federal  is  $85.  We  will 
ship  this  improved  Washer  anywhere  in  the 
United  States  on  the  guarantee  that  it  may- 
be returned  if  it  does  not  give  perfect  satis- 
faction. 

Write  today  for  complete  information. 

Electric  Shop 

Michigan  and  Jackson  Boulevards 

CHICAGO 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  u>  Advertisers. 


36 


POPULAR    ELECTRICITY    MAGAZINE  for  APRIL 


Throwing  Money  Away 

Is  no  worse  than  paying  the  market 
price  for  an  article  of  inferior  quality 

Our  1913  Model  "D"  Suction  Cleaner 

Is  99  per  cent  perfect 

It   has   all   the   kinks   taken  out 
It  represents  the  process  of  elimination 


It  stands  for 

Simplicity 
Durability 

and 

Thorough  Efficiency 

There  are  no  "Kumbacks." 
You  take  no  chances  and 
make  no  mistake  in  send- 
ing us  a  trial  order. 


We  are  so  sure  of  model  "D"  that 
sell  it  at 

Our  Risk  of  Making  Good 

Additional  Attachments  for  Cleaning, 
Bedding,  Drapery,  Furniture,  Clothing, 
etc. 


-AGENTS 


Some  good  territory  still  available. 
Best  season  for  sale  of  Cleaners  just 
opening.  Exclusive  and  remunerative 
agency  proposition.     Write  today. 


MODEL  "D" 

Cleaner 

The  Most  Highly 

Developed 

Sanitary 

Suction  Cleaner 
Ever  Made 


Efficiency  Increased 
100%  by  our  New- 
Device  for  raising 
or  lowering  the 
nozzle  to  suit  the 
thickness  of  the  Rug 
or  Carpet. 


BIRTMAN  ELECTRIC  CO.,  Chicago,  U.S. A. 

MANUFACTURERS  OF 

LABOR  SAVING  ELECTRICAL  UTILITIES 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 


POPULAR    ELECTRICITY   MAGAZINE  for  APRIL  37 


EDWARD  P.  RUSSELL  WALTER  S.  BREWSTER  C.  L.  PENISTON 

RUSSELL,  BREWSTER  &  CO. 

Successors  to 

EDWARD  L.  BREWSTER  &  CO. 

BANKERS  AND  BROKERS 

116  W.  ADAMS  STREET 

CHICAGO 

New   York  Office  Members  New  York  Stock  Exchange 

111   Broadway  Chicago  Stock  Exchange 

We  recommend  to  investors  the  following-  high- 
grade  Preferred  Stocks  and  Bonds 

Public  Service  Company  of  Northern  Illinois 

*FIRST    AND    REFUNDING    MORTGAGE    5%    GOLD     BONDS. 

Due  October  1st,  1956.    Interest  payable  April  1st  and  October  1st. 

Price  to  net  better  than  5% 

*6%     CUMULATIVE     PREFERRED     STOCK. 
Tax  exempt  in  Illinois.     Earnings  largely  in  excess  of  dividend  requirements.    Interest  pay- 
able quarterly. 
Price  to  net  nearly  6% 

*    Listed  on  Chicago  Stock  Exchange. 

Illinois  Northern  Utilities  Company  * 

FIRST    AND    REFUNDING    MORTGAGE    5%     GOLD     BONDS. 

Due  April  1st,  1957,    Interest  payable  April  1st  and  October  1st, 

Price  to  net  better  than  5% 

6%     CUMULATIVE    PREFERRED    STOCK. 

Tax  exempt  in  Illinois.     Dividends  payable  quarterly. 

Price  to  net  nearly  6V2% 

United  Light  &  Railways  Company 

FIRST    AND    REFUNDING    MORTGAGE    5%     GOLD    BONDS. 

Due  June  1st,  1932.     Interest  payable  June  1st  and  December  1st. 

Price  to  net  better  than  5V2% 

6ft    CUMULATIVE    FIRST    PREFERRED    STOCK, 

Earnings  nearly  three  times  dividend  requirements.     Dividends   payable  quarterly. 

Price  to  net  nearly  7% 

Federal  Sign  System  (Electric) 

7ft     CUMULATIVE    PREFERRED    STOCK. 
Earnings  more  than  double  dividend  requirements.    Dividends  payable  quarterly. 

Price  100  and  accrued  dividends,  with  a  bonus  of  25%  Common 

Stock  Voting  Trust  Certificates. 

Middle  West  Utilities  Company 

8ft     CUMULATIVE     PREFERRED     STOCK. 

Carries  a  bonus  of  25%  of  common  stock.     Dividends  payable  quarterly.      Price  to 

net   better   than   6%%. 

We   shall   be   pleased  to  furnish   circulars  regarding   the   above   or   give 
further  information  on  these  and  other  securities.    Correspondence  invited. 
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llllllillllllllllllllllllllilllllllllll 

[j    It  will  pay  to  Read  These  Advertisements 

jj  Because  they  are  small  you  should  not  pass  them  over.     The 

H  good  things  in  life  are  worth  looking  for  and  many  of  the  smaller 
jj  advertisers  have  worthy  products  which  they  can  sell  you  although 
B  many  of  them  are  not  in  a  position  to  buy  large  space  to  tell  their 
jjj  story.     We  bespeak  your  patronage  for  these  advertisers. 
POPULAR   ELECTRICITY   MAGAZINE 

W=  Small  Ad  Department 


mm 


WM4 iiji::! 


It:!! 


lllllHilllllllli'  IIIIIIIIIIIB 


BILLIARDS 


AT  HOME 


Have  your  own  Burrowes  Billiard  and  Po 
day  will  buy  it.   No  special  billiard  room  nei 

THE  E.  T.  BURROWES  CO.        127  Free  St.,  Portland,  Me 


able.    A  few  cents  per 
.  Write  for  particulars. 


Young  Man  I  Want  You 

Would  you  take  a  steady  job  selling  my  quick  i 


money  quick  write  me  a  postal  saying.  "Mail  full  par 

ticuiars."   Address  E.  M.  DAVIS.  President 
E.  M.  DAVIS  CO.,  A  177  Davis  Block,  Chicago 


o  Your  Printing*! 


spaper.    Press  &5, 

Lar^ri Nl,X,  Knt;ir.vS(i(l.  Save  money.  Bi^nrofit 

Erin  tint;  for  <>l  hers.  All  cms?  ,  rules  sent.  Write 
nctory  lor  press  ratnlou,  TYPE,  cards,  paper, 


nt i nt:  for  others.  All  easy,  rules  sen 

Tir- 

THE  PRESS  CO.,  Heriden,  Conn 


^\  outfits,  etc 


Covill's  Celebrated  Watch 

TnciTlfti.ni>     Transparent  Cover 
lll&UldCUr.  Keeps  out  all  Dirt 


Sent  C.  0.  D.,  subject  to  examination. 

W.J.  COVILL,  62  State  St.,  Rochester,  N 


TYPEWRITERS  makes 

8100.00  Underwoods,  Smiths,  Olivers, 
Eemington,  etc,  from  810.00  up.  Every 
machine  in  perfect  condition,  guaran- 
teed two  years,  with  privilege  to  ex- 
change at.  any  time.  800  typewriters  at 
Sl.,.00eacll,«hilet.he!    last.      Write  for 

our  cut  rate  prices  and  Free  Trial  Offer. 

AH  Makes  Typewriter  Exchange  Co, 

166  N.  Dearborn  St.,  Chicago ,  111. 


paying! 


e|  Sulci    .IMPORTED 
aHMJC^  from  FRANCE 


These  irems  are  chemical  white  sapphires — 
LOOK  like  Diamonds.  Stand  acid  and 
hard  they  easily  scratch 
file  and  will  Cut  glass.  Brilliancy  guar- 
anteed 25  years.  All  mounted  in  14k  solid  gold  dia- 
mond mountings.  Will  send  you  any  style  ring,  pin  or  stud  for  exam- 
ination—all charges  prepaid  —  no  money  ill  ■     '     timer        lli |;,y   .... 

free  illustrated  booklrt,  spirij]  piii-es  and  ring  measure. 

WHITE  VALLEY  GEM  CO.,         742  Saks  Bide.,  Indianapolis,  Ind. 


(Avoids       \ ,f  Save.  N 

Mistake.     J'""^     Brain  Work     ) 


Buy  from  your  Stationer  or  order  direct 

Price  includes  handsome  Morocco  case.  Every 
machine  guaranteed  Money  refunded  if  not 
satisfactory  after  10  days  triaL 

Sola  Agent,  Wanted 


IP.  E.Gancher 


..',  N.Y.^) 


Fobs  and  Badges 

of  all  kinds  for  organizations  or  per- 
sonal use.  Special  designs  and  letter- 
ings. Estimates  furnished.  Complete 
catalog  mailed  on  request. 
SPECIAL  OFFER— This  beautiful  fob, 
rose  gold  finish  (retail  value  75c)  sent 
postpaid  for  only  25c. 

JONES-VERZIER  MFG.   CO. 
4441  Broadway  New  York 


Remington  Fo.  6— $25.  Smith  Premier  No.2— $2$. 
Only  two  of  our  special  bargains.    Have 
trademark  and  guarantee    like  new  ma- 
rines. Arethoroughlyrebuiltand  perfect 
appearance.    Satisfaction  guaranteed, 
e  can  save  you  $25  to  $75  on  any  machine, 
ranch  stores  in  leading  cities. 
Write  fop  "The  Typewriter's  Confession"  and  catalog. 
AMERICAN  WRITING  MACHINE    CO..   Inc.,   345  Broadway,  N.  T. 


Guaranteed  Non-Magnetic 


This  watch,  a  handsome  stem  wind  and  set, 
thin  model,  dust  proof  time  piece,  will  pos-  j 
itively  withstand    all   magnetic  attrac-  i 

tions.  Tested  to  2000  Volts.  Guaranteed  accurate. 
Money  back  if  not  as  represented.  Approved  by  all 
electrical  engineers.  Price  only  $5.00,  DeliveryFREE 
Great  Bargains  in  Diamonds  and  Jewelry 

E.  KIRGHBERG,  134  north  state  st.,  Chicago 


A  PEERLESS  CARD 


Just  what  the  name  i 
unequaled,  unrivaled 
They  are  more  than  i 


^cPurateedescrTprnoaocfhthe  Peerless  Patent  Book  Form  Cards 

they  are  an  expression  of  personality,  individuality.     They  are  not  only  better, 
"   '  iff  in  book  form,  every  card  is  used 
the  edges  are  perfectly  smooth  and 
"sharp.    They  can  only  be  appreciated  by  being1  seen  and  used.    Send  today  for  a  sample  tab  and  detach  the 
cards  one  by  one  as  you  would  use  them.     Their  perfection  will  thrill  you. 

Established  1857,  The  John  B.  Wiggins  Company 

Engravers,  Plate  Printers,  Die  Embossers.  86-88  East  Adams  Street,  Chicago 
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FRFF  $1,000,000  Worth  ■ 

m  bSSh&L.  of  Elegant  Silverware  I 
and  Big  Book  of  5,000  Bargains  I 
in  Home  Furnishings-Send  the  Coupon  | 


This  magnificent  silverware  is  of  warranted  quality  ■ 

and  made  by  the  celebrated  house  of  Wm.  Rogers  I 

&  Co.        You  can  get  anything  you  want  in  silver,  abso-  m     • 

lutely  without  cost.    Write  quick  for  illustrated  circular  0 

from  which  to  make  your  selection.  *feh 

From  Forest  to  Factory  Direct  to  You  ^^UNC0LN,LE0NARB&C0. 


State. 


Send  me.  postage  prepaid,  your 
Big  Book  of  5,000  Bargains  in  Home 
Furnishings  and  full    information 
regarding  your  gifts  of  Free  Silver- 
ware to  your  customers. 


Our  business  has  reached  the  enormous  size  where  we  ^  ^^.  l&fiO    nn  c* 

and  operate  our  own  forests,  lumber  mills,  railways,  ^^  _^  i"»wv    J/trlit, 

ring  cost  m^ 

and  entire  _         „  ^^J 


CHICAGO, 


factories,  warehouses.  Our  manufacturin 

on  recorJ.    You  get  the  direct  and  entire 
lot  one  middleman  gets  a  profit.  You  buy  of  n 

Prices  Lower  Than  Dealers  or         "^^^       I 
Mail  Order  Houses  Can  Buy  For  ^^ 

Just  look  at  the  prices  of  the  3  articles  illustrated        ^^ 
and  remember  these  are  goods  of  good  dependable  * 


FREE  TO  YOU 


quality. 


IF  YOU    ANSWER  THIS 
.  ADVERTISEMENT 

Mail  the  coupon  right  now  for  our 
Bargain  Book  and  circular  from  which 
choose  your  free  silverware.    Don't  give 
yourself  a  chance  to  forget! 

30  Days' FREE  Trial 

C.O.D.  if  Desired— f^'S/™,    " 

satisfy.   We  guarantee  satisfaction.    Send 

or  one-fourth  with  order,  balance  C.O.D.    Keep 

days.    Use  them,  enjoy  them,  test  them      If  yoi 

d  we'll  refund  all  you've  paid  and  transportation 

3.  Already  we  have  1.000.000  satisfied  custon 
Lincoln,  Leonard  prices,  merchandise  and  silver. 
n  the  coupon  today.    Fill  it  out  right  now. 

LINCOLN,  LEONARD  &  CO.  ,4c6H°,c3£ho 

Largest  exclusive  distributers  of  home  furnishingain  the  world 


pleased,  return  arid 
charges  both  ways. 
You'll  like  the  Linci 


Furniture  On  Credit 


Write  for  Mammoth  Bargain 

Book  picturing  4,782  articles 

SPIEGEL,    MAY,   STERN   CO. 

1097  West  35th  Street,   Chicago 


IN  D  IA     KARAC  H I 
BEST    OPPORTUNITY 

Do  you  want  a  good  connection  with  India  in  the 
lines  you  manufacture?    Send  your  lowest  quota- 
tions and  samples  to  the 
EASTERN  ELECTRIC  &  TRADING  CO.  KARACHI 


BUY  YOUR  KURNACE 
$10DOWN    SlOAMONTH 


onthly  payment  pfan  of  sellina  direct 
on  the  dealer's  profits  and  exc.-esi-.iv- 
8  for  iustallation.    The 

JAHANT  FURNACE 

with  the  patented  "Down   Draft  System"  is 

best  for  residence-*,  .school*,  hotels,  churches, 
etc.,  because  it  delivers  plenty  of  heat  uhere- 
ever  and  whenever  desired,  at  a  savins  of  1-:! 
to  1-2  in  fuel  bill:     " 


Old 


11,1, 


paid  with  special  pla 

and  all  necessary  tools  tor  installation.  Satis- 
faction liiuiranteed  or  money  refunded. 
Write  for  free  illustrated  book. 
THE  JAHANT  HEATING  CO. 
153  Mill  Street  Akron,  Ohio 


Save  yatb%  on  Fuel  Bills 


fljrarerero: 


The  Only  Way  to  buy  a  Diamond 

is  at  the  BASCH  Price— protected  by  the  BASCH  Money  Back  Guarantee. 
The  BASCH  Price— $97.50  per  carat  foe  The  BASCH  Plan  enables  you  to  se, 
enuine,  perfect  Cut,  pure  and  brilliant  any  diamond  befote  deciding  on  its  purcha 
diamonds,  has  been  made  possible  by  direct  Send  uo  money!  Just  write  us  to  ship 
mportinz,  enormous  sales,  cash  methods,  elim-  diamond  and  mounting  on  approval  at  oui 
ation  of  all  losses,  and  low  expenses.  We  save  pense  without  obligating  you  to  buy.  W 
•t  4ofe  below  the  retail  price  of  jewelers.  every  expense  whether  you  buy  or  not. 

"See  that  your  Diamond  is  BASCH  Guaranteed" 

The  BASCH   Guarantee  is  a  Contract  in  writing  (o  refund  the  full  purchase  price  less  10$  h 
to  accept  your  diamond   at   the   full  purchase  price  in  exchange  at   any   lime!      The    carat    v. 
quality,  and  value  of  every  diamond  is  legally  guaranteed!    All  1-lk  solid  gold  mountings  pticed  at  i 
Send  for  the  New  104-page  BASCH  Diamond  Book  FREE! 
^-—jj-^  Designs  and  illustrations  of  the  latest  styles  in  Diamond  jewelry,   plati 
>-.-   silver  jewelry,  watches,  silverware,  eic,   at   the  world's  lowest  price 
fsJSSj&te^  how  to  buy  diamonds  intelligently,  direct  from  Ihe  Impotte       WRITE  NOW  I 

DmliK.  basch  &  co.,™"*-" n r,c9  s- s,,<c  S|- 


lire  Dcpt.  G353  Chicago,  in' 
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Special 
Offer 


No  books  in  existence  contain  in  the 
same  space  so  much  knowledge  about 
the  different  trades  and  professions  as 
do  the  I.  C.  S.  Handbooks.  They  are 
compiled  from  the  Courses  of  the  Inter- 
national Correspondence  Schools,  of 
Scranton,  Pa.,  which  have  been  written 
by  the  best  experts  in  the  country. 
These  little  books  are,  therefore,  con- 
sulting experts  of  the  highest  rank — 
pocket  memorandas  of  inestimable  value 
to  the  executive,  foremen,  and  man- 
agers. They  are  invaluable  as  promo- 
tion gainers  for  ambitious  men  in  subor- 
dinate positions,  because  they  can  be 
easily  understood  without  a  knowledge 
of  higher  mathematics,  and  contain  just 
the  information  needed  by  men  to  secure 
promotion. 

SPECIAL  OFFER: — For  a  limited  time  we  are 
selling  these  Handbooks,  durably  bound  in  cloth, 
with  gilt  titles,  containing  on  an  average  of 
375  pages  and  175  illustrations,  regularly  sold  for 
$1.25,  at  a  price  for  each  Handbook  of  50c. 

Send  the  Coupon  NOW! 

►♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦« 

International  Textbook  Company 

Box  1102,  SCRANTON,  PA. 


Handbooks  BEFORE  i 
.Mechanics' 


ve  marked  X. 

-Advertiser's 


-Electrical  Engineer's  Bookkeeper's 

-Building  Trades  Steno.  and  Corr. 

-Plumbers  and  Fitters'        Business  Man's 

-Tel.  and  Telegraph  Mariners' 

Concrete  Engineer's 


St.  &No._ 
Citv 


Electrical  Engineering 

If  you  could  only  realize  that  this  offer  places 
within  your  reach  the  results  of  the  experience, 
exclusively  published,  of  scores  of  America's 
most  able  electrical  engineers! 

ELECTRICAL  ENGINEERING  is  a  great 
monthly  technical  magazine  for  electrical  en- 
gineers of  responsibility.  The  next  24  issues 
will  bring  you  over  1000  pages,  covering  every 
phase  of  electrical  work.  A  veritable  encyclo- 
pedia. Not  a  cheap,  common  or  inferior 
article  ever  appears. 


WHAT  1c. 
A  WEEK 
WILL  DO! 


TRICAL  ENGINEERING 
for  two  years,  and  copy  "Elec- 
trical Engineers'  Hand- 
book," 414  p.,  238  illus.;  one 
of  the  most  valuable  hand 
books  ever  published  at  any 
price. 

Or     $1.50     buvs     ELEC- 
TRICAL   ENGINEERING 
ind  Answers  on  the  National 
4654  inches.    This  book  is 
ty.    It  tells  exactly  and 
foi 


2  years  and  "Questions  a 

Electrical  Code,"  232  p., 

just  out.    It  is  by  an  authority 

plainly  what  the  code  requires  for  every  job. 

S2.00  buys   both    books   and   ELECTRICAL  EN- 
GINEERING for  two  vears;   the  best  bargain  ever 
bought,  but  MONEY  BACK  IF  YOU  ASK  IT. 
This  offer  will  not  be  accepted  through 
news    companies   or   agents.     Old   sub- 
scribers may  take  advantage  of  it  by  ex- 
tending their  subscriptions  two  years. 

ELECTRICAL  ENGINEERING 

GRANT  BUILDING,  ATLANTA,  GA. 


60  EXPERIMENTS 
IN  ELECTRICITY 

For  the  Amateur 
or  Experimenter 

"Written  in  simple,  easily- 
understood  language,  fully 
illustrated  with  cuts  and. 
■working  drawing. 

This  is  one  of  the  most 
valuable  works  ever  pub- 
lished. 

Presents  a  wonderfully  interesting 
and  entertaining  series  of  electrical 
experiments,  giving  full  directions 
for  constructing  apparatus  required 
with  inexpensive  materials  and  tools 
easily  obtained. 

Shows  you  how  to  make  all  kinds 
of  batteries,  electric  bells,  rheostats, 
condensers,  large  and  small  induc- 
tion   coils,    an    electrophorus,    an 
automatic  circuit  closer,  how  to  construct  and  use  telegraph  and 
telephone  instruments,  measure  electrical  resistance  and  pressure 
and  make  and  use  galvanometers  and  voltmeters. 

Gives  detailed  directions  for  building  a  1-20  horse  power  motor, 
explaining  exactly  how  to  make  each  of  the  various  parts  and 
assemble  them  correctly.  Shows  you  how  to  do  electro-plating  at 
home,  design  a  small  dynamo,  build  an  electric  engine,  an  electric 
locomotive,  a  model  fire  alarm  telegraph,  make  simple  arc  lamps, 
and  light  lamps  by  electricity.  Also  how  to  make  an  electric  bomb, 
electric  gyroscope  and  other  electrical  toys,  etc.,  etc. 
204  pages.    Handsomely  stamped  cloth  covers. 

Price  Only  $1.00  Postpaid 

Popular  Electricity  Book  Department 

54  West  Lake  Street  Chicago,  IU. 
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DIAMONDS-WATCHES 


This  Elgin  Watch,  17  J  ewe  I  s,  Adjusted, 

n's  16  Size,  (also  Ladies'  O  Size)  Thin  Model,  New  Marginal  Minute 
Dial,  in  Gold  Filled  Case,  Guaranteed  for  25  Years,  plain  polished    ' 
or  handsomely  engraved,  sent  prepaid 


ON 

CREDIT 


Our  Great  Special 
Loftis  "Perfection"  Ring 

Finest  pure  white  Diamond 

$ilQ        TERMS 
*40  $4.80  A  MONTH 

Other  sizes  and  styles  at 
$25,  $75.  $100,  $125.  See 
r  Catalog.    Sent 


363 


30  DAYS  FREE  TRIAL  £££%£ 

Then  $2.50  a  Month  SjfcfiM 

spection,  ia  the  greatest  bargain  ever  heard  of.  NO 
MONEY  DOWN  —  $2.50  a  Month  after  examination  by 
you.  Whether  you  area  railroad  man  or  not,  this  is  the 
Watch  you  want.  No  matter  where  you  live,  we  will 
trust  you.     Send  us  your  order  today.     Write  for  our 

free  Catalog;  over  2.000  illustrations  of  Diamonds,  Watchef,  Jewelry. 
It  tells  all  about  our  easy  credit  plan.    Write  today. 

LOFTIS  BROS.  &  CO. 

THE  OLD  RELIABLE,  ORIGINAL  DIAMOND  AND  WATCH  CREDIT  HOUSE 
Dept.  M871  IOO  to  108  North  State  Street,  CHICAGO,  ILL. 

Branch  Stores:  Pittsburgh,  Fa.,  and  St.  Louis,  Mo.  Guaranteed 


AGENTS 

SALESMAN 

MANAGERS 

YOUNG    OR    OLD 

NEW    BUSINESS 


STDP    A     MINUTE      READ 


LISTEN 


DROP  THE  DEAD  ONES.  AWAKE!  START  WITH  THIS  NEW  INVENTION 

THE  20th  CENTURY  WONDER 

Get  started  in  an  honest,  clean,  reliable,  permanent,  money-ma  kins 

business.      Sold  on  a  money-back  guarantee 

The  Blackstoae  Water  Power  Vacuum  Massage  Machine 

For  the  Home.    No  Cost  to  Operate.     Lasts  Life-Time 

No  Competition,  New  Field,  New  Business.  Price  within 
reachofall.  That' swhyitseasy  to  sell.  Endorsed  by  Doc- 
tors and  Massures.  Removes  Blackheads,  Pimples,  Wrink- 
les, rounds  out  any  part  of  the  lace  or  body,  brings  back  Natures  beauty. 
Almost  instant  relief  can  be  given  all  kinds  of  pains  such  as  Rheumatism, 
Headache,  Backache,  Neurallga,  and  many  times  a  permanent  cure.  A 
demonstration  convinces  the  most  skeptical  person.  Sales  easily  made. 
Read  On!  What  Others  Do,  So  Can  Vou. 
Parker  writes,  sold  eight  machines  first  day.  Margwarth,  says,  I  am 
making  $19.00  per  day.  Schermerhorn,  eight  dozen  machines  first  month. 
Shaffer  writes,  am  selling  four  out  of  five  demonstrations.  Vaughn,  orders 
one  dozen,  four  days  later  wires  "ship  six  dozen  by  first  Express."  Lewis, 
sells  four  first  hour.  Men,  women,  everybody  makes  money.  No  experience 
necessary.  Protected  territory  to  active  workers.  We  own  all  patents.  Big 
book  entitled,  "The  Power  and  Love  of  Beauty  and  Health"  Free.  Invest- 
igate now,  today.  A  postal  will  do.  A  big  surprise  awaits  you.  Address. 
BLACKSTONE    M'F'G    CO..      679  Meredith   Bldg.,       TO 


AGENTS 

GENERAL  AGENTS 

ROAD  MEN 
MAKE  MONEY  HERE 
START  NOW-TODAY 


)I.EDO,   OHIO 


The  Cause  and 
One  Result 


I    ■  ■||"" "■■  ' 

mMB<    Spend  less  money  for  snirts — get  greater  comfort,  longer  service, 
l»igger  value,  by  wearing  Signal  Coat  Shirts.     They  outlast  any  shirt  at 
the  same  price — $1.00 — and  no  shirt  at  any  price  combines  so  many  comfort 
improvements.     Besides  the  easy-on,  easy-off  coat  style  which  makes 


SIGNAL  $1 

COAT    SHIRTS   A 


Union  Made     Two  detachable  collars 

so  popular  with  railroad  men,  they  have  an  extra  button  at  bottom  of  breast  plait  to  insure  smooth 
fit;  rip-proof,  gap-proof  sleeve-slit;  regular  dress  cut  skirts  overlapping  3  inches  in  front;  2  detached 
or  one  attached  collar  as  desired;  buttonholes  for  white  cuffs;  double-needle  machine-stitching;  2 
pockets  —  one  a  Triple  combination  pencil,  watch  and  handkerchief  pocket. 

Shown  in  a  wide  variety  of  pleasing  patterns   in   fast    color,   6krinkless 
percales;   warranted  for  wear  and  union  made. 

Sent  at  our  Risk.   Ask  your  dealer.    If  he  hasn't  them, 
tell  us  his  name  and  your  size  and  we  will  express  a 
couple  C.  O.  D.    If  not  delighted  with  them  on  exam- 
ination, return  at  our  expense. 

Hilker-Wiechers  Mfg.  Co., 

Manufacturers  of  SIGNAL  Work  Clothes 
1248  Mound  Ave.  Racine.  Wisconsin 
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Big  Money 

in 

Electricity 

The  electrical  field  affords  a  wonderful 
opportunity  to  boys  with  a  liking  for 
electrical  work.  The  salaries  paid  are 
large — promotion  rapid,  and,  best  of  all, 
the  profession  is  not  overcrowded. 

The  International  Correspondence 
Schools  of  Scranton  can  make  you  an 
expert  in  the  line  of  electrical  work  you 
like  best.  Hundreds  of  boys  have 
already  won  success  through  I..  C.  S. 
help.  You  can  do  the  same.  Every- 
thing is  made  so  clear  that  you  can 
learn  in  your  6pare  time,  regardless  of 
where  you  live  or  what  you  do.  No 
books  to  buy.  See  your  parents  about 
it — they  want  you  to  succeed. 

There's  big  money  in  electricity. 
Get  after  it  by  marking  and  mailing 
the  attached  coupon  to-day.  Finding 
out  costs  you  nothing. 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box  1102      SCRANTON,  PA.  i  1" 

Explain,  withoutfurtherobligation  on  my  part,  how 
I  can  qualify  forthe  position  before  which  I  mark  X . 


Automobile  Running* 
Mine  Superintendent 

Mine  Foreman 

Plumbing,  Steam  Fitting 
Concrete  Construction 
Civil  Engineer 
Textile  Manufacturing 
Stationary  Engineer 
Telephone  Expert 
Mechan.  Engineer  . 
Mechanical  Draftsman     « 
Architectural  Draftsman 
Electrical  Engineer 
Elec.  Lighting  Supt. 


Civil  Service 
Architect 

Chemist  | 

Languages 
Commercial  English 
Building  Contractor 
Industrial  Designing 
Commercial  Illustrating 
Window  Trimming 
Show  Card  Writing 
Advertising1  Man 
Stenographer 
Bookkeeper 
Poultry  Farming 


Present  Occupatic 
Street  and  No. — 
City 


fm  Square  Real  Miller 

DIAMONDS  WATCHES  JEWELRY 
On  Easu  Monthly  Payments 


Waltham,  Elgin,  Howard,  Hamilton  Watt 

very  finest  made.    No  matter  where  you 
YOUR  CREDIT  IS  GOOD.  Lower  prices    ^Warr 
than  all  cash  houses.  Write  for  Big  Free  'm 
Catalog  and  great  Credit  Plan. 
SQUARE  DEAL  MILLER,  Pres.,  Miller  Hoefer  Co. 


s9  Free  Trial 


allowed  on  everybicycle  we  sell.  We  Ship  on  Approval 

trial  to  anyone  in  the  U.  S.  and  prepay  the  freight.  \i 
-j  ...:t[j  tile  bicycle  after  using  it  ten 


at  aKy^rVrs  until  you  receive  our  latest  Art  Catalogs 
of  high  grade  bicycles  and  sundries  and  learn  our  h«- 
heard  of  prices  and  marvelous  new  special  offers. 

IT  ONLY  COSTS  LMT&uWSft^ 

FREE  by  return  mail.    You  will  get  much  valuable  in- 
formation.   Do  Not  Wait;  write  it  Now  !        i  ! 
TIRES,    Coaster-Brake    rear    wheels,    lamps, 


Be  Your  OWN  BOSS 
AGENTS  EARN 
BIG  MONEY 

selling  Golden  Rule  genuine 
hand    forged   English   Razor 

steel  Knives.    We  will  put  any  photo  or  lodge  emblem  on  one  side  of 

the  transparent  handle,  and  name  and  address  on  the  other,     We  have  a 

complete,  fully  guaranteed  line  of  knives,   ' -  •-  •"" 

razors,  strops,  and  cutlery  special- 


s££3      3fe 


GOLDEN  RULE  CUTLERY  CO.,  553  W.  Lake  St.,  Dept.  53,  Chicago 


Exclusive  territory  to  resp  _  _ 
rated  Catalogue  mailed  on  request. 
1MUI>  LIGHTING  CO..  132N.  Sangamon  St,.  CHICAGO,  ILL.,  TJ.S.A, 


Automatic  Telephone 


— The  one  logical  phone.  10-second  secret  con- 
nections— no  delays,  no  wrong  numbers — low  in 
cost — local  and  long  distance.  Automatic  service  is 
blanketing  Chicago.    For  details  phone  or  write 

ILLINOIS  TELEPHONE  &  TELEGRAPH  CO. 

162  WEST  MONROE  ST,,  CHICAGO,    Coml.  Dept.  33-111 


ONE    DOLLAR    A    MONTH 

Buys  a  Standard  Type-writer 

Your  choice.  Remington,  Oliver,  Smith 
Premier,  L.  C.  Smith  or  Underwood.  Prices 
lower  than  other  cash  prices.  Perfect  ma- 
chines only.     Guaranteed. 

Typewriter  Installment  Co. 

Dept.  9.,  180  N.  Dearborn  St.       Chicago 


LET  ME  READ  YOUR  CHARACTER 


from  your  handwriting,  luina  you  ^e 
inff  that  will  help  you  Inlove,  I  LltD 
di3ss\fft!sfled.Fwrir!eBgluCHrAeMtg  Eh  Ave.  NewYorkCitS 


GOOD  read' 

and  domes- 

you.    Money  back  i£ 


INVENTORS  a 


We  manufacture  Metal 
specialties  of  all  kinds, 
to  order;  largest  equip- 
ment: lowest  prices.  Send  perfect  sample  CDPF 
for  low  estimate  and  best  expert  _advice s  »  "  ~"~~  _ 
THE  EAGLE  MFG.  COMPANY,  DEPT  .C.  CINCINNATI,  O. 
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You  Want  Money?. 

THEN  LISTEN !    You  can  have  it  if  you  will  send 

a  postal  card  to  us  at  once.  We  will  put  you  in  your  own, 
quick-paying-  business  where  you  will  make  $5  to  $20  a  day.  You  can  do  it  just  the 
same  as  our  other  men.  Here  are  some  late  reports;  Cable  of  Wyo.,  writes:  "Made 
$27.00  in  2  hours."  Bryant  of  Colo.,  made  $16.00  in  6  hours.  Evans  of  Miss.,  says: 
"Made  $15.75  last  Tuesday."  Perry,  of  Ky.,  "Made  $50.00  in  2  days."  Hundreds 
Of  actual,  bona  fide  letters  like  these  on  file. 

Now  is  your  chance  to  get  out  of  the  "time  clock"  line 
and  the  "pay  envelope"  brigade.  Be  a  one  minute  photo- 
grapher. New  business— tremendous  opportunities — the  world 
for  your  field — travel  or  at'home— all  or  spare  time — big,  quick, 
clean  profits  at  private  houses,  parties,  picnics,  on  the  street,  in 
the  small  towns,  in  great  cities,  at  fairs,  carnivals,  conventions, 
reunions,  street  parades,  aviation  meets,  etc.  etc., —  NO  EXPER- 
IENCE NEEDED— profits  begin  at  once— first  day— first  minu  te 
— and  you  Make  500%  on  Every  Sale.  Don't  delay — don't  wait- 
act— write  at  once  for  complete  free  information  about 

The  "inlander  Post  Card  Machine 

New  invention — wonderful  machine  that  takes,  fin- 
ishes and  delivers  five  different  styles  of  photos.  Turns  out  origi- 
nal postcard  photos  (also  button  pictures)  at  the  rate  of  three  a 
e  RIGHT  ON  THE     SPOT    WHERE    YOU   TAKE   THEM. 
Wonderful,  new,  photographic  process— startling— sensational— 

Photos  Direct  on  Post  Cards 

Without  Plates,  Films,  Printing  or  Dark  Room 

Machine  is  everything  in  one — a  complete,  portable  post  card  gallery.  Excites  interest,  arrests 
attention,  compels  immediate  orders  from  every  onlooker.  SMALL  CAPITAL  STARTS  YOU.  Sale  of  supplies 
that  come  to  you  with  outfit  practically  gives  you  back  entire  investment — and  you  have  the  business  clear  and 
fully  established.  You  begin  making  money  the  same  day  the  outfit  arrives.  Immediate  sales— immediate  profits. 
If  you  are  sincere  and  really  want  to  make  $2,000  this  year— DO  NOT  DELAY— show  us  that  you  are  in  earnest— 
i.Wewill  show  youhow  togetthemoney.Writenow— at  once.  Information  isFRIili.  Address  either 

THE  CHICAGO  FERROTYPE  CO. 


486  Ferrotype  Bldgr.,  Chicago,  III, 


Dept.  486,  Public  Bank  Bldg,  WewVorJL 


Any   Electrical    Book 
on  the  Market 

Can  be  obtained  through  our  Book 
Department.    Tell  us  your  wants 

•OPULAR  ELECTRICITY  PUBLISHING   CO. 
54  West  Lake  Street,  Chicago,  Illinois 

$200  A  MONTH 

BE  YOUR  OWN  BOSS 

If  you  are  making  less  than  S50  a  week  yon 
should  write  iih  to-day.  We  can  help  you  to 
wealth  and  independence  by  our  plan.  You 
can  work  when  you  please, 
where  you  please,  always 
have  money  and  the  means 
of  making- barrels  moreof  it 
How  would  you  like  to 
start  out  from  home  on  a 
combined  business  and  plea- 
sure trip,  stay  at  the  best 
hotels,  and  live  like  a  lord 
and  clean  up  §10  every  day.  Work 
at  amusement  places,  crowded 
(I  street,  oomers,  manufacturing 
Ne  institutions,  a  nywlx  re  and  every- 
where, ten  minutes'  walk  from 
home  or  on  the  other  side  of  the 
globe.  Just  set  a  machine  up  any  place  you  happen  to  select,  and 
Clean  up  N10  above  oppral  ina  expenses  each  and  everyday. 

PAPER  POST  CARDS  DIRECT 

My  proposition  is  the  WONDERFUL  NEW  COMBINATION 
OAMBKA,  will)  which  you  can  take  and  instantaneously  develop 
eleven  entirely  di  II.  Tent,  styles  or  pictures  i  uoluding  Buttons, 
four  stylos  and  sizes  of  Paper  l'ost  Cards  unci  six  styles  of  Tintype 
Pictures.     Every  plate  is  developed  without  the  use  of  films  or  nega- 

after'  makln  fTth/  exposure'    ThiTliKMAUKAmaif  INVENTION 
'  ikes  100  pictures  an  hour.    Everybody  wants  pictures  and  each 

lie  you  make  advert  ises.\  our  Inisi  u  ess  a  ml  makes  more  sales  for  \ 

NO  EM'EltlEiNCE   NEEDED 

A  hillhiv  inv.'Mi uill  .•,  I  tin  •  WoNiniKI'Ill,  OUTFIT  I'm    you  mid  put.  you 

•  ilVcrc.ie   imailivc  |.,',.il       ii,™„,,,' '.,1(1,!    „,„' 1,1.      in  IN    T  DI,'"  U   ,"  \  N  S  U  IK 

THIS   ANNOIINCKMKNT  TO-DAY. 

L  Lascclle,  Mgr.,  627  W.  43d  St.,  Dept.  848,  New  York.U.S.  A. 


$9250-  Our  Price 
for  Next  30  Days 


We  now  offer  the  Edwards  "Steelcote"'  Garage 
(1913  Model),  direet-from-factory,  for  $92.50. 
But  to  protect  ourselves  from  advancing:  prices  of  steel, 
we  set  a  time  limit  upon  the  offer.  We  guarantee  this 
record  price  for  30  days  only.  Just  now  we  can  save 
you  $35  or  more. 

Edwards  Fireproof  Steel  Garage 

Quickly  Set  Up  Any  Place 

An  artistic,  fireproof  steel  structure  for  private  use. 
Gives  absolute  protection  from  sneak  thieves,  joy  riders, 
fire,  lightning,  accident,  carelessness,  etc.  Saves  S.'U  to 
$30  monthly  in  garage  rent.  Stives,  lime,  work,  worry, 
and  /rouble.  Conies  ready  to  set  tip.  All  parts  cut  and 
fitted.  Simple,  complete  directions  furnished.  Abso- 
lutely rust-proof.  Joinlsand  scams  permanently  tight. 
Practically  indestructible.  Locks  securely.  Ample 
room  for  largest  car  and  all  equipment.  Made  by  one 
of  the  largest  makers  of  portable  lire-proof  buildings. 
Prompt,  safe  delivery  and  satisfaction  guaranteed. 

Postal  sent  today 
brings  new  M  page 
Uustrated  Garage 
Hook  bit  return, 
mail.  Address 
The   Edwards 

Mfg.  Co. 
■=^»^        726-776 
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AGENTS 

NEWEST- 
ELECTRICAL  APPLIANCE 


General  Agents 

Capable  of  calling-  on  the 
big  trade  themselves  and 
handling  canvassers  for 
the  house  to  house  and 
office  cooffice  business,  to 
sell  the  newest  electric 
specialty  on  the  market; 
sold  everywhere  there  is 
electricity — in  the  home, 
office,  factory,  store,  ho- 
tel; liberal  profits;  sales- 
driving  sample,  weighs  a 
pound;  no  experience  or 
knowledge  of  electricity 
required;  shows  how  to 
use  one  light  instead  of 
two  and  get  the  same  re- 
sults. 

Sells  for  $2.50,  $8.50,  $5.00 
and  saves  the  purchaser  an 
investment  of  $25.00.  Write 
for  particulars. 

THE  HANDY  LIGHT  CO. 

366  Handy  Light  Blk..  Cincinnati,  O. 


REDUCES  ELECTRIC  BILLS. 
I  NO  EXPERIENCE  NECESSARY. 
DOUBLES  ILLUMINATION. 
NO  WORK  TO  INSTALL. 


Will  Not  Burn   Out 


An  important  feati 


e  of  these  motors  is  that  they  will 
not  he.it  uniler  any  circumstances 
1/12  and  H   H.  P.  for  A.C.  and 
Enamel. 


Are  especially    adapted    for 
Washing  Machines,  Printing  Presses, 
Coffee  Mills,  Dental  Apparatus,  Vacuum 
Cleaners,  Wireless  Apparatus,  etc. 
Let  us  figure  on  your  requirements 

BARNES  MFG.  CO.  ^JK^ST 


The  Latest  On 

House  Wiring 

By  THOMAS  W.  POPPE 

ELECTRICAL  ENGINEER  AND  CONTRACTOR 

Absolutely  new  and  up  to  the  minute,  describing 
and  illustrating  all  up-to-date  methods  of  installing 
Electric  Light  Wiring  according  to  the  latest  rulings 
ot  the  National  Board  of  Fire  Underwriters.  All 
systems  of  wiring  are  covered,  including  the  three- 
wire  system  now  so  much  in  use.  Practical  dia- 
grams and  illusti  ations  are  given  to  show  just  how 
the  work  is  done. 

It  Solves  All  Problems 

FOR  THE  PRACTICAL  WIREMAN  OR  AMATEUR 

and  in   fact   contains   all   the   essential   information 
for  the  successful  wiring  of  a  building. 

Among  the  subjects  covered  are — Planning  and 
laying  out  the  work  —  Locating  the  Meter  —  Meter 
Connections — Feed  Wires — Switches — Plug  Recep- 
tacles— Brackets — Ceiling  Fixtures  —  Flexible  Con- 
duit System — Rigid  Conduit  System — Steel  Armored 
Cable  System  —  Knob  and  Tube  System — Various 
Switching  arrangements  explained  and  diagramed — 
The  easiest  method  of  testing  Three  and  Four-way 
circuits  explained  and  illustrated — Current  carrying 
capacity  of  Wires— Etc. 
103  Pages,  74  Illus.  Flexible  Cloth  Cover,  Pocket  Size 

PRICE,   FIFTY   CENTS  POSTPAID 

Money  refunded  if  not  satisfactory 

POPULAR    ELECTRICITY   BOOK   DEPARTMENT 

54  W.  Lake  St.,  Chicago,  111. 


LIMITED  NUMBER 

^P.^dllOVoItMotors 

A.  C.  or  D.  C.     No  base  or  cover.     2^i  in., 
diameter.     6}4  in.  long.     3}i  pounds. 


Built  For 


$5. 


oo 


Delivered 


Not 
Business        *— ™«=^=  Toys 

Great  Bargain.     Ad.  will  not  appear  again. 
NO  W—  TOD  A  Y  is  the  time  to  order. 

HH  178  Summer  St.,  BOSTON 


r=  TESTED  APPARATUS  --, 

MEANS  THE  ELIMINATION  OF  FAULTS  IN  YOUR  PRODUCT 

Electrical  and  photometrical  tests  of  every  description.  Checking  electrical  instruments  of  all 
kinds  and  classes.  Inspecting  and  testing  new  electrical  machinery,  apparatus  and  material  at 
factories  and  after  installation.  Tests  on  any  electrical  machinery  and  apparatus  made  any- 
where. Arc  and  incandescent  lamp  tests,  either  electric,  gas,  acetylene  or  oil.  Illumination 
tests  made  anywhere.  Secondary  standards  of  candle-power  furnished.  Facilities  furnished 
to  experimenters  and  investigators. 

We  have  recently  added  to  the  above,  Coal  Testing,  and  are  now  prepared  to  make  prox- 
imate analyses  and  calorific  determinations  on  samples  of  coal,  promptly  and  accurately. 


ELECTRICAL  TESTING  LABORATORIES 

SOTH  STREET  AND  EAST  END  AVENUE  NEW  YORK,  N.  Y. 
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Use  this  remarMbm 


Electricity  will  give  you  vigorous  health 
Electricity  will  give  you  power,  vitality — all  the 
exhilarating  joys  of  life!  Physicians  use  electricity 
constantly.     You   can    have  all  the  remarkable 
benefits  of  expensive  treatments  in  the  privacy  of 
your  home  at  a  cost  so  small  as  to  be  negligible. 

The  Ind-Electric 

Health  Battery  with  complete  attachments  for  body, 
face  and  scalp  massage  all  for  $5.00,  offers  you  every 
advantage  of  coni pi ic.itcil  macl  lines  < listing  several  times 
as  much.  We  even  go  further  than  this.  We  ask  you 
to  prove  our  claims  for  yourself.  Use  the  Ind-Elcetrir  10 
days  FREE.  Try  it  out  in  everyway  before  you  decide. 
We  know  you  will  like  it.  Thousands  of  people  have 
bought  just  this  way.  Ten  minutes'  use  will  prove  its 
wonderful  value.  Write  us«f  once.  Start  right  <urtu/  pel- 
ting the  advantages  of  these  free  electrical  treatments. 
Send  now  for  FREE  Book 
"Beauty  and  Health" 

IND-ELECTRIC  MFG.  CO.    m 

Desk  M,  432  Peoples  Gas  BIdg.     J^ 
CHICAGO,  ILL. 


How  to  Stop  Snoring 


Use  Dr.    Page's   remarkable   Sr 


J  V  Mute  and  you  can't  snore.  You  won't 
J  humiliate  yourself.     You  won't  annoy 
others.  Simplest  device  ever  perfected  on 
'  li/>       /scientific  principles.     Stop  snoring  and 
AfflM/J  restore  normal  breathing  while  sleeping. 
HE  SNORESJ  Light  as  a  feather,  small,  simple  and 
Get  one  and  stop  snorin 


antiseptic. 
Worn  with  comfort  and  pleasure.    Carry  it  in  you 
card  case  when  traveling  or  visiting. 

BOOKLET    SENT    FREE 

Don't  embarrass  yourself  and  annoy  others  any  longer.     Get 
Snore-Mute  and  s 
get  your  Snore-IV 
Booklet  sent  free, 

DR.  C.  S.PAGE  CO.,  Depl.  5457,Ironwood,  Mich, 


■ep  without  snoring.  Send  o 
ite.  Your  money  back  if  you 
Send  for  free  booklet  anyiv.i 


ly  25e  today  and 

ire  not  delighted. 

Send  today. 


"HUMAN  INTEREST  STUFF' 

Big  guns  out  on  the  coast  nro  trained  on  a  distant,  target,  i 
night  by  oseiirdilighl.:  Hinni-one  went,  us  a  photograph  an 
short,  description  and  wo  bought  it,  at.  once.  Near  Los  Angeh 
there  is  an  old,  old  I  ree,  a  government  land  mark,  and  a  lie 
trolley  line  was  made  to  take  a  carve  to  get  around  it— n 
photograph  n 


bought  unothi 


,ple 


II'     h, 

with  high  frequency  current,  to  make  (hem  grow  faster,  nn 
when  photographs  and  dcscri  |il  ma  were  sen  I.  us  we  were  on  I 
too  glad    to  aeeept    them,     lliese -• ;'»  .,1    hI,.,, 

kllOWll  in  journalism    as        llnniaii     I  ill  eresl     si  a  I  t  VWlWIll 

se.riher  to  lie  a  .1 in  n   i  nl  eresl,  seen  I  .      Good    rales   are    put 

fill-  nccepl  able  ma  I  eri  a  1  — «  h  i  ell  must  be  hi  aged  in  some  «:i 
on  oleer.rioil  v.  Send  lor  our  little  pamphlet  •'What  to  Wril 
and  How  to  Write  It." 

POPULAR  ELECTRICITY  MAGAZINE 
54  W.  LAKE  ST.,  CHICAGO.  ILL. 


f?  POWER 

for  YOU!  t 

Power  from  within! 
Strength  that  is  more 
than  mere  muscular 
strength — the  strength  of 
perfect  health,  abundant 
nerve  force — now  within 
your  own  reach  through 
Vibration!  Nine  people  out  of  every  ten 
are  only  half  alive!    Are  y»u?     Listen — 

All  the  Exhilarating  Joys  of 

Life 'Strength-  Youth 

may  be  returned  to  you  through  Vibration.  For 
Vibration  is  Life  itself.  It  will  chase  away 
the  years  like  magic.  Every  nerve,  every  fibre  in 
your  whole  body  will  fairly  tingle  with  the  force  of 
your  own  awakened  power!  Stagnation  simply 
cannot    exist.       You   aie    made    over    new   from 

head  to  foot.    All  the  keen  relish,  the  pleasures  of  youth. 

fairly  throb  within  you.     Your  blood  is  sent  humming  along  through 
every  vein,  artery  and  tiny  capillary.  All 
the  poisonous  matters  in  your  system  are 
Washed  away.   Every  organ  is  put  in 
perfect  working  order.    Your 
self-confidence — ycur  self-respect 
are  increased  a  hundred  fold.  Yes,  Vibra- 
on  will  do  all  this,  and  more,  much 
rrrare.  And  it  is  within  yourj-each. 
You  can  enjoy  its  wonder-working 
powers  light  at  home,  right  in  the 
privacy  of  your  own  room.  You  can 
give  yourself  the  same  identical 
treatments  which   you   would 
receive  in  the  offices  of  the 
world's  most  famou9   special- 
ists— all  without  extra  charge. 

^CjT  ^    Special  Offer  for 
The  White  Cross  a  Limited  Time 

Flfrtvic    1/rAvsvfst**  For  a  short  time  only  we  are 

pieciriC    VloratOr  makine  a  remarkable  Special 

^5ftK,tI-°f,yea,rs,°1fworHandef?eri-  Introductory    Offer   on  the 

ment.     It  is  absolutely  perfect.    If  you  White  Cross   Fhvrric  Vihntnr 

have  your  house  wired  for  electricity.  wmte  yross  fclt-ctric  Vibrator 

you  can  connect  it  up  as  easily  as  an  — amazing   discounts — actual 

ei.itric  lamp;  if  not,  it  will  run  per-  rock-bottom   prices    direct   if 

tectly  on  its  own  batteries.  yoa  act  at  once. 

PREF1  ROOK"  Sim  the  coupon  and  mail  it  to*  ^ 
™,™Ti     ■         *-»VVJIV    us  today.  Get  our  splendid  bis  >♦ 

FREE  book  tcllinir  you  all  about  the  marvels  of  Vibration.  Jp 
Read  what  scientistssay  about  it. 


Post  yourself  on  what  it  will 
do  for  you.    Learn  all  about 
the  White  Cross Elec. 
trie  Vibrator  and  our 

limited  offer.  You  are 
under  no  obli  (rations 
at  all — all  you  need  to 
do  is  to  send  the  coupon 
today — you  can  send 
postal  card  or  a  letter,  but  tt 
coupon  will  do  just  as  well. 

Lindstrom-Smith  Co.  «.♦** 

218  S.  Wabash  Aw.      «,♦♦* 

-   Desk   1404         f      Addrc 
Chicago,  III.    «.♦* 


Lindstrom, 
«j        Smith  Co. 
♦♦■218S.  Wabash  A« 
JT        Dasfc  1404 
'    Chicago,      Illinois 
Without  any  obligations 
»  my  part,    please    send 
'-JT"     me,  free  and   prepaid,  you* 
|r     free  book  on  V  ibration.  full  par- 
ticulars! ih<-  WlrfteCroxs  \  ibre- 
tor  and  your  Special  eO-Day  Offer. 


WRITE  PLAINLY 
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Wash  Day  Becomes  Easy  Day 

WHEN  YOU  PUT  A 

ThorElectricLaundryMachine 

In  Your  Home,  and  for  Only  $1.50  a  Week 
— $6.50  a  Month— You  Can  Soon  Own  One 

Eliminates  the  drudgery  and  back-breaking  labor,'  washes 
the  heaviest  blankets  or  daintiest  laces  spotlessly  clean,  with- 
out injury,  and  without  any  hand  rubbing.  Does  the  entire 
week's  washing  and  wringing  for  the  average  family  in  90 
minutes  at  a  cost  of  3c.  for  electricity. 

Our  dealer  in  your  city  will  deliver  a  machine  to  you,  or 
we  will  ship  to  you  direct  for  a 

15  Days'  Free  Trial 

We  make  electric  washing  machines  from  $30.00  up.     Write  for  our  Catalogue  F  today. 

HURLEY  MACHINE  COMPANY 

NEW  YORK,  1011  Flatiron  Building  CHICAGO,  27  S.  Clinton  Street 


THOR  ELECTRIC 
Made  for  an  Easy  Wash  Day 


Why  Be  Old  Fashioned 
At  the  Expense  of  Comfort? 

The  kitchen  or 
laundry  properly 
equipped  with 
, Simplex  Electric 
cooking  and  heat* 
ing  appliances  is  as 
comfortable  as  any 
room  in  the  house. 
The  dining  room  with 
the  Simplex  electric 
toaster,  chafing  dish, 
percolator,  table  range, 
\  etc.,  becomes  the  most  delightful  place  in 
>  the  world. 

Simplex  Electric  heating  appliances  make 
such  a  difference.    No  dirt,  delay  or  bother. 

Thousands  are  sold  from  coast  to  coast  by 
good  dealers  and  electric  light  stations. 
Fully  described  in  our  catalog  F-17. 

SIMPLEX  ELECTRIC  HEATING  CO. 

Cambridge,  Mass.  15  So.  Desplaines  St.,  Chicago 

612  Howard  St.,  San  Francisco  Belleville,  Ontario 


A  30  Day 

FreeTrial 


in 
your 
home 
will  dem- 
onstrate 
to 
your 
satisfac- 
tion 
how 
neces- 
sary the 

SIMPLEX 
IRONER 

is  for  economical  management. 

It     saves     your     strength,     health,     beauty, 

time  and  money.  It  irons  five  times  as 
fast,  better  and  makes  it  easier.  Servants 
are  better  contented,  more  efficient.  Heats 
by  gas  or  electricity.  Operates  by  hand 
or  small  motor  at  small  expense.  It  really 
costs  nothing  because  it  saves  its  cost 
every  six  months.  Write  for  booklet  and 
"Ironing   Hints."      Both   free. 

AMERICAN  IRONING  MACHINE  COMPANY 
55   East  Lake  Street  Chicago,  111. 


For  our  Mutual  Advantage  mention  Popular  Electrieity  when  writing  to  Advertisers. 


POPULAR    ELECTRICITY    MAGAZINE  for  APRIL 


47 


THE  CADILLAC  ELECTRIC 
VACUUM  CLEANER 

Possesses  everything  that  is  essential  to  make 
it  the  best  Vacuum  Cleaner  on  the  market. 
Light,  weighs  only  8  lbs.  Madeentirely  of  alumi- 
num. Strongcy  est  suction,  easiest  running. 
Equipped  withU  General  Electric  Co.  motor. 
FULLY  GUAR  ViANTEED. 


.00 


COMPLETE 

WITH 

HARDWOOD 

FLOOR 

TOOL 


Has  brush  in  the  nozzle  to  pick  up  lint,  threads  and 
hair,  has  rollers  allowing  it  to  run  easy  over  the  car- 
pets and  rugs.  Your  home  is  not  complete  unless 
you  have  a  CADILLAC  ELECTRIC  VACUUM 
CLEANER.    Saves  babies'  and  mothers'  health. 

CLEMENTS  MFG.  CO. 

427-441  West  Randolph  Street         CHICAGO,  ILL 

$30.00  with  floor  tool,  $38. OO  complete  with  9  foot  of  covered 

hose  and  6  TOOLS   >'..,■  .  - 1 .    mm,        ■  .  r    Hunt*    in  III.-  h. ■.     F.  O.  B.  Chi- 

cago.    If  there  is  no  dealer  in  your  city  write  to  us  direct  for  catalog;. 

Also  manufacturers  of  Cadillac  Band  Power  Vacuum  Sweepers 

LIVE  DEALERS   WANTED 


SEWING  MACHINE 
ELECTRIC  MOTOR 

Anyone  can  attach  it 
to  machine.  Simple 
■and  durable.  $14.00  al- 
ternating or  direct. 

FIDELITY  ELEC- 
TRIC COMPANY 
Lancaster,  Pa. 


Tho  DEWSBERRY 

ELECTRIC 

ICE  CREAM 
FREEZER 

Our  power  freezer  is  i 
ice-mam  factory  cuinpk 
iniKi  lijIiavinRthecrushl 

freezer  tub  and  motor 
mounted  on  one  base  pi; 
that  occupies  but  a  sin 
amount    of    floor    spa< 

NolhiiiK -but  the  very  In 
of  matt-rial  and  worLma 
ship  enter  into  the 
machines,    and     are    bu 


that  they  will  stives 
•Hon.  Made  in  4,  ( 
and  40  quart  si/cs  i 
equipped  with  alu 


motors.     Write  today  for 
R.A. DEWSBERRY,  lOUW.Lake St., Chicago,  111. 
For  our  Mutual  Advuutng 


Isn't  There  Something 
You'd  Like  to  Know 
About  Lighting  Fixtures? 

Our  "  Service  Department"  is  maintained 
especially  for  dealers  and  consumers  who  have 
a  lighting  problem  to  solve. 

Whether  you  are  interested  in  buying 
lighting  fixtures  for  a  new  home,  or  installing 
one  or  two  new  patterns  in  place  of  some  old 
style,  inefficient  design,  this  department  will 
be  glad  to  help  you — and  all  their  services 
are  free. 

We're  especially  anxious  right  now  to 
send  you  a  new  booklet  about  lighting  fix- 
tures that  will  look  well  in  your  home. 

Light  and  Art  in  the  Home 

is  a  16-page  booklet  that  tells  what  the 
lighting  requirements  of  a  modern  home  are, 
and  how  to  select  fixtures  designed  to  give 
harmony  of  decoration  and  healthful  illumi- 
nation. 

Write  us  for  a  copy  today. 

It  ivill  be  sent  you  by  tlie 
next  mail. 

Beardslee  Chandelier 
Manufacturing  Co. 

227  S.  Clinton  St.  CHICAGO 

"  The  House  of  Quality  " 
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V 

J-M  Electrotherm 

Takes  the  Place  of 
the  Hot  Water  Bottle 


of    ^ 


rp: 
protected  with  Asbestos.     When  attached  to  an  ordinary  incandescent  lamp  socket, 
offers  sufficient  resistance  to  the  current  to  produce  a  constant  and  uniform  degree 
heat.     It  is  provided  with  a  regulating  switch  by  means  of  which  three   different 
peratures  can  be  obtained. 

Made  for  any  voltage  from  7  to  125  volts  and  can  be  used  with  either  direct  or  alter* 
nating  current.  Indispensable  in  treating  such  diseases  as  pneumonia,  neuralgia,  bronchial 
affections,  rheumatism,  etc.  Made  regularly  in  blankets,  collars,  caps,  chest  and  back 
pads,  mats  for  operating  table,  sweating  jackets,  etc. 

WRITE  NEAREST  BRANCH  FOR  ILLUSTRATED  BOOKLET 

H.  W.  Johns-Manville  Co. 


Manufacturers  of  Asbestos 
and  Magnesia  Products 


M&E-STQS- 


Louisville 

Milwaukee 
Minneapolis 
New  Orlean 


Asbestos  Roofings,  Packings, 
Electrical  Supplies,  Etc. 

New  York  San  Francisco 

Omaha  Seattle 

Philadelphia  St.  Louis 

Pittsburgh  Syracuse 


Why  Pay  Exorbitant  Prices 

for  complicated,  insanitary  wooden  washing  machines, if  you  can  buy  a  practical  and  everlasting  All-Metal 

Sanitary  Paragon  Power  Washer  J£ti?%*%?  motor 
AT   A   TREMENDOUS    SAVING    IN    PRICE 

PRICES  range  from  $23.75  to  $150i00.    Three  sizes. 

OVER   100,000   PARAGONS    USED   IN  THE  U.  S., 


the   most   convincing  proof  of    unequalled  superior! 

makes   send  for  our  interesting  catalog  No.  2  and 
made  by  any  manufactu 


,.  Before  wasting  your  money  in  buying  inferior 
further  details  of  the  most  liberal  proposition-  ever 
rer.  Established  1902. 


PARAGON  MFG.  CO.,  2403.05  w.  nth  St.,  CHICAGO 


The  Reason 
Why? 


Hard  Rolled  ( 
per  and  Solid 
Brass,  Reinforced. 
Cannot  Shrink, 
Warp,  Leak  or  Rnst, 


"  Won't  Wear  Out  the  Clothes 

It's  Perfectly  Smooth  Inside 

Blankets  and  finest  fabrics  are  all  the  same  to  THE  JUDD,  for  the 
water  is  forced  through  the  clothes  a  hundred  times  per  minute. 
Ten  or  fifteen  minutes  will  thoroughly  cleanse  a  tub  full. 
Two  hours  to  do  a  family  washing!     The  electricity  from  any  light 
socket  will  do  the  work  at  a  cost  of  about  four  cents. 
The  special  motor  operates  the  reversible  wringer  and  washer  at  the  same  time. 
Let  us  show  you  how  THE  JUDD  works. 
Descriptive  literature  for  the  asking. 

JUDD  LAUNDRY  MACHINE  COMPANY 

Room  335  People's  Gas  Building,  CHICAGO 


For  our  Mutual  Advantage  mention  Popular  Electricity  -when  writing  to  Advertisers. 


POPULAR    ELECTRICITY   MAGAZINE  for  APRIL 


40 


2c  a  Week  Pays  Wash  Bill! 

Electricity  or  Water -Power  Does  the  Work^ 


Just  a  "Twist  of  the  Wrist"  Starts  or  Stops  the  Mach 

The  1900  Motor  Washers  are  now  at  work  in  thousands  of  homes.  They  are  doing 
the  work  formerly  done  by  women,  at  a  cost  of  2C  a  week  for  power!  Saving  thou- 
sands upon  thousands  of  dollars  in  wash  bills.  Saving  worlds  of  wash-day  troubles. 
Leaving  the  women  free  to  do  other  work  while  the  machines  are  doing  the  washing. 

The  1900  Motor  Washer 


11900  Water  Motor  Washer 
Can  be  connected  with 
any  water  tap  instantly 


Washes  a  Tubful  in  Six  Minutes! 

p  Handles  Heavy  Blankets  or  Dainty  Laces 

The  outfit  consists  of  the  famous  1900  Washer 
with  either  Electric  Motor  or  Water  Motor. 
You  turn  on  the  power  as  easily  as  you  turn 
on  the  light,  and  back  and  forth  goes  the  tub. 
washing  the  clothes  for  dear  life.  Then,  turn 
a  lever,  and  the  washer  does  the  wringing.  All 
so  simple  and  easy  that  it  is  mere  child's  play. 

A  Self -Working  Wringer  Sent 
With  Every  Washer!  ^Z&°*%t™l 


Doing  the  wriugling  with 
1900  Electric  Motor  Washer 


Wringer.  We  guarantee  the  perfect  working  of  both 
No  extra  charge  for  Wringer,  which  is  one  of  the 
finest  made.  Write  for  FREE  BOOK  and  30  Days'  FREE  TRIAL  OFFER  !  Don't  doubt! 
Don't  say  it  can't  be  done.  The  free  book  proves  that  ii  inn.  But  we  do  not  ask  vou 
to  take  our  word  for  it.  We  offer  to  send  a  1900  MOTOR  WASHER  on  absolute 
Free  Trial  for  an  entire  month  to  any  responsible  person.  Not  a  cent  of  security— nor 
a  promise  to  buy.  Just  your  word  that  you  will  give  it  a  test.  We  even  agree  tc 
the  freight,  and  will  take  it  bn-k  if  it  faiN  to  do  all  we  claim  for  it.  A  postal  raid 
your  name  and  address  sent  to  us  today  will  bring  you  the  book  free  by  return 
All  correspondence  should  be  addressed  to 

1900  WASHER  COMPANY 


tfu 


SAVE 


YOUR  HEALTH 
YOUR  COOD  LOOKS 
YOUR  TIME 
YOUR  CLOTHES 
YOUR  MONEY 

DON'T ffrowprematurely  t>i.I  an<l  ha^^-ird  overabaok- 
breaking  washboard  ami  a  snlo-:u-he  producing  wringer, 
when  th»re  is  a  better  and  far  cheaper  way  to  wash  your 

DOMESTIC  ELECTRIC 
WASHER  and  WRINGER 

5  cents  worth  of.  electricity  and  2  hours 

time  will  wash  y.  .nr  cl"th.-i  rleun—  make  them 
look  better  and  wear  longer. 

Enclosed  Working  Parts       Easily  Cleaned 
15  I>mjx'  Free  Trial  in   Yon,-  <hni  Lainidni. 
Send  foi'Catnl '>!t >ic  "-ii?  E, m ii  I'.niiiieiit  Flan. 

DOMESTIC  EQUIPMENT  CO. 
Dept.  P.     30  W.  Lake  St.,  Chicago 


AFTER  A  SHAMPOO 

Dry  the  Hair  Quickly  with  a 

PELOUZE       ELECTRIC     COMB 
AND  CURLING  IRON 

Acts  as  a  tonic  for  the  hair  and  scalp— makes 

works  perfectly.  To 
remove  the  comb- 
waves  or  curls.  Til 
together,  so  that  the 


No.          THREE  STYLES       Price  If  your  dealer  I: a  ■:>:•■  H^efr.-f  ,y 

5t*3  Electric  Comb  complete      $3.75  e\'+re^r  '>•  en  rec'ifi'  of  priee 

uy.s.50  pelouzE  MFG.  CO. 

4.50  833-343  E.  Old.  St.,         CllU.UiO 


THE  AUTOMATIC   ELECTRIC  WASHER 

Is  represented  to  be  a  very  high  class  machine.  We  claim  that  it  does  the  work  just  a 
little  more  satisfactorily  than  any  other  electric  washer;  that  it  is  better  made  than 
any  other  electric  washer;  that  more  attention  is  paid  to  all  details  and  conveniences; 
that  it  is  a  better  looking,  better  selling  and  better  operating  machine  than  any 
other  electric  washer;  that  the  control  is  simpler  and  more  absolute  and  the  results 
more  satisfactory.  We  make  these  and  stronger  representations  in  our  printed 
matter.  And  we  further  say  to  you  that  if  you  will  order  the  AUTOMATIC  ELEC- 
TRIC WASHER,  and  upon  its  arrival  examine  it  thoroughly  and  test  it  exhaustively. 
and  find  that  it  is  not  even  better  than  we  have  represented  it  to  be.  then  you  .are  at 
liberty  to  return  it  at  our  expense.  Do  you  realize  tliat  this  is  <i  business  proposition? 
Ask  for  Bulletin  88. 

Automatic  Electric  Washer  Co.      Automatic 

Newton,  Iowa 
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A  Complete  Course  in  Applied  Electricity 


Applied 
Electricity 

By  DAVID  PENN  MORETON,  B.  S.  E.  E. 

Covering  every  line  of  electrical  work 
as  taught  in  the  Armour  Institute  of 
Technology,  an  institution   of  world 
wide  fame. 

practical       Practical  Applied 

el™,              ELECTRICITY 

MORETON 

MORETON 

Practical  Applied  Electricity  is 

the  outgrowth  of  actual  work 
combined  with  classroom  ex- 
perience.    The  author  is  Associate 
Professor  of  Electrical  Engineering  at 
the  Armour  Institute  of  Technology. 
Most  of  the  students  taking  the  elec- 
trical course  attend  the  evening  classes, 
being    employed    at    electrical    work 
through  the  day.     The  problems  which 
this  book — one  reason  for  its  being  so 
valuable  information,  careful  detailed  draA 
supervision  of  the  author.     In  plain  wo 
a  large  number  of  ambitious  electrical  v 
authority  on  the  subject. 

CON! 

The  Electrical  Circuit  and  Electrical  Terms  Explained  by 
Means  of  the  Water  Analogy:   Ohm's  Law;  Series   and  Di- 
vided   Circuits:    Calculation    of    the    Resistance   of    Various 
Circuits   and   Conductors;  Primary  Batteries:   Dry   and  Wet 
Cells;   Voltage;    Internal   Resistance   and   Polarization;   How 
to  Renew;  Series  and  Parallel  Connections;  Tables  of  Data 
of  Commercial  Types  of  Cells;  Magnetism;  Permanent  Mag- 
nets;  Electromagnets;   The   Magnetic   Circuit   and   Quantities 
Involved ;   Magnetic   Properties  of   Various   Materials;   Mag- 
netic   Calculations;    Instruments;    Construction    of    Various 
Types  of  Ammeters,   Voltmeters.   Wattmeters,   Galvonmeters. 
etc.;    Calibration    of    Instruments:    The    Dynamo;    Funda- 
mental Principle;  The  Magnetic  Field;  Commutation:  Arm- 
ature   Reaction;    Characteristics    of    the    Series,    Shunt    and 
Compound  Types  of  Generators;  Motors,  Fundamental  Prin- 
ciple;   Various    Types    and    Their   Application    to    Different 
Kinds    of    Work:    Motor    Speed    Control;    Variable    Speed 
Motors;  Railway  Motors,  Elevator  Motors,  etc.:  Storage  Bat- 

The  language  is  so  plain,  and  the  mathematics  so  simple 
given  at  the  end  of  each  chapter,  impress  upon  the  mine 

450  PAGES           323  ILLUSTRATIONS 
BLACK  FLEXIBLE  LEATHER  BINDING 

All  interested  in  electricity,  old  or  young— artisan 
absolute  authority.     Money  re 

POPULAR  ELECTRICITY  BOOK 

confront  these  students  are  embodied  in 
oractical  and  up-to-date.     To  illustrate  this 
vings  have  been  made  under  the  personal 
rds,  this  book  contains  the  experience  of 
workers,  gathered  together  by  a  recognized 

rENTS: 

tery;   Fundamental  Principle;   Commercial  Types;   Applica- 
tion;   Care   of;    Systems   of   Power    Distribution;   Two    and 
Three  Wires;  Balancers;  Motor  Generator  Sets,    etc.;  Prac- 
tical   Operation    of    Electrical    Machinery;    Connections    in 
Series  and  Parallel;  Motor  and  Generator  Troubles,   How  to 
Locate    and    Remedy    Them;    Electrical    Lighting;    Various 
Types    of    Incandescent    and     Arc    Lamps,     Application    of 
Various   Types;    Photometry    of   Lamps;   The   Nemst    Lamp; 
Moore  Tube:  Mercury  Vapor  Lamp;  Electrical  Wiring;  Cal- 
culation of  Conductors;  How  to  do  Exposed  Moulding  and 
Conduit    Work;     How     to     Install     and    Connect    Heaters, 
Motors,     Generators,     Fixtures,     Arc    Lamps,    etc. ;    Wiring 
Tables  for   Different   Classes   of   Work;   Alternating   Current 
Circuit:   Comparison   of  the  Direct  and  Alternating  Current 
Circuits;   Quantities   Involved:  Series   and   Divided   Circuits; 
Measurements  of  Power;  Alternating  Current  Generators  and 
Motors:    Resuscitation;    Numerous    Miscellaneous    Reference 
Tables. 

that  no  one  can  fail  to  understand.   Questions  and  answers 
I  of  the  reader  the  more  important  points  to  be  remembered. 

Price  $2.00  Postpaid 

or  amateur—expert  or  experimenter—should  own  this 
funded  if  you  are  not  satisfied. 

DEPT.,  54  W.  Lake  St.,  Chicago,  III. 

For  our  Mutual  Advantage  mention  Popular  Electricity  when   writing  to  Advertisers. 


POPULAR    ELECTRICITY    MAGAZINE  for  APRIL 


51 


Receiving  Transformer  No.  343— $8.00 

A  Sharp  Wave 

such  as  that  which  must  be  radiated  under 
the  provisions  of  the  wireless  law  may  be 
efficiently  tuned  only  by  circuits  contain- 
ing an  efficient  tuning  device.  The 
receiving  transformer  illustrated  here  is 
the  best  working  instrument  ever  offered 
at  such  a  low  price.  It  will  perform 
every  required  tuning  operation  with 
efficiency  equal  to  any  instrument  on  the 
market  at  double  the  cost. 

Wm.  J.  Murdock  Co. 

50  Carter  Street 
CHELSEA,    MASS. 

480  Folsom   Street,    San  Francisco 


THE  HYTONE 

Rotary  Gap  Quenched  Spark  Transmitting  Set 


HK.W.HytoneSet.  Price  -  -  $100.00 
Vi  K.W.  Gap.  Motor  mid  Transformer  60.00 
1  K.W.  HytoneSet      -       -       -       -     275.00 

Duplicates  the  shrill  piercing  tone  character- 
istic of  500  cycle  sets  but  operates  on  60  cycle 
A.  C.  and  is  practically  noiseless  in  operation. 
Have  you  ever  stopped  to  consider  why  the 
quenched  spark  has  been  adopted  exclusively  by 
all  modern  commercial  and  government  stations? 

Has  twice  the  efficiency  of  standard  spark 
sets,  and  complies  in  all  respects  to  the  new- 
Federal  Radio  Regulation  Act. 

We  reiterate,  you  are  not  up-to-date  if  you  are 
not  on  our  mailing  list;  4c  in  stamps  will  place 
you  there  and  bring  our  latest  literature  at  once. 

CLAPP-EASTHAM    COMPANY 

141  Main  St.,  Cambridge,  Mass. 

Aylsworth  Agencies  Co.  J.  J.  Duck 

143  Second  Street  430  St.  Clair  Street 

San  Francisco,  Oal.  Toledo.  Ohio, 

Western  Sales  Agents  Central  States  Agent 


Send  for  Copy  of  Our  New  Wireless  Manual  El 

It  contains  ilii  pases  and  tells  how  to  erect  and  maintain  wireless  telesraph  stations.  Shows 
a  number  of  diagrams.  Has  the  Morse  and  Continental  Telesraph  Codes.  Illustrates  the  best 
instruments  to  use;  tells  what  they  are  forand  how  to  use  them.  Do  not  wait  until  some  other 
time,  but  sit  down  now  and  send  your  name  and  address,  and  set  one.     It  costs  you  nothing 

Send  for  Our  Pocket  Catalog    E26 

It  contains  212  papes,  with  over  1,000  illustrations,  and  describes  in  plain,  clear  language  all 
about  Bells,  Push  Buttons,  Batteries,  Telephone  and  Telegraph  Material,  Electric  Toys, 
Burglar  and  Fire  Alarm  Contrivances,  Electric  Call  Bells,  Electric  Alarm  Clocks,  Medical 
Batteries,  Motor  Boat  Horns,  Electrically  Heated  Apparatus,  Battery  Connectors,  Switches, 
Battery  Gauges,  Wireless  Telegraph  Instruments,  Ignition  Supplies,  Etc. 

It  Means  Money  Saved  to  You  to  Have  Our  Manual  and  Our  Catalog  When  You  Want  to  Buy 

MANHATTAN  ELECTRICAL  SUPPLY  COMPANY 

NEW  YORK,  17  Park  Place  CHICAGO,  114  So.  5th  Ave.  ST.  LOUIS,  1106  Pine  St. 


DUCK'S 


BIG  325   PACE 

ELEGTR  GAL  &  WIRELESS 


CELEBRATED  FERRON  DETECTOR 


hh 


CATALOG 


Mailed  for  6c.  stamps  or  coin,  which  you  may  deduct  on  first 
order  of  $1.00.  Great  cost  of  catalog  and  low  prices  prohibit  dis- 
tribution except  to  those  really  interested.  Save  25%  to  33'  ,  on 
Standard  Electrical  Goods  by  getting  this  big  Catalog.  There  is  no 
catalog  to  take  its  place;  neither  will  you  tind  elsewhere  as  large  a 
variety  of  standard  electrical  goods  at  such  attractive  prices. 
WHAT  OUR  BIG  CATALOG  CONTAINS: 


THE  J.  J.  DUCK  COMPANY,  393-395  St.  Clair  St.,  TOLEDO,  OHIO 
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Double  Slide  Bare  Wire  Air 
Dielectric  Tuning  Coil  $4. 

Again  we  come  to  the  front  with  something  radically  new  in\v;i 

The  above  Tuning  Coil  is  unique  in  many  ways,  and  we  guarantee  that 
with  nil  ..I  h.-r  (liiiiu-s  being  equal,  it  will  hri lit;  in  tiuiialslmi'l.-r  an.lH.vi.  r 
than  auv  other  Double  Slido  Tuner  manufactured,  regardless  of  price. 

We  have  gotten  away  from  the  supposedly  necessary  cylindrical  form  of 
core,  ami  in  so  doing  are  enabled  to  air  space  tin'  turns  of  wire  from  each 
other.  The  only  points  of  actual  contact,  of  the  turns  with  a  conn »  sup- 
port are  the  four  dges  of  the  quad ri lateral  \vi inline,  an4  llirsr  supports 
are  of  vulcanized  Hard  Rubber,  60  practically  9&  per  cent,  of  the  total 
length  of  the  wire  is  air  spaced,  thus  reducing  the  chance  of  leakage  to 
a  minimum.  Price  $4  00,  express  charges  to  be  paid  by  consignee  at  des- 
tination. 

The  above  Tuner  equipped  with  an  extra  slide,  thus  making  a  Triple 
Slide  Tuner,  price  $4,50.  The  size  of  the  bare  copper  wire  is  either  Ho. 
22  or  24  as  you  may  select,   prices  being  the  same  in  either  instance 

We  are  agents  for  the  "BRANDES"  Long  Distance  Receivers  now  so 
well  and  favorably  know,,  that  detailed  description  is  i ecessary. 

"BRANDES"    SUPERIOR   TYPE,  3000  Ohms 

total,  per  pair  postpaid,  .      $5.20 

"bram  Atlantic  type,  2800    ^ 

Ohms  aid,       .       ....       $9.20 

"BRAM!  liD  NAVY  TYPE,  3200 

Ohms  total,  per  pair  postpaid,     ....   $13.20 

The  above  receivers  are  fully  guaranteed,  each  and  every  phone  having 
the  name  "BRANDES"  plainly  stamped  on  the  aluminum  case;  Head 
bands  are  Hard  Rubber  covered  in  the  instance  of  the  T.  A.  T.  and  Navy 
and  solid  German  Silver  for  the  "SUPERIOR"  type.  Cords  are  green 
silk  fi  ft  in  length, 

BRANDES"  SUPERIOR  Phone,  1000 
>hms,  postpaid,       .......       $1.60 

Single  "BRANDES"  SUPERIOR  Phone,  1000 
Ohms,  with  leather  covered  head  band  and 

single  cord,  postpaid $2.65 

Promptness  in  delivery  is  our  specialty:  a  large  stock  of  phones  al- 
ways on  hand.  Send  stamp  for  descriptive  circular  of  Tuners  together 
with  some  of  our  other  specialities. 


Wireless  Course  Free 

20  Lessons.  From  1  to  20. 

With  each  purchase  of  $1.00  worth  of 
our  wireless  material  we  give  you  a 
lesson  free. 

Western  Agents   For 

THE    ELECTRO    IMPORTING    CO. 

Same      Catalog.  Same      Prices. 

Send  4c  in  stamps  for  catalog 

ANDERSON  LIGHT  &  SPECIALTY  CO. 

134  N.  La  Salle  St.,  Chicago,  111. 

Opposite   City   Hall. 


ELECTRO-PLATING  OUTFIT 

Our  complete  electro- 
plating outfit  as  above 
will  be  sent  to  any  ad- 
dress express  collect  for 
$8.45.  Wireless  Novel- 
ties and  Electrical  Sup- 
plies of  every  descrip- 
tion. Send  stamp  for  our 
catalogue.  The  following 
is  our  "special."  An 
electrical  massage  vib- 
rator to  operate  on  110- 
125  A.  C.  or  D.C.  for  $14.00, 
the  same  vibrator  to  operate  on  dry  cells  $13.00.  Receivers 
2000  ohms  complete  with  headband  for  $1.65.  Minerals  of 
every  description  also  Electro-Surgical  Instruments. 

DETROIT  ELECTRICAL  SPECIALTY  CO. 

Department  Erskine  DETROIT.  MICH. 

SEND  STAMP  FOB  CATALOGUE 


SPON  &  CHAMBERLAIN,  %peW  yo&c31- 


REX  MOTOR 

Neat  in  design  and  well  made — a  great 
favorite  with  the  boys.  Runs  efficiently  on 
one  cell,  dry  or  other  battery.  Finished  in 
M.n.k  t'iiaim-1;  screws  and  other  trimmings 
nickel  plated.  Polished  wood  base,  packed 
in  a  neat  box,  size  3  x  3H  x  3%  inches, 
properly  labeled.     Weight  about  12  ounces. 

Sent  on  receipt  of  price,  $1.00.  Postage 
11  cents  extra 

S  DG  CIS  I  ^Q 


Offer  Zi\ 


prepaid  absolutely  free  with  a  trial  subscrip- 
tion to  Modern  Electrics,  An  Authority 
on  Wireless.  Every  live  boy  should  take  at  least  one  semi-technical 
electrical  magazine  and  keep  up-to-date  on  the  new  wonders  and  advances 
in  electricity ;  Modern  Electrics  illustrates  and  describes  these  subjects  in 
a  style  that  can  be  read  and  understood  by  you.  It  is  nearly  five  years 
old  and  contains  from  113  to  144  pages  monthly.  15  cents  per  copy; 
$1.50  per  year.  Tells  you  how  to  make  things  at  home;  contains  an 
experimental  department  and  answers  your  questions  free. 

Send  $1.50  today  in  cash,  stamps  or  M.  O.  and  get  Modern 
Electrics  for  one  year  and  we  will  send  you  the  Motor  prepaid  Abso-. 
lutelv  Free.  * 


Modern  Electrics 

262  Fulton  Street 
^     New  York,  N.  Y. 


MODEBN 
ELECTRICS 


Boy  I 


ing  Batteries,  Dynamos,  Motors, 
Telegraph  apparatus,  Telephone.  Lights,  Bells,  Alarms,  Coils', 
1 1  "Wireless"  Current  Reveiser,  Electric  Engine,  Etc.  By  Elec- 
trical Experts  so  that  anyone  can  understand  it.  With  Cat.  All  10c  Pptf. 

J.  C  PORN,  709  So.  Dearborn  St.,  Dept.  49,  Chicago,    I». 


10  Amp.-Hour  Storage  Cell 


Price  $1.00  S?$:t 


_  will  also  run 
lamps,  advertising  devices,  etc.  The  most 
reliable  and  durable  cells  made.  No  renewals,  simply 
recharge  from  direct  current  supply.  We  also  manu- 
facture a  complete  line  of  Dynamos,  Motors,  Rectifiers, 
Transformers,  Water  Motors,  Gasoline  Engines,  Model 
Aeroplanes, 


sell  complete  sets  of 
materialsfor  buiMing 
Induction  Coils,  Motors, 
Dynamos,  Variable  Condensers,  etc. 

We  manufacture  the  largest  line  of 
reliable  amateur  Wireless  apparatus  in 
the  world.  With  every  "Wireless 
Catalogrue  we  give  a  complete  list  of 
all  the  Wireless  Telegraph  Stations,  Bat- 
tleships, Steamships,  etc.,  together  with 
their  ZALL  LETTERS.  Over 
1,400  in  all.  It  is  FREE  for  4 
cents  in  stamps  to  cover  the  cost  of  mail- 
ing. Same  may  be  deducted  from  the 
firstorder.  Anew  edition  has  just  been 
issued.     Send  now. 

ADAMS-MORGAN  CO. 

"The  Experimenter's 

Supply  House'  ' 

Box  72a  Upper  Montclair.  1J.  J. 
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ISTEN  TO    THE 


The  Interstate 
Wireless   Outfit 

ireless  Receiving  out- 
let little  outfit  ever  put 
on  the  market.     Receives  messages  over  400 
miles.     Comprises  doiiM-  slide  tuning  coil, 
standard  detector,   75   ohm   Telephone   Re- 
ceiver, battery,    all    mounted  on  heavy  oak 
base.  Size  6"xo"x9".    Weight  i  '  2  lbs.    Attach 
aerial    wire  to  post  1.   ground  to  post  2  and 
outfit  is  ready  to  receive. 
PRICE  Complete  as  Described,  $3.75 
Send  today  4c  postage  for  our  famous  220- 
pajre  electrical  encyclopedia  No.    11,   eon- 

i.ni, ;.,,_■.    II'.O  MlnsbclH.ns  .in,  I  u,:T  10 ler- 

■s,     iiJerm  ii     ..e     ivii,.|,,     ; 

,      ,1  I      I  \,k  I  OK  (HIP 

I ■;  :  '   ■■  ■  .    \  I  1KEON  WIRE- 
LESS TELEGRAPHY. 

THE   ELECTRO 
IMPORTING    CO. 

FULTON  ST.,  NEW  YORK. 

"Everything  for  the  Experimenter" 
DROP   US    A    POST  CARD 

for  our  book,  catalog  and  pamphlet,  "18  W^ays  to  JVfake  Money." 
They  are  Free. 

POPULAR  ELECTRICITY  MAGAZINE,  Book  Dept. 


JjBHf£2HB  KNIFE  SWITCHES 
■■■■if1   swfil  s"s 

No.  301 —  20  P.  P.  1  lb.  Rate  Catalogue  Postage  3c. 

JOHN  Y.  PARKE  &  CO. 

Dept.  A  127  N.  7th  Street,  PHILADELPHIA 


Wayne   Bell  Transformers 

Displace  unreliable,  troublesome  batteries  and  use  prac- 
tirallv  no  current.  Operates  door  bells,  buzzers,  toys,  etc. 
Made  in  three  sizes  for  different  classes  of  work  and  can  be 
connected  to  any  A.  C.  Lamp  socket. 

SEND  FOR  LEAFLET  4511 
FORT  WAYNE  ELECTRIC  WORKS 

of  General  Electric  Company 
11603  Broadway  Fort  Wayne,  Ind. 


BOYS— EXPERIMENTERS 

Sm  POST  A  scientifically  perfect  model  motor, 
having  a  laminated  drum  armature,  self- 
adjusting  brushes,  etc.  Finished  in  black 
japan  and  nickel.  Space  occupied,  3'  +  x 
3J->x3!+  inches. 

Send  stamp  for  catalog 

HEINDELL  MOTOR  CO. 

Dept.  10,  425  Crescent  Ave.,  BUFFALO,  N.  Y. 


Srandes  Transatlantic  Type 

2800   OHMS 

The  best  low  priced  long 
ice  rec 
ind  swi 

rubber   headband   an 
light  weight  make  tl 
most    pet-feet    fitting,    s 
V  tary  and  comfortable  h 


Every 
Wireless 
Fan  Should 
Know  This 

The  transformer 
is  the  most  im- 
portant factor  in 
every  successful 
wireless  station, 
small  or  large. 


TRANSFORMERS 

are  perfect  in  every  detail.  Endorsed  by  wire- 
less experts.  Power  varied  instantly  by  simple 
turn  of  thumbscrew.  Equipped  with  magnetic 
shunt.  Connect  direct  to  any  A.  C.  circuit — no 
impedance  coils  or  other  resistances  needed. 
Two  standard  types — 10,000  and  20,000  volts 
capacity.  Special  windings  to  order.  Best  on 
the  market — most  economical. 


Wrife  for  Circular  and  Pr 


THORDARSON    ELECTRIC    MFG.    CO. 

505  S.  Jefferson  Street,  Chicago,  111. 


OSCILLATION 
TRANSFORMER 

This  Loose-Coupled  Helix  is  built  espec.ally 
to  meet  the  requirements  of  the  new  regula- 
tions. By  varying  the  distance  between  Pri- 
mary and  Secondary,  it  will  give  any  degree  of 
Coupling,  and  allows  very  sharp  tuning.  The 
Secondary  can  be  set  at  any  point  on  the  cen- 
tral rod,  and  is  held  in  place  by  a  clamping 
device  at  the  top.  Is  built  on  thoroughly 
seasoned,  varnished  Mahogany  wood;  insula- 
tion perfect.  We  have  prepared  ourselves  for 
the  demand  there  will  he  for  this  Instrument, 
and  can  make  shipment  immediately  upon 
receipt  of  order.  No.  912  for  use  on  from 
2-inch  Coils  up  to  ,':  K.  W.  Price,  S5.50. 
No.  914  from  ' .-  to  1  K.  W.  Price,  $3.00. 
Positively  5  cents  in  stamps  for  1913  Illus- 
trated Catalog. 
F.  B.  CHAMBERS  &  CO.,  217  N.  Ninth  St..  Philadelphia,  Pa. 


set  made. 
We  send  our  receivers  on  trial  for  comparison.    Write  us. 

COMPLETE    SET   WITH     &.n    nn 
SIX    FOOT    CORD  J&y.UU 

C.  BRANDES,  Inc..  111-115  Broadway.  New  York 

Fop  our  Mutual  Advantage  mention  Popular  Electricity  wliou  writing  io  Advertiser* 


ORDER  THIS  BOOK 

HOW 

TO  READ 

WIRELESS 

messages  sent  in  the  continental  code. 

A  wonderfully  simple  method  every 
amateur  should  know  about  and 
practice.  With  it  you  can  become 
expert  in  a  very  short  time.  Read 
all  the  news  flying  through  the  air. 
Price  '■       11  ■     'ortuoity. 

Order  to-day  at  special  Introductory  price. 
Send  10c  at  once  for  Book  P.  I. 


HUNT  &  McCREE  9a  lUW%BM  ' 
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BUILT  FOR  SERVICE 


Made  to  Satisfy   Expert    Mechanics 
Buy  One  of  Our  Lathes  and  Be  Ready  for 
the  Man  With  the  Profitable  Lathe  Job. 
Wise  and  economical  buyers  order  all  their 

machinery  from  us.     GET  IN  LINE    and  add 

one  more   to  the  big  procession  of  successful 

and  satisfied  buyers. 

Write  for  Machinery  Catalog  83P50,  FREE 
WMtifflh  poElsT.BrEcPH^cEERsY 

Buy  a  Guaranteed  Accurate  Lathe  for  Your  Work. 

WE  MAKE  NO  SHIPMENTS  OUTSIDE 
THE  LIMITS  OF  THE  UNITED  STATES 

AddressSEARS,ROEBUCKANDCO.,CHICAGO 


Building  Contractor  Agents 


Wanted  to  use  and  help 
sell  the 

Rapid  Floor 
SCRAPER  * 


FREE  TRIAL 

MONARCH   MFG.  00. 

353  Shepard  Bide. 

Crund  Rapids,  Michigan 


SOUTH  BEND  ^ 

LATHES 


$75 


Screw  Cutting  Foot 

Power,  Steam  Power 

or  Electric  Motor 

Drive  9  to  13  In. 

South  Bend  Machine  Tool  Co.. 

CA  TALOG  FREE      427  Madison  St.,  South  Bend,  Ind 


An  Automatic  Boring  Tool  ] 
that  Fits  Your  Pocket  j^   ^J 

This  is  a  mighty  handy,  convenient  tool, 
is  compact  and  when  compressed 
\     be  carried  in  the  pocket.     But  set  i 
So    work  and  you'  11  find  it  has  all  the  good 


No.  8 


has  cells  in  the  handle  holding  eight 
drill  points  ranging  in  size  trom  1-16 
inch  to  11-64  inch,  and  numbered  from  1 
to  8.     Cell  No.  9 

driver  to  be  used  when  the  tool  is  com- 
pressed, with  the    plunger  forced  back 


is  $2.00, 


t  The  price  of  this    Auto    Pocket  Bon 

I   Look  for  tbe  name— MILLKRS  FALLS 

I    Our  booh  "Tool  Practice"  is  FREE— sen!  for  it. 

I    MILLERSFALLS  CO.,28  Warren  St.,  New  York  City 


Dies, Tools  and  Special  Machinery 

Designers  and  Manufacturers 

Model  and  experimental  work  confidential.  Exclu- 
sive manufacturers  of  Accident  Insurance  Co.  Policy 
Vending  machines,  also  the  McCaleb  Adding  and  List- 
ing Machine. 

THE  METAL  NOVELTY  CO.  Cf    f  n„i« 

1131  S.  BROADWAY  »"   ^vUIS 


We  Ship  on  Approval 

without    a    cent    deposit,  prepay    the    freight  and   allow 
,10   DAYS   FREE   TRIAL  on  every  bicycle.    IT  ONLY 

COSTS  one  cent  to  learn  our  unheard  of  prices  and 

■-!  s  offers  on  highest  grade  1913  models. 

FACTORY  PRICES  f^MK 


pair 
one  at  any  price  until  you  write  for  our  new  large  Art 
Catalog  and  learn  our  wonderful  proposition  on  the  first 
sample  bicycle  going  to  your  town. 
Din  CD  AfSCUTC  everywhere  are  making  big 
nlUCn  AUCN  I  9  money  exhibiting  and  selling 
our  bicycles.    We  Sell  cheaper  than  any  other  factory. 

TIRES,   Coaster-Brake   rear    wheels,  lamps, 
■repairs  and  sundries  at  half  usual  prices.    Do  Not  Wait; 
write  today  for  our  latest  special  offer  on  "Ranger"  bicycle. 

MEAD  CYCLE  CO.       Dept.  T-109  CHICAGO 


FOOT  AND   POWER 

LATHES,    PLANERS 

Drill  Presses,  Shapers  and 
Gear  Cutters.  First  Class 
Tools  at  L,ow  Prices  Espe. 
dally  for  Garages.  Write  for  catalog 

SHBPARD   UATHE    CO. 
209  E.  Sixth  St.  Cincinnati,  O. 


"OHIO"  CHISELS 


re    made   from    high    grade    and 
uecially    selected   tool  steel,  and 

"^ ^^^^^^^^^"■"■"■^^^—    the  care,  skill  and  experience 
our  89  years  in  the  Edge  Tool  business  is  put  into  every  tool  bearing  our 
"Ohio"  Trade  Mark  shown  here.    The  result  is  a  high  grade  and  very 
satisfying  tool,  with  a  keen,  tough  and  lasting  cutting  edge.  ~'°^°^%!j 

ttfWllt^l**    DI     AMCC    are  fitted  with  our  special  Extra     registereh 

UniU         r   l_i/\l>HO    Heavy   Cutter,  which    prevents 
— — — — — ^— ^^— ^^^^—    Chattering  or  Trembling  when  used  in  hard  or 
knotty  timber.     High  grade  cutters,  accurate  adjustments  and  true  faces  are 

only  a  few  of  the  points  in  which  our  planes  excel  and  make  it  well  worthy 
your  while  to  insist  on  having  them  from  your  dealer. 

Write  for  our  free  Catalogue  of  High  Grade 
Tools  and  Benches. 

lOHIO  TOOL  CO.,  (Dept. 

COLUMBUS,  OHIO 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers. 
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Adjust 


"YANKEE"  Ratchet 
Hand  Drill 

l    No.  1530.      Price,  $2.80 
§k  Length,  WA  in. 

yfjiv       Weight,  VA  lbs. 


Three -jaw   chock; 
capacity,  3-16  in. 


These  five\  ,, 
adjustments  are  Wm 
controlled  by  the 
Shifter  on  cylinder,  ^ 
as  indicated,  and 
changes  are  made  at 
a  finger-touch. 

The     "YANKEE* 

Double  Ratchet  permits  of 
speedy  work  in  tight  places — an; 
motion  of  the  crank,  forward  or 
back,  no  matter  how  slight,  causes 
the  drill  to  cut  continuously. 

Free  Tool  Books— Media 
findlioHyehnld?!-*,  ivrr'e  for  "  'Yankee*  > 
ToolBook.1'  AVTOMOBILISTS.  wr 
for  "  'Yankee'  Tools  in  the  Garaoe.' 

NORTH  BROS.  MFG,  CO.. 


THE  ORIGINAL  AND  GENUINE 


KLEIN  TOOLS  just  keep  in 
order  as  a  matter  of  course. 
It's  in  the  nature  of  them,  and, 
there  is  a  tool  for  any  of  your 
needs  shown  in  the  Klein 
catalogue. 

If  you  are  a  tool  user  send 
for  it.  Since  1857  Klein  Tools 
have  practically  wired  the 
earth.  Pretty  good  proof  of 
their  worth,  isn't  it  ? 

Mathias  Klein  &  Sons 


Canal  Station  3,  Chicago,  111. 


SAY 


If  you  onlv  knew  how  handy  THIS  "RED 
DEVIL"  IS  you  would  never  Ik-  without 
it.  RED  DEVIL  Chain  Drill  No.  2019, 
automatic  feed,  ball  bearing,  fitted  willi 


una 


All  dealers  .sell  I 
RED  DEVIL  N< 
locally,  .send  us  it 


(If  you  »ro  Ihvit  pullii 


Cons  New  5  ork,  \".  V. 

i  :    ..    land,  Ohio 
ence,S0  Mun  o  Street,  NewYorfcCi 


Kor   «>ur    Dliitiiitl     VilvnutiiK't'   mention    Popull 
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Build  Your  Own  Boat 


SEND  F* 

it.  You  ran  build  a  20  ft. 
iun.'M-h  lnr$30  from  pat- 
buy  at  any  factory   for 

l.-ss  than  ::;i.Vi,  <.,•  ymie.m 
l.iiiV  tli"  <'-.mpti.-t.i'  li. UDi.' 
and  build  thisSUit.  ei  uis- 
tr  slmwii  in  the  picture 
for  less  muni'V  th;in  you 
w  mil<]  ha.\  .'1..  i -ay  for  tin- 

cheapest  ^r>  ft.   finished 


DEFOE  BOAT  &  MOTOR  WKS. 


thei 

Patterns  and  frames  for 
boats  of  alltypesandsizes, 
fi-om  the  canoe  pattern  at 
SI. 75  to  the  65  ft.  yacht 
frame  at  $350,  and  a  full 
line  of  heavy  built  com- 
mercial boat  frames. 

CATALOG 


The  Boat  You  Build 

,3211  State  St., Bay  City,  Mich. 


SEND  FOR  MOTOR  CYCLE  CATALOCUE 

Three  great  Pope  features 

Overhead-valve  motor— more  power. 
Rear  Spring  Suspension  insures  com- 
fort without  retarding  speed.  Spring 
fork  absorbs  vibration 

Model  H     "LiKhtweighf       $165 

Model  K        "The  Big  4"        $200 

Model  M  "5h.p."  $215 

Model  L  "Twin"  $250 

Get  the  details.    Write  today. 

THE  POPE  MANUFACTURING   COMPANY 

524  Capitol  Ave.,  Hartford,  Conn. 

Makers  of  Pope  Bicycles.    Catalog  Free 


P 


OPE 

Motor  Oms 


Outfit  readyto  install  'Si 
sponsible  dealers.  %^  also  4XTO  36  n.R  VV 
Guaranteed  by  a  big  responsible  concern.  Write 
for  big  catalog— tells  and  shows  you  all  about 
these  high  grade  motors  and  how  they  are  made. 
GRAY  MOTOR  CO.,      494   Gray  Motor  Bldg.,    Detroit,  Mich. 


Best  grade  cedar  canoe  for $  20 

-      Detroit  canoes  can't  sink 


All  canoes  cedar  and  copper  fastened.  We  make  all 
ind  styles,  also  power  canoes.  Write  forfree  catalog, 
:  prices  with  retailer's  profit  cut  out.    We  are 


CaSMERGY 

A  newsy,  reliable  monthly  for  all  inter- 
ested in  any  kind  of  gas  or  gasoline  engine. 
One  valuable  feature,  a  comprehensive 
review,  monthly,  of  all  new  patents,  des 
cribed  and  illustrated.  50c  a  year. 

GAS  ENERGY  COMPANY 

26  Murray  Street        -        -         New  York  City 

pOpp— If  you  send  in  your  order  right  away,   mention- 
*  ing  this  magazine,  we  will  mail  you   gratis  a  cop." 

of  "How  to  Run  and  Install  Gasoline  Engines." 


RIDER  AGENTS  WANTED 

own  to  ride  and  exhibit  sample  1913  model.    Write 


ALL  OF 

IOO  Second-Hand  Wheels 

j4ll  makes  and  models,  good  as  new  «£o  *_  «£«» 
Great  Factory  Clearing  Sale.  9&  **»  V*f 
We  Ship  on  Approval  without    a    cent 

deposit,  pay  the    fQ  QayS9  ft*Ge    gWgf 


■ght  & 

TIRES  coaster-Draite 


uetnd 
3Dept.  T-109    CHICAGO 


BUILD  YOURSELF  A  BOAT 

A  RACING  CAT  OR  SPEED  LAUNCH 

Send  for  Catalogue 

Vaclit  and  Boat  Building  Books 

RUDDER  PUBLISHING  CO.,  8  Hudson  St.,  New  York,  N.Y. 


2H.R 

$45 


Turn  Your  Row  Boat  into  a  Launch 

This  simple, 

engine   will 

operate.  Just  the  thing  for  fishing,  huntir 
immer  home  use.  Price  covers  engine  com- 
plete with  shafting,  propeller,  etc.  Send  for 
catalog.  Shows  coin  plete  line  from  2  to  30  h.p. 
Complete  16-foot  AMERICAN    Launch    «-|25 


"■"GET  THIS  CATALOG" 

I  FULL  OF  VALUABLE  INFORMATION  TO  EVERY 
BOAT  OWNER  ON 

RACING  PROPELLER  WHEELS. 
REVERSE    GEARS    AND 
MARINE   ACCESSORIES 

Large  Catalog  Free.    SEND  TODAX, 

MICHIGAN  WHEEL  CO. 

si  MONROE   AVE.  GRAND   RAPIDS.   MICH" 


•V" 


MvlunsSteelBoatsCmtSm 


:  !:!"-l"*f"i,  .*-*•'>  J '< 


nirK'dtoi'et  her  that  alenk  is  lnii'nvsibl.-.  The  Mullius  Steel  V.Uli^-ATr  <■}>/,■,    ■  ■ 

11 -_'    w:itcrloc2iiiL',  warping,  flryi  ii-'  out,  op'  -ni  ti-'  scnins,  etc.    MOTORS:  The  Loe 

■Vrrol'-fvele.    Li'-'ht,  pnwrfui,  simple,  C 

■11-'  man  con  trol,  never  stall  at  any  speed, 


plates,  so  securely 


1 T""T:it--d  bv  the  be-in  nor,  start  like  automobile  motoi 

:nist>i  lent  ly  under  v  iter.  Beautiful  illustrated  h„„k  ,fr< 

■cest  Boat  Builders,  193  Franklin  St..  Salem,  Oh 


STEEL  ROW  BOATS  AND  CEDAR  CANOES 


agnificent  Steel  Launch  $Q fi 

Complete  With  Engine,  Ready  to  Run  .*b#\# 
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Eleetric  Light  For  Your  Home 

no  matter  where  located  supplied  at  low  cost  with  a 
Fairbanks-Morse  Lighting  Plant.  Engine  runs  on  kero- 
sene or  gasoline;  uses  little  fuel. 

Prepare  for  Summer 

Choose  the  safe,  cool,  sanitary  light — electricity. 
You  can  then  enjoy  the  convenience  of  electric  fans, 
washers,  cooking  appliances,  etc. 

Engine  can  also  be  used  for  pumping,  churning,  run- 
ning water  system,  cream  separator  or  other  light  ma- 
chinery.    Everything  furnished  complete.         Ask  for  Catalogue  1163M2. 

Fairbanks,   MOrSe    &    CO.,  Manufacturers  of  Oil  and  Gasoline  Engines, 

900  S.  Wabash  Avenue  Chicago  Water  Systems  and  Electric  Motors 


FACTORY  PRICES 

YOURS^Si^ 


The  famous  WITTE 
Gasoline  Engl  ne.  bul  It 
for  43  years  by  Ed.  Witte, 
master  engine  builder,  now  sold  direct  to  you 
The  standard  engine  of  America,  with  every  im- 
provement up-to-date — detached  cylinders,  vert1 
cat  valves,  etc.— the  entire  engine  backed  up  by 
Real  5-Year  Guarantee.  Just  think!  It  takes 
only  2c  to  get  the  money-saving,  factory  prices 
on  54  styles  and  sizes.  Save  money!  Writeat 
once  for  FREE  TRIAL  OFFER  and  catalog. 
State  style  and  size  wanted.    Address 

WITTE  IRON  WORKS  CO 
2227  Oakland  Avenue,  Kansas  City,  Mo. 


ELECTRIC  LIGHT  AND   POWER 

DAY  AND  NIGHT  SERVICE 
The   Junior    No.    1    Equipment 

Direct  Connected  Dynamo  Gasoline  1  JCOPC 
Engine  Set.  Complete  Switchboard,  >  v/0il 
I6-Cell  "American"  Storage  Battery  '  tuu 
iThe  most  complete,  reliable  equipment 
iver  offered  at  this  price.  We  want  a 
epresentative  in  everv  county. 
MERICAN  BATTERY  COMPANY 
t.  1889         1143  Fulton  St..  CHICAGO 


SMALL  ENGINES 

%  H.  P.  Up 

nd  Gasoline.    For 


BWBr^^P  Amateurs   and    Mechanics.    Ci: 

■■       M  onlars  forstamp.     Hi  g  Cat  ulogm 

B/  Engines,    Small    Power    Machin- 

/*"■•'  ■■•■■tf!^  fry    and    Electric   Light,  Plants. 

/•-  ~     f  2  Lights    Up.     Sent     tor    111 

mmmmm     <$sk\&?: 

AMATEUR   MKCIIANKS   SUPPLY    CO. 


Refunded 


8«OA 


i  idi 


•k  Block,  CI 


igo,  llli 


U. 


A. 


ELECTRIC  MOTORS 

SHOULD  BE 

"R0THM0T0RS" 

Polishers,  Grinders,  Blowers 

ROTHBROsT &  CO. 

1385  W.  ADAMS  STREET.  CHICAGO 


THISfi  SMALL  110  VOLT 

POWER  MOTOR 


ither 


II  operate  o 
irect  current,  consumes  less  curre 

aan  a  16  c.  p.  lamp  and  can  be 
ttached  to  any  lamp  socket. 
luilt  ior  commercial  purposes — 
bsolutely  will  not  run  hot  and 
not  a  toy. 

is  laminated  field  and  armature  mica 
insulated  commutator,  bronze  bearings, 
brass  grease  cups,  pulley  and  termin- 
als. Shipping  weight,  4  lbs. 
Write  today  ior  our  descriptive  circular. 
Guaranteed  to  be  entirely  satisfactory 
i»»     or  money  refunded. 


Price 

$6.0(W71O3  Central  St. 


ELECTRIC 


LIGHTING  PLANTS 

Noveltjcs,    Specialties,   Mo- 


Picture  equipment. 
Home,  Theatre,  Farm,  Factory,  School  and  Town  Lighting  and 
Power  Plants.  Hunting,  Fishing,  Bicycle.  Carriage,  Automobile, 
Musicians,  Necktie,  Flash  and  Decorative  Lights.  Mazda  and 
Flaming  Arc  Lamps.  Massage,  Ozone  and  Motion  Picture 
Machines.  Railways,  Transformers.  Telephones.  Sewing  Machine 
and  Power  Motors,  Heating  Pads,  Laundry  Irons,  Lanterns, 
Hydro  Electric  Dynomos.  Meters,  Generators,  Engines,  Storage 
and  Primary  Batteries,  Belts,  Bells,  Books.    Fortune  for  Agents. 

°t^nts?      OHIO   ELECTRIC  WORKS,   Cleveland,   Ohio 


VACUUM  PUMPS 

For  Powerful  Portable  and  Stationary 
Vacuum  Cleaning  Plants. 
The.v  take  up  theirown  wear. 
Powerful,  Noiseless:  can't  get 
out  of  order, 
GET  CATALOG  NO.  So 
LEIMAN  BROS.,  62AD  John  St.,  NEW  YORK 


THIS 

cut  of  our  latest  Piperi- 
ta! jump  spark  coil.  It 
■i  a  Bpark  Km.  long  with 
dry  cells,  can  lie  used  for 
lion  an. I     many   other    pur- 


to 


am   address  mi   the  1   .  S.  A.   for  a  short   l 

only  for  sl.r.Ocash  will,  order.  Send  for  our 

electric  lighting  plant  liter. e. 

SCHU6   ELECTRIC  MFG.  CO..  331   East  Jeff  St..  Detroit.  Mich. 


Vor  our   Mutual   Advantage   mention 
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And    Complete   Law   Library 
Ever  Sent  FREE  On  Approval 

Any  one  ambitious  to  study  law  either  as  a  profession 
Or  as  a  practical  business  aid  should  grasp  this  opportun- 
ity to  investigate  the  greatest,  most  complete  law  course 
ever  devised.  Requesting  these  home  study  lessons  to 
be  sent  on  approval,  for  your  examination,  implies 

No  Obligation  On  Your  Part 

No  one  else  can  or  dare  duplicate  this  offer,  because  no  other 
bome-study  law  course  can  stand  the  acid  test  of  being  sent  out 
on  approval  for  careful  examination  without  any  obligations 
being  imposed  upon  the  person  making  the  request.  But  we  are 
bo  sure  of  the  reception  the  La  Salle  Extension  University  Law 
Course  will  meet  at  the  hands  of  any  thoughtful,  earnest  person 
that  we  do  not  hesitate  to  make  this  wonderfully  liberal  "approval 
without  obligation"  offer  which  places  the  first  lessons  and  com- 
plete set  of  law  text  books  (14  volumes)  of  the  La  Salle  Extension 
University  Law  Course  in  your  hands— for  seven  days  careful 
examination— without  obligating  you  in  any  way  whatever. 

These  Lessons  Start  You  Right 

They  show  you  how  to  become  a  thoroughly  competent  lawyer 
—explain  the  requirements  step  by  step  in  a  plain,  simple,  direct 
way  that  will  start  you  right  and  save  you  a  lot  of  time,  trouble 
and  expense.  The  first  lessons  put  you  at  once  in  the  path  fol- 
lowed by  America's  Foremost  Lawyers— men  who  have  themselves 
gone  through  such  stepa  as  they  now  recommend  for  you. 

Mail  Coupon  Today  for 
Our  Wonderful  Free  Book 

How  To  Study  Law  At  Home 

—under  the  World's  Greatest  Masters  of  Law— how  to  utilize  your 
sparemoments  in  preparing  yourself  for  a  great  profession  at  very 
email  cost — how  to  prepare  for  bar  examinations  in  any  State— how 
to  increase  your  mental  powers  by  training  that  will  make  you  a 
leader  in  your  community.  If  you  contemplate  studying  law,  you 
surely  want  to  master  the  best  course  in  the  shortest  time  at  least 
expense.  So  send  for  our  wonderful  free  book  and  full  particulars 
how  you  can  examine  this  great  course  in  your  own  home  with- 
out risk,  expense  or  obligation — and  become  thoroughly  posted. 
We  are  authorized  by  the  State  of  Illinois  to  confer  on 
our  graduates  the  Degree  of  Bachelor  of  Law  (LL.B.) 

Save  Half  Your  Tuition   e 

We  will  also  point  out  a  way  by  which  you  can  save  half  your 
tuition  charges— so  it  will  be  just  like  keeping  a  lot  of  money 
in  your  own  pocket,  if  you  answer  this  promptly. 

Mail  Coupon  Today 
for  Full  Particulars 
SEND  NO  MONEY  iM  ,»,„««.*»: 

tal  or  on  the  Free   Coupon    below,   will 

promptly  bringour  wonderful  freebook 

™ id  full  particulars  of  our  remark- 

'   eapproval off erbyreturn mail. 

You  will  find  this  Guide  to  the 

Law  an  invaluable  aid  in 

mtheright 

Don't   fail 

today. 


Extension 
University, 

Dept.  42  Chicago,  Gil, 

Please  send  me  your  wonderful 
free  book  and  full  particulars  regard- 
ing your  approval  without  obligation  offer 

me  how  to  save  half  on  my  tuition. 


OVER  67  YEARS' 


Patents 

H   :-..■■  . .  -■ ..-'  .  ■.j.iujiih.iij. 


DESICNS, 

COPYRICHTS, 

ETC. 

Anyone  sending  a  sketch  and  description  may  quickly  asc 
opinion  free,  whether  an  invention  is  probably  patentable,     Co 
lions  strictly  confidential.     Handbook  on  Patents  sent  free.     Patents  taken 
through  Munn  &  Co.  receive  special  notice,  without  charge,  in  the 

ScentificAmerican 


Ji/fM  JAJMJpL  Cf\  367  Broadway,  New  York, and 
IViL/lMiy  OZ  *^\J.627FSt.,  Washington,  DC. 


PATENTS 


C.  L.  PARKER 

Formerly   Member   Ex- 
amining   Corps,   U.   S. 

Patent  Office, 
PATENT  LAWYERS 


Patents,  Trade  Marks,  Copyrights,  Patent  Litigation 

Handbook  for  Inventors,  "Pr 

and  Selling  Inventions' 


Handbook  for  Inventors,    Protecting,  Exploiting 

ins"  sent  free  upon  request. 


BRING  WEALTH; 

PROOF    BOOKS,  ADVICE   FREE. 
LOW   RATES,    EASY  TERMS. 
A.  Dept.  99,  Wederburn,  Pat.  Atty.,  Washington,  D.  C. 


PATENTS 


Central  Station  Managers 

The  current  used  by  the  average 
consumer  on  the  books  of  one  of 
our  clients  is  more  than  twice  that  of  five 
years  ago.  This  class  of  business — in- 
creased consumption  of  current  by  present 
users  —  is  particularly  profitable  as  it  can  be 
secured  without  the  expense  of  installing  new 
lines. 

•I  Scores  of  lighting  companies,  including  those 
operating  in 

Denver  Omaha 

Detroit  Buffalo 

Philadelphia  Cleveland 

and  including  towns  of  4,000  to  1,600,000  are 
benefiting  by  the  use  of  the  Co-operative  Ad- 
vertising Service.  The  drawings  are  by  the  best 
commercial  artists  in  the  country,  copy  by  experts 
on  Central  Station  advertising,  type-set  by  ad 
specialists. 

A  request  on  your  business  stationery  will 
bring  a  book  containing  specimens  of  the  adver- 
tisements supplied  and  full  detail. 

WM.  D.  McJUNKIN  ADVERTISING  AGENCY 

35  South  Dearborn  Street  CHICAGO 


For  our  Mutual  Advantage  mention  Popular  Electricity  when  writing  to  Advertisers, 
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Manufacturers  are 
constantly  writing  me  for  new  ideas 

PROTECTED  BY  OWEN  PATENTS 

« |^  «  w*  |       Send  for  the  three  finest  patejiJJ)_ooks_pubIi2hed_an_d  read  their  letters — 

wanted,  the  truth  about  prizes 
sell  your  rights 
absolutely  free, 


see   what  they  want!      "SUCCESSFUL  PATENTS"— tells  how  to  pro- 
ceed;   "STEPPING    STONES" — contains    list    of    over    200    inventions 
etc.;  "PATENT  PROMOTION"— tells  how  to  promote  and 
sell  your  rights,  chief  causes  of  failure,  etc.     A  simple  request  will  bring  you  all  three  books 


Personal  Services.  I  help  my  clients  sell  their  patents  or  dispose  of  their 
applications.  Advice  Free.  No  obligation  incurred  by  writing  me.  Manu- 
facturing facilities.    I  get  you  strong  protection  or  receiva  no  compensation. 

VERY  HIGHEST  REFERENCES 


Columbia  National  Bank. 

"Washington,   D.  C. 
American   Loktile   Co., 

Alexandria.  Va. 
National   Metal  Tile  Co., 

Washington,  D.  C. 
National  Supply  Co. 

Berlin,  N.  H. 
Louden  Machinery  Co. 

Fairfield,  Iowa. 
Antholene  Mfg.   Co. 

Hutchinson,  Kan*. 


Whitehead  Hosiery  Mills, 

Burlington,  N.  C. 
Dickinson  Mfg.  Co., 

Des  Moines,  Iowa. 
The  Fancher  Drug  Co., 

Bridgeport,  III. 
The  Starrett  Mfg.  Co., 

Shelbina,  Mo. 
The  C.   J.   Loftus  Co. 

Toungstown,  O. 
Lightening   Gun   and   Cycle 

Works,   Okla.   City,   Okla. 


SPECIAL! 

Send  me  a  sketch  or  model  of  your 
invention  and  I  will  make  a  search  of 
the  U.  S.  Patent  Office  Records  FREE 
OF  CHARGE  and  report  to  you  con- 
cerning patentability,  practicability,  etc. 


And  an  immense  number  of  others  whose  letters  are  printed  in  my  booklets. 

RICHARD   B.  OWEN,  6  OWEN  BUILDING,  WASHINGTON,  D.  C. 

Inventors  submitting  their  invention  to  me  are  protected  in  a  tangible  manner  until  their  applications  are  filed. 


PATENTS 


TRADEMARKS   and 

COPYRIGHTS  SECURED 
OR    FEB   RETURNED 

Send  model  or  sketch  and  description  of  your  in- 
vention for  free  search  of  the  U.  S.  Patent  Office 
Record. 

Our  FOUR  BOOKS  mailed  free  to  any  address. 
Send  for  these  books;  the  finest  publications 
ever  issued  for  free  distribution. 

HOW  TO  OBTAIN  A  PATENT.  Our  Illustrated  80 
page  Guide  Book  is  an  invaluable  book  of  reference 
for  inventors  and  100  mechanical  movements  illus- 
trated and  described. 

FORTUNES  IN  PATENTS.  Tells  how  to  invent  for 
profit  and  gives  history  of  successful  inventions. 
WHAT  TO  INVENT.  Contains  a  valuable  list  of 
inventions  wanted  and  suggestions  concerning  profit- 
able fields  of  invention.  Also  information  regarding 
prizes  offered  for  inventions,  among  which  is  a 
Prize  of  One  Million  Dollars  offered  for  one  inven- 
tion and  $10,000  for  others. 

PATENTS  THAT  PAY.  Contains  letters  from  our 
clients  who  have  built  up  profitable  enterprises 
founded  upon  patents  procured  by  us. 
EIST  OF  PATENT  BUYERS.  Personal  requests 
and  letters  from  manufacturers  and  promoters  for 
patents  secured  by  us  and  suggestions  of  new 
ideas  they  wish  to  pvirchase. 

ll'e  advertise  our  clients'  inventions  free  in  a  list 

of  Sunday  newspapers  with  two  million  circulation 

and  in  the  World's  Progress.    Sample  coin/  free. 

Electrical     Cases    a    Specialty.       We     have 

secured  many  important  electrical  patents. 

VICTOR  J.  EVANS  &  CO. 

Victor  Bids.,  724  9th  St.  N.  W.,  WASHINGTON,  D.  C. 
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Home-Made  Electricity 

From  Your  Lighting  Circuit 

For  Automobile  Lighting 

THE  WAGNER  RECTIFIER  will 
charge  your  battery  at  home.  Electric 
lights  so  supplied  are  cheaper  to  operate 
than  gas  or  oil  lamps. 

Convert  your  gas  and  oil  lamps  to  elec- 
tric, easily  and  cheaply.  Any  wire-man 
can  wire  your  car. 

Write  for  Bulletin  933. 


WaiiwrEk<fhi6Maniifa<^uriiii  Compaq  Saintlottis 


The  Importance  of  the  Storage  Battery  in 
Electric  Lighting  Plants 

The  use  of  a  battery  provides  a  full  24-hour  lighting  service,  usually  impracticable  on  account  of 
high  expense  when  only  an  engine  and  generator  are  used. 

A  battery  often  overcomes  the  necessity  of  running  an  engine  at  night,  as  current  for  night  lighting 
can  be  taken  from  the  battery.     It  can  be  charged  during  the  day  while  the  engine  is  doing  other  work. 

A  battery  provides  ideal  lighting,  as  it  maintains  a  constant  voltage,  giving  steady  and  even 
illumination. 

Elevator  or  other  motors  can  also  be  frequently  operated  by  the  battery  during  the  night,  over 
coming  the  necessity  of  running  an  engine. 

The  most  dependable  battery  for  electric  lighting  and  power  service  is 

Xtbe  "Cblonbe  accumulator" 

This  battery  is  composed  of  heavy  lead  plates  assembled  in  glass  jars  so  that  the  battery  will 
have  a  long  life  and  can  be  easily  inspected  and  kept  in  good  condition. 

The  "CblOriDe  Accumulator"  is  the  most  widely  used  of  all  storage  batteries.  It  is  used  by 
nearly  all  of  the  large  Central  Stations,  Electric  Railways,  Western  Union  and  Postal  Telegraph 
Companies,  the  Bell  Telephone  Companies,  U.  S.  Government,  and  in  over  1000  isolated  lighting  and 
power  plants.       Write  our  office  nearest  you  and  secure  our  battery  publications 

The  ElectricStoraceRatteryCo. 


1888 
New  York  Boston 

Detroit  San 


PHILADELPHIA,  PA.  1913 

Cleveland  Atlanta  Denver 

>ortland,  Ore.  Seattle  I<os  Angeles  Toronto 


The  "JExt&e"  Battery  is  best  for  Ignition,  Illumination  or  Self-Starters, 
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How  to  treble  the  mileage 
of  your  tires 

Seventy-five  per  cent  of  tire  expense  comes  from  neglected  casing 
cuts.    Seal  those  cuts  permanently ;  keep  out  dirt  and  water ;  and  your 
tires  will  run  until  the  tread  rubber  is  worn  through.     Tires  cared 
for  this  way  don't  blow  out  before  they  have  given  a  third  of 
the  service  of  which  they  are  capable.       You    always 
know  that  the  fabric  is  sound — ready  to  give 
maximum  service.     You're  relieved  of 
the    delay    and    exertion    of 
changing   tires  when 
you   go   on  a 
trip. 


Gone!! 


The  Remedy! 


Going! 


Going 

Vulcanizers 

make  it  possible  for  you  or  your  chauffeur  to 

use  the  approved  method   of  making  permanent 

tire  repairs.     They  are  the  only  vulcanizers  that  have  the 

essential  feature  of  a  temperature  control  that  is  automatic, 

that  no  skill  or  experience  is  required. 

Shaler  Vulcanizers  mend  tubes  as  well  as  casings.     The  new  rubber  is  welded 

into  the  tire  so  that  no  amount  of  heat  or  wear  will  loosen  it.     Shaler-made 
repairs  outwear  the  tire. 

There  are  models  for  every  requirement- — 
prices  $2.00  and  up.  Electric  vulcanizers  that 
heat  from  electric  lighting  current.  Steam  vul- 
canizers to  use  on  the  road  or  where  electricity  is 
inaccessible. 

One  copy  of  this  book — FREE 

We  can  still  furnish  a  limited  number  of  copies  of  the 
famous  tire  book  "Care  and  Repair  of  Tires"  postpaid  to 
motorists  who  are  interested.  Writeal  once.  Contains  valu- 
able repair  kinks,  descriptions  <>!'  tire  saving  appliances,  etc. 

C.  A.  SHALER  CO. 

453  Fourth  Stre2t  WAUPUN,  WIS. 
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W  HJE      <Q>  TLT  A..UL'TD-"Sr~  X.  J^  mi» 
These  Are  the  Lamps  for  Enlightened  Homes 

IF  you  want  the  electricity  that  goes  through  your  meter  to 
have  a  fair  show  you  won't  plug  up  its  light-giving  power  with 
carbon  «6?§}  lamps.    You'll  put  a  National  Mazda  «=§§§} 
lamp  in  every  socket  and  get  three  times  as  much  light  at  the 
same  cost. 


Comfort  says,  "Use  National  Mazda  lamps  for  more 
light  and  better  light." 

Convenience  says,  "Buy  National  Mazda  lamps  in 
the  blue  carton  of  5  lamps  and  save  a- few  trips  to  the 

Efficiency  says,  "Use  National   Mazda  lamps  for 
more  light  at  the  same  cost." 

Economy  says,   "Use  National  Mazda  lamps  and 
have  all  the  light  you  pay  for." 

Prudence  says,  "Keep  a  carton  of  National  Mazda 
lamps  in  the  house  against  emergencies." 
Everybody  says,  "Put  a  National  Mazda  lamp  in 
every  socket  and  have  an  enlightened  home." 

Thousands  of  ^Lighting  Companies  and  Electric  Stores  sell  National  Mazda  lamps.     Look  for  the  blue 
carton.     Send  for  "The  National  Index  to  the  Proper  Lighting  of  Homes,"  free. 

QjEClBg 
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Danger  Lurks  in  Hidden  Dust 
— Safeguard  Your  Family! 


A  clean-looking  house  may 
still  be  insanitary.  That's  the 
danger  of  sweeping  with  a  broom. 
Shoes  collect  dried  sputum  from  the 
sidewalks  and  deposit  its  dust  on  rugs 
and  carpets.  You  can't  see  it,  perhaps. 
But  it's  there.  Then  comes  sweeping 
day.  Your  broom  fills  the  air  with 
invisible,  germ-laden  dust.  It  finds 
its  way  into  your  lungs — into  your 
food — settles  on  the  floor  where  play- 
ing children  stir  it  up  again  and  become 
infected.  The  broom  is  even  more 
dangerous  than  the  fly. 


( Jataail  Uaamnt  (fatar )        J 


Sucks  Up  All  the  Germ-Laden  Dust 

No  dirt  too  heavy — no  dust  too  light  and  invisible  to  escape  the  FEDERAL 
Vacuum  Cleaner.     Its  powerful  suction  searches  every  thread  and  fibre  of 

rugs  and  carpets — clothing  and  drapery.  Yet  it  can't  injure  the  most  delicate  fabric. 
From  the  innermost  depths  of  thick  heavy  padding,  the  powerful  FEDERAL  sucks  out 
the  dust  and  germ-laden  air — making  upholstery,  pillows  and  mattresses  as  sweet  and 
clean  as  new. 

The  FEDERAL  is  the  Guaranteed  Cleaner 

But  don't  think  that  just  any  vacuum  cleaner  will  do  this.    Some  really  do 

no  more  than  a  carpet  sweeper.     They  pick  up  the  surface  dust — the  visible  dirt — bul 
not  the  hidden,  germ-laden  dust.     The  Federal,  which  has  no  parts  to  wear  out,  like  a 
fan  device,  a  bellows  or  a  diaphragm,  creates  a  tremendously  powerful  suction. 
Constant  use  increases,  not  decreases,  its  power.     The  Federal  is  the  machine       / 
that  has  stood  the  test  of  time.  / 

The  Powerful  Rotary  Pump  / 

The  Rotary  Pump  in  the  FEDERAL  revolves  steadily  in  one  direction —      v-' 
like  a  powerful  turbine  engine  on  an  ocean  liner.     It  creates  a  suction  impossible  with  a     ^^       Federal 
fen  or  bellows  type  of  cleaner.     Its  working  parts  are  few — simple — easy  of  access.    No        ^     j;_n  System 
valves  to  work  loose — no  gears  to  rattle — no  piston  to  pound  up  and  down  —  no  bel-        ^  tEleotrio) 

lows  to  wear  out — just  a  powerful,  substantial  pump  and  a  motor — both  revolving  in       .^"     Lake  &  Desplaines 
one  direction — steadily,  silently,  without  jar  or  jerk.  ^       Streets,  Chicago,  HI. 

Sena  for  Illustrated  Booklet,  "Purity  in  the  Home"  «•    »uIftoJod'brx>SSJS" 

The  Federal  is  not  a  cheap  machine — price,  $125 — but  it  is  the  most  econom-       ^     tiio'n'oine.'-^it  is'li'mie" 
ical  cleaner  to  buy.     We  will  gladly  tell  you  why  in  our  illustrated  booklet,       ^.- 
"Purity  in  the  Home,"  No.  1453.     Use  the  coupon  now.  J? 


ii  la 

stood  Hint  tliisvliuvsnu' un- 
der HO  obligations. 


Vacuum   Cleaner  Department 

Federal   Sign   System    (Electric) 
Lake  &  Desplaines  Sts.,  Chicago 
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Striking  the  boss  for  a  raise 

Do  you  have  to  ask  your  employer  for  more  pay?     Do  you  find  it  necessary  to 
call  his  attention  to  the  fact  that  you  are  worth  more  money?     Or  are  you  a  trainee' 

man — a  man  who  receives  frequent  and  unasked  for  increases  in  salary  because  the  bos 

knows  that  your  knowledge  is  valuable  to  him.     There  is  no  limit  for  the  trained m; 

—he  is  the  employee  who  is  pushed  ahead— he's  the  chap  that  the  well  paying  jot 

seek.     High  wages  and  steady  employment  are  always  his,  simply  because  he  is  tc 

valuable  to  lose. 

But  the  untrained  man,    plodding  along-  at  the  same  old  salary  year  after  year,  has  nothing  _ 

his  favor  but  a  record  for  faithfulness.     He  feels  that  his  efforts  are  not  appreciated — he  doesn't  realiz 

that  he  is  only  a  cog  and  can  be  replaced  by  any  one  of  thousand 

^_™  ■■■"■■■■■■^   of  similar  untrained  men.     He  is  a  good  employee,  yet  he  ha 

never  made  himself  necessary  to  his  employer's  success.  ~  He' 
the  sort  of  man  who  always  has  to  ask  for  a  raise. 


Your  Opportunity  Coupon 

Check  the  course  you  want  and  mail  the  coupon  now 


American  School  of  Correspondence 

Please  send  me  your  Bulletin 

Q  :  iluy  for  the  position  marked 


i,  Chicago,  U.  S.  A. 

"X."  Pop.  Elect. 


.Architect 

.  Building  Contractor 

. . .  .Arehiteotiiml  Draftsman 

;nictnral  Engineer 

<■•■'•■  Engineer 


.Mechanical  Engineer 
.Mechanical  lira)  (-.man 
.Steam  Engineer 

Stationery  Engineer 

1-H  Engine  Engineer 


....Stenographer! 

Private  Secretary 

....Accountant 


....Fire 
....Fire 
....Fire 


Expert 

...Moving  rictnre  On'i 

';    .    ■try  Engineer 
...Reclamation  Eng'r 


.Tex 


llrchitnician        College  Prepar 


Name 
Address 


Become  a  trained  man— get  the  money 
without  asking 

It  is  easy  to  get  the  training-  youneed.    You  can  do  it  in  your  spare  tin 
and  in  your  home  without  giving-  up  your  work. 

For  fifteen  years  the  American  School  of  Correspondence  has  bee 
preparing  ambitious  men  everywhere  for  better  jobs  at  bigger  wages.  Tt 
American  School  will  give  you  the  training  you  need,  no  matter  where  i  < 
live.  It  will  train  you  in  any  branch  of  Engineering,  Business  and  Law, 
will  prepare  you  for  entrance  into  any  resident  college. 

Perhaps  you've  never  quite  realized  how  easy  it  is  to  secure  this  traini 
Mark  the  coupon  and  let  us  explain  to  you  how  simple  it  is  to  prepare  you 
self  for  the  position  you  want.  We  send  no  agents  to  bother  you  in  yc 
home  or  at  your  work.  All  business  will  be  carried  on  by  corresponde 
and  our  easy  payment  plan  will  allow  you  to  pay  as  you  progress. 

Send  the  coupoa  today!     Learn  how  to  get  a  raise  without  asking 

AMERICAN  SCHOOL  OF  CORRESPONDENCE 

CHICAGO,  U.  S.  A. 
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